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The following is applicable to U.S.A. FCC class B
version only

This equipment generates and uses radio frequency
energy and if not installed and used properly, that is, in
strict accordance with the manufacturer’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
15 of FCC Rules, with the specifications to provide
reasonable protection against such interference in a
residential installation. However, there is no guarantee
that interference will not occur in a particular
installation. If this equipment does cause interference to
radio or television reception, which can be determined
by turning the equipment off and on, the wuser is
encouraged to try to correct the interference by one or
more of the following measures:

Reorient the receiving antenna

Relocate the computer with respect to the receiver

Move the computer away [rom 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 Identify 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.

Use peripheral cables supplied by Video Technology.
These cables have special shielding to prohibit RF
interference.
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PRECAUTIONS

i I

POWER UP PRECAUTION

The computer hardware will not lose memory
immediately after the power is turned off. So the
user should wait for a very short moment to turn
on the computer after the unit has been powered
down. Otherwise the computer will not cold-start

properly.

SETTING OF 40/80 COLUMN SWITCH

Some software needs this switch to be set to the 80
column position. Otherwise, the program may break
out, Before running your software, please check
that the switch is set to the reguired position.

SETTING OF ALT/STD SWITCH

There is a keyboard layout switch on the back
panel of the computer. Setting the switch to the
STD position will give characters displayed as
shown on the keytops. Setting the switch to the
ALT position will give the DYORAK keyboard
layout. E.g. typing the key with "R" on it will give a
"P" character.

COMPLIANCE WITH FCC REGULATIONS

The Expansion Connector on the left side of the
computer is for connecting an optional FCC
approved expansion box supplied by Video
Technology Computers Ltd. Customers are advised
to use the FCC approved peripherals and cables (e.g.
external drive, joystick, serial printer cable, parallel
printer cable, monitor cable, RGB cables etc.)
supplied by Video Technology Computers Ltd.
Failure to do so may violate the FCC regulations
for a class B computing device.
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A FIRST LOOK

1. A FIRST LOOK

Congratulations on your purchase! You are now the
proud owner of a powerful and ecasy-to-use computer
which is suitable for applications ranging from arcade
games, personal computing and educational aid up to
scientilic and business data processing,

Figure 1-1

The LASER 128/128EX

1.1

Features of the LASER 128/128EX

Your computer is designed [lor tomorrow as
well as lor today.

First of all, the computer has built-in
interfaces for most of the common
peripherals so that you don't have to
purchase expensive interface cards for
devices such as disk drives or printers.

Secondly, it can easily be expanded to
accommodate more memory as well  as
Input/Output devices so that the computer
system can be confligured to suit all kinds of
applications that you may ever think of,
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Most important of all, the computer can run
almost all of the software written for the
hpplé‘&llu computer so that as soon as you sct
up the computer system, You have acr:_ess to
one of the world's largest software lLibrary
instantly!

The computer comes in two versions: The
"LASER 128" & the "LASER 128EX". The
LASER 128EX carries more features over
the LASER 128 which make it even morc
powerful. The following is a briel summary
of some of the leatures of both versions of
the computer:

e The 65C02 CPU (Central Processing Unit)
used is an enhanced version of the 6502
CPU having a larger instruction sct and
more addressing modes.

e In the LASER 128, the CPU runs at |
MHz. In the LASER 128EX, the CPU
clock is software-sclectable to be 1 MHz,
23 MHz or 3.6 MHz so that program
exccution can be speeded up at will while
compatibility with the "standard"
computer can still be maintained. (SEE
APPENDIX A.)

e Built-in 32 K-byte ROM contains the
Microsoft BASIC interpreter and sui‘twa;c
drivers for the various built-in
Input/Qutput devices and interfaces.

e Built-in 128 K-byte system RAM. In the

LASER 128EX, additional 64K-byte video
RAM is built-in.

I-3
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* See p.I-26.

Up to | M-byte expansion RAM can be
added to the LASER 128 by plugging in
an optional Memory Expansion Card. In
the LASER [28EX, this card has already
been included and all vou need is to

install supplementary RAM chips (sce
APPENDIX B.)

The keyboard contains 90 step-sculptured
keys including function keys, cursor-
control keys, screcn-editing keys and a
separate numeric keypad.

The keyboard layout is switch-selectable
to be "QWERTY" or "DVORAK "*,

Built-in speaker with volume control for
sound generation.

An ecarphone jack is provided for
connecting an carphone or other audio
output devices.

Both 40-column and
displays are supported.

80-column  text

Four graphics
including:

modes are available

- Low-resolution graphics (40H x 48V, 16
colors)

- Medium-resolution
48V, 16 colors)

graphics (80H =x

- High-resolution graphics (280H x 192V,
6 colors)

- Double-high-resolution graphics (560H
x 192V, 16 colors)

A FIRST LOOK

1.2

» Supports mixed graphics/text display for

any of the four graphics modes.

» NTSC or PAL standard composite video
output for color/monochrome video
monitor or TV via a RF modulator.

e Supports versatile video display devices
such as LCD panel and RGB monitor.

e Built-in 5.25" disk drive.

e Supports an external 525" or 3.5" disk
drive.

 Supports Centronics-type parallel printers.

e Supports serial printers via built-in
RS232C interface.

e Supports modems or other serial
communication devices via  built-in

RS5232C interface.

e Supports input devices such as joysticks,
paddles and mouse.

¢ An cxpansion connector for plugging an
optional FCC approved expansion box in
which up to two peripheral interface
cards can be installed.

The purpose of this manual

This manual is not intended to be a textbook
of computer architecture or computer
programming. There are alrcady a lot of
well-written books on those subjects. Instead,
it is a user's guide geared to the first-time
computer users. The materials which you will
find in this manual include:

I-5
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* Functional description of each part of
the LASER 128/128Ex.

* Installation of the computer system

CHAPTER 2

b
¥
,

* Basic operations of the LASER
128/12REX,

As an ordinary user, you do not need to
know anything about the internal

wurkin%s of m; {:Dmpugcrb[?lthﬂugh that GETTING FAMILIAR WITH THE
might be an advantage) before you can

use it. Using the computer can be as LASER IZBIIZSEX

simple as inserting an application program

diskette into the built-in disk drive and

turning it on. The rest of the work is

done by the application program and is
therefore transparent to the user.

However, if you are a programmer, you
may also want to know the hardware and
firmware details of the LASER
128/128EX in order to utilize its leatures
efficiently. Those information can be
found in the Technical Reference Manual
available separately.
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2. GETTING FAMILIAR WITH THE
LASER 128/128EX

Before you begin to work with your computer, you
should learn something about the function of each of
its components:

(T N DR BTN

(B} STNAL/FARALLEL FREINTER SWITCH
{3} MONa COLmN BRITEn

) BEIVE AT

{3} CAPS LOCE ERDIC & TON

{§} FOWDN INDICATON

{T) KEVBOAND

Figure 2-1 Top view of the LASER 128/128EX

() The 40/80 COLUMN SWITCH is for
enabling/disabling 80-column text display. If you
are using a TV or a composite color monitor, 80-
column text may be difficult to be read. In this
case, you can throw the switch to the "40-column”
position so that text will only be displayed in 40-
column format. If it is thrown to the "B0-column”
position, both 40-column and 80-column text can
be displayed.

I-8

GETTING FAMILIAR WITH THE LASER 128/128EX

The SERIAL/PARALLEL PRINTER SWITCH
selects either the serial printer or the parallel
printer connected to the computer as the printing
device,

The MONO/COLOR SWITCH is for
enabling/disabling color video cutputs. If you are
using a color monitor or TV, throw the switch to
the "COLOR" position in order to display graphics
in color. If instead you are using a monochrome
monitor or black-and-white TV set, we suggest you
set the switch to the "MONO" position in order to
have a clear graphics display.

The DRIVE INDICATOR is lit up whenever the
built-in disk drive is working. As a general rule,
you should NOT insert or remove a diskette when
a disk drive is turned on.

The CAPS LOCK INDICATOR is lit up whenever
the CAPS LOCK function of the keyboard is
turncd on. Pressing the CAPS LOCK key turns the
CAPS LOCK function on and off alternately.
When turned on, any letter typed on the keyboard
will be displayed as a capital letter.

The POWER INDICATOR is lit up whenever the
computer 15 turned on. It provides an easy way to
check whether the power supply is working
properly or not.

The KEYBOARD is, of course, for entering

information into the computer. It contains 90 keys,
including the numeric keypad on the right.

1-9



GETTING FAMILIAR WITH THE LASER 128/128EX

DISK DRIVE
%) YOLUME CONTROL
EARFHONE JACK

Figure 2-2  Side view (right) of the LASER
128/128EX

The DISK DRIVE is the gadget that reads the
programs or data recorded on a floppy disk into
the computer. You may also store new information
on a floppy disk wusing the disk drive. For
example, if you are working with a word-
processor, the text of the reports or letters you
wrote can be stored permanently on a floppy disk.
The built-in disk drive is a 5.25" drive.

The VOLUME CONTROL located by the side of
the earphone jack controls the volume of the
sound that comes out of either the speaker or an
earphone that is plugged into the earphone jack.

The EARPHONE JACK located on the right side
of the computer is for connecting an earphone. If
an carphone is plugged into the jack, the audio
outputs will be directed to it instead of the built-
in speaker.

=
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L—@) rowen omorr swiTen
—-'-@ rOWER CONNITTON
5 sEmiAL PRI TER CONMICTOR
i) SERIAL INTERFACE CONNECTOR
(%) ENTERMAL DRIVE CONNDCTOR

i) WIDIO COMMECTON

=) VIBED EXFAREINN CONNECTOR
{El ETHALT EEVBOART SUTicn
———{=} PARALLEL PRINTEN CORNECTOR
@ Al THFUT CORMECTOR

Figure 2-3  Back panel of the LASER 128/128EX

The HANDLE provides a convenient way of
carrying the LASER 128/128EX. In addition, it
can also be used as a prop for the computer so as
to give the keyboard a better typing angle and air
ventilation,

The POWER ON/OFF SWITCH disconnects the
computer from the external power supply when it
is thrown to the "OFF" position. Throwing it to
the "ON" position, ie. flipping it up, turns the
computer on.

The POWER CONNECTOR is where the external
+17V DC power supply (usually the AC power
adaptor) goes. Refer to Figure C-1 in APPENDIX
C for pin assignment,

The SERIAL PRINTER CONNECTOR is for
connecting a serial printer with RS232C interface.
The rate of data transfer is software-sclectable
from 110 to 19200 baud. The pin assignment is
illustrated in Figure C-2.



GETTING FAMILIAR WITH THE LASER 128/128EX

The SERIAL INTERFACE CONNECTOR is for
connecting serial communication devices with
RS5232C interface (e.g. modem). The rate of data
transfer is soltware-selectable from 110 to 19200
baud. The pin assignment is shown in Figure C-3.

The EXTERNAL DRIVE CONNECTOR i3 for
connecting an external disk drive. The drives may
be LASER FDI100c compatible 5.25" drives, LASER
FD356 compatible or Unidisk™ compatible 3.5"
drives. Many application programs can make use
of the second disk drive to reduce disk swapping
so that the program can run faster. The pin
assignment is shown in Figure C-4,

The VIDEO CONNECTOR is for connecting a
NTSC/PAL standard monochrome/color composite
video monitor. The pin assignment is shown in
Figure C-5.

The VIDEQ EXPANSION CONNECTOR located
by the side of the video connector is for
connecting other sophisticated display devices
such as a flat-panel LCD display, a TV interface
or a RGB monitor. In PERITEL (non-U.S.A.)
versions, it also provides the FERITEL video
signals. The pin assignment is shown in Figure C-
6.

The STD/ALT KEYBOARD SWITCH allows you

to select the STanDard "QWERTY" keyboard
layout or the ALTernate "DVORAK" layout.

I-12
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The PARALLEL PRINTER CONNECTOR is for

@

connecting a parallel printer with Centronics

interface. The pin assignment is shown in Figure
C-7.

The GAME INPUT CONNECTOR is for
connecting joysticks, paddles or a mouse which are
used by some application programs as input
devices instcad of the keyboard. The pin
assignment is shown in Figure C-8.

(7} EXPANSION CONNECTOR

Figure 2-4  Side view (left) of the LASER

128/128EX

The EXPANSION CONNECTOR on the left side
of the computer is for connecting an optional FCC
approved expansion box supplied by Video
Technology Computers Ltd. Up to two peripheral
cards can be installed in the expansion box.
Besides providing mechanical protection to the
interface cards, the expansion box, with its own
power supply, also helps to ease the drain on the
mother-board power supply by the peripheral
cards. The pin assignment is shown in Figure C-9.
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ErE

(3 DEIVE BPEED ADUGEY ——fe) r

Figure 2-5 Bottom view o/the LASER
128/128EX

The DRIVE SPEED ADUST located at the
bottom of the computer aliws you to adjust the
rotational speed of the buikin disk drive with a
small screw-driver. Normay, wou should NOT
adjust the drive speed. Hoever, for some drive
speed critical application psgrams, you may need
to trim the drive speed slihtly in order to run
them successfully.

The SPEAKER inside thecomputer is used by
some programs [lor geneating sound effects.
Immediately after the compter is turned on, the
speaker will make a short "kep” sound to alert the
user,
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@

The ROM DOOR allows the user to gain access to
part of the printed circuit board where a ROM
chip and three switches are located.

If you open the ROM door by loosening the two
screws which mount it on the bottom cabinet,
you'll see something like this:

.iiﬁ BCHENS

@ LRI T]

[ TR

G INTITNT POET 4
swircn

O INT/TXTPONT 1/

swWiTon

e BUATCH

Figure 2-6 Underneath the ROM door

The ROM chip contains the Microsoft® BASIC
interpreter and 1/0 drivers. It is mounted on a 28-
pin IC socket soldered onto the bottom of the PCB.

The 50/60Hz SWITCH is for selecting the vertical
field rate of the video display. For the NTSC
version this switch is not necessary so it is not
included. For the PAL or PERITEL wversions, it
should be set to the 50Hz position. However il a
LCD panel from Apple® is used, this switch should
be set to 60Hz for synchronising display.

I-15
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The INT/EXT PORT 5 SWITCH selects either the

INTernal expansion memory interface or the
EXTernal peripheral interface card installed in
the optional expansion box as the 1/O device at
port 5 of the computer. An 1/O (Input/Output)
port is the channel through which a computer
communicates with the real world. There are a
total of seven 1/0 ports in the computer,

The INT/EXT PORT 7 SWITCH selects either the
INTernal 3.5" disk drive interface or the
EXTernal peripheral interface card plugged in the
optional expansion box as the I/O device at port 7
of the computer,

CHAPTER 3
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3. GETTING STARTED

At this point, vou should have some basic idcas of the
LASER 128/128EX and its capabilities so that you may
start to work with it actually, To set up the computer
system, you need the following items:

e The Computer main unit

# The AC power adaptor included

e The video cable included

» A video monitor, or a TV with a TV interlface

3.1

Connecting the AC power adaptor

The computer main unit will operate with a
power supply from +13V DC to +18.7V DC,
For greater portability, the AC power
adaptor is scparated from the main unit and
the power source can also be a battery pack.

To connect the power adaptor, locate the
power ON/OFF switch and the power
connector on the back panel of the main
unit. Throw the switch to the "OFF" position.
Plug the DC power plug of the AC power
adaptor into the power conncctor of the

computer, Finally, plug the AC power plug’

into the wall outlet. Figure 3-1 shows details
of the procedures.

GETTING STARTED

3.2

WALL BUTLET
AC FOWER FLLG

FOWER ONAOFF EWITCH
FOWER CONNECTOR
DC POWER PLLUG

AL FOWER ADAFTOR

Figure 3-1 Connectiing the AC power
adaptor

Connecting the video imonitor/TV

If you are wusing a monochrome/color
composite video moniitor, plug one end of the
video cable into the wvideo connector on the
back panel of your womputer and the other
end into the connec:tor of the monitor as
shown in Figure 3-2
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i VIDED CONNECTOR
Ik\_‘_‘——-— VIDED CANLE

—

RIDNITE

Figure 3-2 Connecting a video monitor

If instead you are using a TV with the
optional TV interface, first connect the
interface to your computer’s video expansion
connector as in Figure 3-3. Then connect the
interface to vyour TV's antenna leads,
following the instructions that come with
your TV interface.

TV INTERFACE

Figure 3-3 Connectinga TV
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3.3

Starting up the computer system

Now you have set up the computer system in
its simplest configuration. To start it up,
here are the procedures to Follow:

1) OPEN THE DRIVE DOOR by turning
the lever in the anti-clockwise direction
until it rests in the horizontal position as
shown in Figure 3-4.

LEVER

BUILT-1N DISK DRIVE

Figure 3-4  Opening the drive door

2) If you are not using an auto-startup
program diskette, skip to step 4.
Otherwise, INSERT THE DISKETTE
into the computer’s built-in disk drive
gently, with the labelled side of the
diskette facing upwards and the end
with an oval-shape opening entering
first. Sce Figure 3-5.
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3)

WARNING: Inserting a diskette in the
wrong orientation may
damage the diskette
and/or the disk drive,

GETTING STARTED

OVAL-EHAFE
OFENING

Figure 3-5 Inserting a diskette

CLOSE THE DRIVE DOOR by turning
the lever in the clockwise direction until
it rests in the wvertical position as in
Figure 3-6.

BUILT-IM DISK DRIVE

Figure 3-6 Closing the drive door
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4) TURN ON THE VIDEO MONITOR/TV
first since they take a few seconds to
warm up.

5) TURN ON THE COMPUTER by
throwing the power ON/OFF switch to
the "ON" position. The following things
will then happen:

* The power indicator is lit up. Il it is
not, check whether the power adaptor

is properly connected to the computer
and the wall outlet or not.

o The speaker makes a short "beep"
sound., If not, check whether the
volume control is properly adjusted or
not.

® There are words displayed on the top
of the screen. If not, check whether
the monitor is properly connected to
the computer and whether the
brightness control knob of the
monitor 15 in an appropriate position.

® The drive indicator is lit up and the
built-in disk drive makes a few
"ratchety” noises for a moment,

Il an auto-startup program disk is inserted
in the internal drive, the program will be
loaded and run automatically. You should
then refer to the manual of that application
program for further instructions.
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If instead you want to use the computer
without a program disk, you should then
hold down the "CTRL" key and press the
"RESET" button once. The following things
will happen:

* A "beep” sound is made by the speaker,

e The drive indicator goes off and the
disk drive stops running,

e The prompt character "]" and a flashing
"checker-board" cursor are displaved on
the Lottom of the screen to inform you
that you are now in BASIC command
level,

You may then type in any valid BASIC
commands or statements. (However, you can’t
save Basic programs on disk if you have not
started wup the computer with a disk
containing operating system.) Refer to FART
Il of this manual for a detailed description
ol BASIC commands.
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4. THE KEYBOARD

The keyboard is the most lrequently used input device
of the computer. Most of vour instructions and data are
entered into the computer -through the keyboard. As a
result, a well-designed and casy-to-use keyboard is
essential in the standpoint of a user, The following is a
brief summary of some of the features of the keyboard
of LASER 128/128EX:

® The specially-shaped keytops and comfortable key
touch make typing easy.

e Auto-repeat function reduces typing effort.
o The keys are arranged in such a way that the most
commonly used keys, like "SHIFT" and "RETURN" ,

can be located easily.

s Switch-selectable "QWERTY" or "DVORAK"™
keyboard layout.

# Separate numeric keypad facilitates numeric data
entry.

® Special keys for cursor-control and screen-editing.

10 predefined function keys facilitates cntry of
commonly used control-characters.

» Two key rollover helps speed typing.
i.c. A sccond key can be pressed without relcasing

the first key pressed.

* Applicable only in US.A. different keyboard layouts
are used as substitutes in different countries.
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4.1

Typewriter keys

These are the keys which you can find on
the keyboard of a typewriter. They include
the alphabetic and punctuational keys, the
"SHIFT" keys, the "CAPS LOCK" key, the
"TAB" key and the "DELETE" key. The
arrangement of these keys resembles that of
a typewriter so that your typing skills can be
applied on the computer,

There are two possible layouts for the
typewriter keys, selected by the STD/ALT
keyboard switch located on the back panel
of the computer. When the switch is thrown
to the "STD" position, you get the standard
"OWERTY" layout shown in Figure 4-1.

TT] ‘JL‘J‘
o ]T’I‘I_I'I"I"I R b 'II'JD
e 1 il | i il ol A D

Ii"'_ll_'i

Figure 4-1 "QWERTY" keyboard layout.

When the switch is thrown to the "ALT"
position, you get the alternate "DVORAK"
layout or a layout of some other countries.
Figure 4-2 shows the "DVORAK" layout.
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=
I LTI I I I I

Figure 4-2 "DYORAK" keyboard layout

The “"SHIFT" keys are functionally
equivalent to those of a typewriter. Il you
hold down the "SHIFT" key while typing a
letter key ("A" to "Z"), you will always get a
capital letter.

If instead you are typing a key having two
symbols on it, you will get the upper symbol
shown on the keytop. For example, typing
the "=" key alonec gives you an equal sign
while typing it with the "SHIFT" key held
down will give you a plus sign.

The "CAPS LOCK" key is similar to the
SHIFT LOCK key of a typewriter except
that it will only affect the letter keys.
Pressing the key turns the CAPS LDCK
indicator on and of[ alternately.

When the CAPS LOCK indicator 1is on,
typing any letter key will give you a capital
letter, regardless of whether the "SHIFT" key
is held down or not.
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When the CAPS LOCK indicator is off,
typing any letter key alone, ie. without
holding down the "SHIFT" key, will give you
a lowercase letter.

The "TAB" key is used by many application
programs (e.g. word-processors) for moving
the typing position to the next "tab-stop”
position on the screen,

The "DELETE" key is used by many
application programs for correcting typing
mistakes. Pressing the key causes the
character at the current typing position on
the screen (usually indicated by a flashing
character called the cursor) to be erased.

REMAREK: The "TAB" key and "DELETE"
key work properly in some but
not all programs. For instance,
the built-in BASIC interpreter
cannot recognize these Keys.
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4.3

Cursor-conirol keys

These include the left-arrow " - " key, right-
arrow " =" key, up-arrow " | " key and down-
arrow " | " key. (See Figure 4-3) Typing one
of these keys in the BASIC command level
causes the current typing position to be
moved in the direction pointed to by the
arrow-head, with the exception of the up-
arrow " 1 " key which has to be pressed
subsequent to the Escape "ESC" key. These
keys provide a convenient way of editing the
display. Different programs use the arrow
keys in different ways. You should check the
user's manual of each application program
for details,

8 FFF T ETT
T R T
S FFEELTFLALL LI
el 0, 0 0 G R
EIFFFFFFFIIET ]
FTFL____ FLLILF

-
=
i

Figure 4-3  Cursor-control keys

Command keys
Figure 4-4 shows the command keys which

are primarily used [lor telling the computer
to perform some immediate actions.
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i
I

|

LSL"

el |

Figure 4-4 Command keys

The "RETURN" key serves two purposcs.
First of all, it acts as the carriage-return of
a typewriter. Pressing it cnds the current
line you're typing and moves the cursor to
the start of the next line. Sccondly, it tells
your computer that you have finished typing
this line and it may now process it. The lines
you type for a program will usually be of
variable length. As a result, pressing
"RETURN" is necessary when you have done
typing a line.

The "PAUSE" key is for temporarily stopping
the display. For instance, if a large picce of
text is being displayed on the screen, the
information may move off the screen laster
than yvou can read.

In this case, you can press the "PAUSE" key.
The display will stop as soon as it [inishes
printing the current line. To resume the
display, press any key on the keyboard.
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The "BREAK" key is for aborting the
execution off a BASIC program. If you get
lost in a BASIC program and do not know
the way out;, pressing the "BREAK" key will
break you out and return you to the BASIC
command le:vel, This is a fairly drastic step
and may cawse some data to be lost.

The "ESC" Key is often used by application
programs @ms means to ESCape out of
whatever wou are doing, just like the
function of the "BREAK" key in a BASIC
program.

In some programs, it is also used as a "lead-
in" charactier flor special multi-character
commands. For instance, pressing the "ESC"
key flollowed by the "I" key (abbreviated as
ESC I) in the BASIC command level causes
the cursor t@ move up one line on the screen.

The "RESET" key represents a very drastic
step. Pressimg it while holding down the
"CTRL" kew (abbreviated as CTRL-RESET)
causes the computer to abort whatever it is
doing and restart all over again. This often
causes the program and data in memory to
be lost as well.

In some cases, the computer may get stuck
and stop rumning,

In this case, pressing "CTRL-RESET" is the
only way to bring you out of this situation.
The two-kery sequence prevents you f{rom
resetting the computer accidentally.
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The holloww-triangle " A " and solid-triangle
" A " keyys are special purposed keys which
correspondi to the open-apple and closed-
apple keyss on Apple® lie/Ilc computers. The
computer ccan tell whether they are pressed
or not, inddependent of the status of the other
keys on thae keyboard. The use of these keys
differs froom program to program.

The "CTRLL" key

The functiion of the "CTRL" key is similar to
that of thae "SHIFT" keys. Il you hold down
the "CTRLL" key while pressing another key,
a special ccontrol-character will be generated.
These conttrol-characters cannot be displayed
on the scrreen. Instead, they are recognized
by some application programs as special
commandss.

Many of 'the special keys discussed before
generate  control-characters. For example,
pressing tkhe "I" key while holding down the
"CTRL" kkey is equivalent to pressing the
"TAB" keyy alone. For your reference, Table
4-1 is a llist of all the special keys which
generate ccontrol-characters.
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Key Control-character The function keys (See Figure 4-4) at the
topmost row of the keyboard provide an easy
\ TAB CTRL-1 way of entering ten of the more commonly
-— CTRL-H used control-characters. A control-character
— CTRL-U can be generated by pressing one of these
1' CTRL-K function keys alone, without holding down
| CTRL-] the "CTRL" key. Table 4-2 is a list of the
RETURN CTRL-M function keys and their control-character
PAUSE CTRL-S equivalents.
BREAK CTRL-C
ESC CTRL-] Key Control-character
ENTER CTRL-M
Fl CTRL-@
F2 CTRL-A
F3 CTRL-B
Table 4-1 Control-character keys F4 CTRL-C
F35 CTRL-D
F6 CTRL-E
; 4.5 Function keys F7 CTRL-F
‘ F8 CTRL-G
F9 CTRL-L

F10 CTRL-X
|| E [rl [ll ln Ol !n [lr " I I

I j@mmmmt}mﬁm[—lﬂn L.!_L. :—‘E Table 4-2  Control-characters gencrated by
| S FFEFFFFELET- LI the function keys

ik O |

Figure 4-4 Function keys
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The numeric keypad

B FFFFEEr T N
FEEE LT T EE T
EFFFFITET FTLLILTT
=L FFFEELL=FEY
Gl o o ol Gl O G B
=T I'1 FLTTTr 1k

Figure 4-5 MNumeric keypad

The numeric keypad (see Figure 4-5) located
at the right side of the kevboard is just a
duplicate of some of the keys on the main
kevpad including the number keys ("0" to
*9"), the arithmetic operator keys ("+", "", "s",
"M, the period kev (".") and the "ENTER"
key which is equivalent to the "RETURN"
key.

The layout of these keys is as close as
possible to that of a calculator so that
numeric data entry is made easy flor a
skilled operator.
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5. THE VIDEO DISPLAY

The video display is one of the most important output
devices of a computer. It allows the user to monitor the
current status of a program running on the computer
and examine the computation results visually.

Besides conventional text display, the LASER
128/128EX is also capable of displaying color graphics.
Graphical presentation is often more attractive than
textual materials and is therefore easier to be captured.

On the other hand, text is still a simple and effective
way of expressing ideas. As a compromise, the computer
allows you to display both text and graphics on the
screen at the same time.

In most cases, the appropriate video display mode will
be selected by the application program you are using so
that you don’t have to worry about it. This chapter
serves only as a reference for those users interested in
writing programs for the computer,

5.1 Selecting a suitable video display device

Depending on the application, you may
choose one of the following as the video
display device:

« COMPOSITE MONOCHROME VIDEO
MONITOR can produce sharp images of
high-resolution  graphics and  text
display. It is suitable for wuse with
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saftware which mmakes extensive wuse
of the 80-column text feature of the
computer, ¢.g. wordi-processors.

The main disadveantage is that they
cannot display collor which is used in
many educational or game programs.
However, since mmonochrome monitors
are inexpensive, ftthey are a popular
video display devicee.

COMPOSITE COLOE VIDEQO MONITOR
can display graphiics in color, but the
image is not as shaarp as in monochrome
nwonitors. Color friinges may be observed
in the characters cdisplayed in a mixed
graphics/text screern.

COLOR/BLACK-AIND-WHITE
TELEVISION SET is another commonly-
used video displmy device since most
people already hawe one. The only thing
you need to buy is: a TV interface which
converts the compeosite video output of
the computer to a form suitable for use
witha TY.

Color graphics cain be displayed on a
color TV efflectivetly. However, since the
resolution of TV' is rather low, 80-
column text may bee difficult to be read.
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5.2

*» RGB COLOR MONITOR has higher
resolution than composite color monitor
and hence can produce high-quality
color graphics and text display. However
since it is more expensive, it is not quite
as popular as a monitor ora TV,

» FLAT-PANEL LCD DISPLAY is another
expensive display device, Like
monochrome monitor, it can display
high-resolution  graphics and  text
effectively but color is not available.

The most important advantage of LCD
display over ordinary video monitors is
that its size is small so that it can be
carried around easily. It is particularly
suitable for business applications in
which portability is essential.

Please consult your dealer for further
information on sclecting the video display
device that is most suitable for your
application.

Video display modes
The computer has two text modes and four
graphics modes of different resolutions. The

following sections briefly discuss the various
video display modes and their capabilities.
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Text modes

The computer is capable of displaying text
in either 40-column (40 characters per line)
or 80-column format (80 characters per line).
In both cases, 24 lines of text can be
displayed on the screen at a time.

Immediately after power-up, the display is in
40-column text mode. However, il the
display is somehow switched to graphics
mode, you can return to text mode by typing
the following BASIC command:

JTEXT<CR>

Note: <CR> means to press the RETURN
or the ENTER key.

The entire screen will then display text
again. The BASIC prompt character "]" and
the cursor will be displayed at the bottom of
the screen.

40-column text

The primary reason for having a 40-column
text mode in your computer is to allow a
low-resolution video monitor or TV to be
used as the video display device. To switch
from 80-column text to 40-column text, type
the following BASIC statement:

JPR#0<CR>
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The left-half of the original B80-column
display is copied to the 40-column display.
The BASIC prompt character "|" and the
flashing checker-board cursor will be
displayed on the next line as usual.

80-column text

80-column text is especially suitable for
word-processing  applications  since the
document is displayed on the screen in the
same way they will be printed on paper so
that you can edit the format of the print-out
on the screen easily. To switch from 40-
column mode to 80-column mode, type the
following BASIC statement:

JPR#3<CR>

The entire screen will be cleared leaving the
BASIC prompt "]" and the cursor on the top-
most row of the screen. Note that the cursor
becomes a mnon-flashing white block to
inform you that you have activated the
built-in B0-column firmware. Also, the width
of the characters is reduced to one-hall of
that in 40-column text mode.

If for some recasons B80-column text is
undesirable, e.g. a low-resolution TV is being
used as the video display device, you can
inhibit this feature by throwing the "40/80
COLUMN" switch located above the
keyboard to the "40" position. If the switch is
thrown to the "80" position, both 40-column
and 80-column text can be displayed.
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5.2.2.1

Graphics modes
Low-resolution graphics

The low-resolution graphics (abbreviated as
lo-res) display is made up of a 40H x 4I8V
matrix. Each picture element of ithe matrrix,
called a pixel, can take on any rone of tthe
following 16 colors shown in Table: 5-1:

Code Color Code Color
0 black 8 brown
1 dark red 9 @range
2 dark blue 10 g@ray 2
3 violet 11  mpink
4 dark green 12  medium
green
5 gray | 13 wellow
6 medium blue 14 aquamariine
7 light blue 15  white
Table 5-1 Lo-res, med-res and double-hi-mres

colors

Two lo-res pictures can be stored in memuory
but you can only display one of them ait a
time.
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5.2.2.3

Medium-resolution graphics

The medium-resolution graphics (abbreviated
as med-res) screen is made up of a 80H x
48V pixel-matrix. Each pixel can take on any
one of the 16 colors shown in Table 5-1.
Adjacent pixels on the same line of different
colors may have interference with one
another. Only one med-res picture can be
stored in the computer and displayed at a
time.

High-resolution graphics

The high-resolution graphics (abbreviated as
hi-res) screen is made up of a 280H x 192V
pixel-matrix. A total of six colors can be
displayed as shown below.in table 5-2:

Code Color

black
green
violet
white
black
orange
blue
white

- B Wk = O

Table 5-2 Hi-res colors
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The color of a dot depends on its horizontal
plotting position as well as the state of
adjacent pixels:

Dots plotted on even columns of the screen
will be either wviolet or green while dots on
odd columns of the screen will be cither blue
or orange.

Two color dots must be separated by at least
one black dot.

Two adjacent pixels which are turned on
give rise to a continuous white dot.

As a result, the effective "color-resolution”
of hi-res mode is 140H x 192V, Like lo-res
graphics, two hi-res pictures can be stored in
the computer at the same time but only one
of them can be displayed at a time.

Double-high-resolution graphics

The double-high-resolution graphics
(abbreviated as double-Hi-res) screen is
divided into 560H x 192V pixels. Only one
display page is available as in med-res
graphics. Depending on the horizontal
plotting position of a dot and the state of its
adjacent pixels, one of the 16 colors shown
in table 5-1 can be displayed.
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Adjacent color dots may interfere with one
another. The exact mechanism of the double-
hi-res color generation scheme 15 quite
complicated and will not be detailed here.
For more information, refer to the Technical
Reference Manual.

Mixed graphics/text display

For any of the four graphics modes
described in section 5.2.2, there is a mixed
graphics/text mode available, A mixed mode
screen i5 made up of a graphics display on
the upper portion and four lines of text at
the bottom as shown in Figure 5-3.

r n

L GRAPHICS
SCREEN

|GR FOUR LINES

| ® OF TEXT
R :::]

Figure 5-3 Mixed graphics/text display

For lo-res and hi-res graphics, the four lines
of text can be displayed in either 40-column
or 80-column format. For med-res and
double-hi-res graphics, the text is always
displayed in 80-column format.

1-46

|

THE VIDEO DISPLAY

For example, to select mixed lo-res
graphics/text display, type the following
BASIC statement:

JGR<CR>

The upper portion of the screen will be
switched to lo-res graphics mode and cleared
while the BASIC prompt character "]" and
the cursor will be displayed right below the
lo-res graphics screen. Refer PART 11 of this
manual for more information on
programming the lo-res graphics display in
BASIC,
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6. INPUT/OUTPUT PORTS

A computer on its own is just a calculating machine. To
be useful, it must be able to communicate with the real
world by some means. This is the job of the
Input/OQutput (abbreviated as 1/0) ports. In the LASER
128/128EX computer system, there are eight 1/O ports
which correspond to the peripheral slots in an Apnlc'@
Ile computer,

All the 1/O ports have already been occupied by built-
in 1/O devices and interfaces for commonly used I/O
devices so that in most cases you do not need to
purchase any other peripheral interface cards.

However, il you need to install additional I/O devices
for some special applications, there is still a way to do
it. On the left side of your computer there is an
expansion connector for plugging in an optional FCC
approved expansion box in which up to two peripheral
interface cards can be installed. This opens up your
computer system to almost all kinds of applications.

6.1 Built-in I/0 devices and interfaces
A port number is assigned to each of the

built-in I/O devices and interfaces as shown
in table 6-1.
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Port number I/0O device or interface

0 Built-in 40-column display

1 Parallel/Serial printer
interface

2 Serial communication
interface

i Built-in 80-column display

4 Mouse interface

5 1 Meghyte expansion RAM
interface

6 Built-in 5.25" disk drive
interface

7 3.5" disk drive interface

Table 6-1 1/0 port assignment

Port 0 - 40-column display

The 40-column text display capability of the
computer has already been described in
section 5.2.1.1. To enter 40-column text mode
in BASIC, type the following statement:

JPR#0<CR>
When the computer is in 40-column text
mode (indicated by a flashing checker-board
cursor), the following control-characters will

be recognized as special commands:

CTRL-G: "Beeps” the speaker.
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CTRL-H: Moves the cursor left one
character position,
Functionally equivalent to
the "-" key.

CTRL-I: Moves the cursor down one
line. Functionally
equivalent to the "I ",

CTRL-M: Moves the cursor to the
leftmost position of the
following line. Functionally

equivalent to the
"RETURN" or "ENTER"
kevs.

In addition to the above control-character
commands, the computer also recognize some
two-character commands in the 40-column
text mode. The command sequence i5 made
of a "lead-in" character ("ESC") followed by
the actual command character. The following
is a list of all the available "ESCape-code”
commands:

ESC @ Clears the screen and places
the cursor at the upper-left-
hand corner of the screen,

ESC E: Clears the display from the
current cursor position to
the end of the line.

ESC F: Clears the display from the

current cursor position to
the bottom of the screen.
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6.1.2

After pressing the "ESC" key, the following
"ESCape-code” commands can be entered
repeatedly by pressing the command key
alone:

ESCI: Moves the cursor up one
line.
ESC I: Moves the cursor left one

character position.

ESC K: Moves the cursor right one
character position.

ESC M: Moves the cursor down one
line.

For example, pressing the "ESC" key once
and "I" key twice moves the cursor up by
two lines.

Port 1 - Parallel/Serial printer

On the back panel of the computer, there is
a parallel printer connector for connecting a
Centronics type parallel printer and a
serial printer connector for connecting a
serial printer,
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6.1.2.1

The "Parallel/Serial” switch located above
the keyboard selects either the parallel
printer or the serial printer as the hardcopy-
printing device. To activate the printer port,
type the following statement while vou are
in BASIC command level:

JPR#1<CR>

The following characters you type will then
be printed on the printer whenever the
"RETURN" key is pressed.

Parallel printer commands

When the parallel printer is activated, the
computer will recognize several parallel
printer commands. The printer command is
made up of a "lead-in" character (CTRL-I)
and a command character code. The
following is a list of the available parallel
printer commands:

CTRLAI *c™ Change the printer
command "lead-in" character
from CTRL-I to the control-
character "¢". For example,
typing "CTRL-I CTRL-P"
changes the "lead-in"
character to "CTRIL-P".
Subsequent printer com-
mands must begin with a
"CTRL-P", followed by the
actual command character,
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CTRL-I X:

CTRL-I H:

CTRL-1I

CTRL-I nnnN:

CTRL-I L:

CTRL-I K:

Don't send all eight bits of
each character code to the
printer. This is the usual
sctting.

Send all eight bits of each
¢haracter code to the
printer. This is particularly
useful for printing graphics.

Echo the text being printed
back to the screen. If the
line-width of the printer is
greater than that of the
current text display (ecither
40-column or 80-column),
then echoing wmay cause
problem with the print-out.

Turn off screen-echoing and
set the printer line-width to
"ann", where "nnn" is a
decimal number from 0 to
255. For example, CTRL-I
80N sets the line-width to
80 column, CTRL-1 ON sets
"no" line-width.

Automatically print a
linefeed character aflter
each carriage-return.

Do not print a linefeed
character alter each
carriage-return automatical-

ly.
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6.1.2.2

CTRL-I Z:

CTRL-I ¢

"ZAP" mode: Don't check
for any more commands.

Insert carriage  returns
whenever the line width (set
by CTRL-I annN) is
excecded,

Serial printer commands

When the serial printer is activated, the
computer will recognize the following serial
printer commands:

CTRL-I "c™

CTRL-1 L

CTEL-I nnnN:

Change the printer
command "lead-in" character
from CTRL-I to the control-
character "¢"

Echo the text being printed
back to the screen. If the
line-width of the printer is
greater than that of the
current text display (either
40-column or B80-column},
then echoing may cause
problem with the print-out.

Turn off screen-echoing and
set the printer line-width to
"nnn”, where "inn" is a
decimal number from 0 to
255, For example, CTRL-I
80N sets the lire-width to
80 column. CTRL-1 ON sets

"no" line-width.
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CTRL-I L:

CTRL-I k:

CTRL-I Z:

CTRL-1 C:

Automatically print a
linefeed character after
each carriage return.

Do not print a lineleed
character alter each
carriage return automatical-
ly.

"ZAP" mode: Don't check
for any more commands.

Insert carriage returns

whenever the line width (set
by CTRL-1 nnnN) is exceed.
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CTRL-I nnB:

Set the baud rate: according
to the number "nn" as in
Table 6-2:

nn Baud Rate
1 50

2 75

3 110

4 135

5 150

6 0o

7 600
8 1200
9 1800
10 2400
11 3600
12 4800
13 7200
14 9600
15 19200

Table 6-2 Serial printer
baud rate
settings
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CTRL-I nD:

CTRL-I nPF:

Set the serial data format
according to the number "n"
as in table 6-3;

Data Format

=

B data bits, 1 stop bit
7 data bits, 1 stop bit
6 data bits, 1 stop bit
5 data bits, 1 stop bit
8 data bits, 2 stop bits
7 data bits, 2 stop bits
6 data bits, 2 stop bits
5 data bits, 2 stop bits

-~ oo R W=D

Table 6-3 Serial printer
data formats

Set the parity according to
the number "n" as follows:

n Parity
0 none
1 odd
3 even
5 mark
7 space

Table 6-4 Serial printer
data parity
settings

INPUT/OUTPUT PORTS

6.1.2.3

PRINTING GRAPHICS WITH THE
COMPUTER

Many programs  such  as Printshop,
Newsroom, Dazzle Draw, Mouse Paint, and
Printographer allow you to print graphics on
various printers. You can use them with your
computer. They only thing you need to know
is how to set up the software so it knows
how to talk to the computer’s parallel and
serial printer ports, to make this easier, here
is printer setup information for several
popular graphics printing programs. If one
you use isn't on this list, you will need to
experiment with various options until you
find one that works.

If you have a parallel printer:

Select the Apple Parallel Card or the Epson
APL Card (except when using some parallel
printers, e.g. Star printer, with Printshop, in
which case you should select the Super Serial
Card interface instead)

If you have a serial printer:

Printshop: Select the Super Serial
interface card
Printographer: Select Super Serial or

Ilc interface card
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6.1.3

Select the "Firmware 1.0
protocol” and select the
"ZAP" mode wusing the
computer Port con-
figuration program
(CTRL-P-RESET)
Mouse Paint will only
recognize an image-
writer printer, which
must be set to do a line-
feed after carriage
retrun (This must be
done on the printer -
Port configuration
program).

Newsroom:

Mousepaint:

Port 2 - Serial communication

On the back panel of your computer, you
can find a connector similar to the serial
printer connector for connecting serial
communication devices such as modems. To
activate the serial port in BASIC command
level, type the following statement:

]JPR#2<CR>
The subsequent characters you type will then

be sent to the communication device which
15 connected to the serial interface connector.
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When the serial port is activated, the
computer will recognize several
communication commands. A communication
command is made up of a "lead-in" character
("CTRL-A") and a command character. The
following is a [list of all the serial
communication commands available:

CTRL-A "c¢" Change the communication
command "lead-in" character
from "CTRL-A" to the
control-character "¢".

CTRL-A I Echo the characters sent to
the serial port back to the
sCcrcen.

CTRL-A L: Automatically print a
linefeed character after
each carriage-return,

CTRL-A K: Do not print a lineleed
character after each
carriage-return automatical-
ly.

CTRL-A Z: "ZAP" mode: Do not check

for any more commands,
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CTRL-A nnB: Set the baud rate according CTRL-A nD:  Set the data format

to the number "nn" as in according to the number "n"

Table 6-5: as in Table 6-6:

nn Baud Rate n Data Format

| 50 0 8 data bits, | stop bit

2 75 1 7 data bits, 1 stop bit

3 110 2 6 data bits, 1 stop bit

4 135 3 5 data bits, 1 stop bit

5 150 4 8 data bits, 2 stop bits

(4] 300 5 7 data bits, 2 stop bits

T 600 6 6 data bits, 2 stop bits

8 1200 7 5 data bits, 2 stop bits

9 1800

10 2400

11 3600 Table 6-6 Serial

i2 4800 communication

13 7200 data formats

14 9600

15 19200

Table 6-5 Serial port baud
rate settings
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6.1.4

CTRL-1 nP: Set the parity according to
the number "n" as in table
6-7:
n Parity
0 no
| odd
3 even
5 mark
7 space

Table 6-7 Serial
communication
data parity
scltings

Port 3 - BO-column display

The LASER 128/128EX normally displays
text in 40-column format. To switch to 80-
column mode, type the following BASIC
statement:

JPR#3<CR>
When the computer is in 80-column text
mode (indicated by a non-flashing solid
cursor), the following control-characters are

recognized as special commands:

CTRL-G : "Beeps" the speaker.
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CTRL-H : Moves the cursar left one
character position.
Functionally equivalent to
the "=" key,

CTRI-]: Moves the cursor down one

line.  Functionally equi-
valent to the "1" key.

CTRL-M: Moves the cursor to the
leftmost position  of the
following line. Functionally

cquivalent to the
"RETURN" and "ENTER"
keys.

Notice that the above commands used are
also valid in 40-column mode.

The following "control-character™ commands
will only be recognized if the 80-column
firmware is activated:

CTRL-E : If Apple® Pascal is being
used, it enables the visible
cursor, displayimg it as each
character is being printed
on the screen. This 15 the
usual setting for Pascal

CTRL-F : If Apple® Pascal is being
used, it disables the visible
cursor. Text display is faster
if  the wvisible cursor is
disabled.
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CTRL-K :

CTRL-L :

CTRL-N :

CTRL-O:

CTRL-Q :

CTRL-R :

CTRL-U:

Clears the display from the
current cursor position to
the bottom of the screen.

Clears the screen and moves
the cursor to the upper-left-
hand corner of the screen.

Displays subsequent text in
"normal" format, ie. white
characters on a  black
background,

Displays subsecquent text in
"inverse" format, i.e. black
characters on a  white
background.

Switches back to 40-column
display while keeping 80-
column features. Notice that
the cursor will still be a
non-flashing white block as
in 80-column mode instead
of the ordinary [lashing
checker-board pattern.

Returns to 80-column
display,

Swi *hes back to 40-column
display and disables &0-
column features. A [lashing
checker-board cursor will be
displayed instead of the
non-flashing solid cursor in
B0-column text mode,
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CTRL-W :

CTRL-X :

CTRL-Y :

CTRL-Z:

CTRL-1:

CTRL-\ :

CTRL-] :

CTRL-_:

Scrolls the screen up one
line without moving the
cursor.

Do not display special
graphics characters.

Moves the cursor to the
upper-left-hand corner of
the display without clearing
the screen,

Clears the entire line the
cursor position on.

Displays special graphics
characters il inverse text
mode is also selected.

Moves the cursor one
position to the right.

Clears from the current
cursor position to the end of
the line,

Moves the cursor up one
line.
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Besides the above control-character
commands, some "ESCape-code” commands
are also recognized by the computer in 80-
column text mode. They arc two-character
commands made up of a "lead-in" character
("ESC"Y and a command character. The
available "ESCape-code" commands are listed
below:

ESC @ : Clears the screen and places
the cursor at the upper-left-
hand corner of the screen,

ESC E : Clears the display [rom the
current cursor position to
the end of the line.

ESC F: Clears the display from the
current cursor position to
the bottom of the screen.

ESC 4: Switches to 40-column
display while kecping B80-
column features.

ESC § : Returns to 80-column
display.

ESC CTRL-Q : Switches back to 40-column
display and disables B80-
column features.

ESC CTRL-D : Disables recognition  of
control-character commands
which apply to 80-column
mode only.
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6.1.5

ESC CTRL-E: Enables recognition of extra
80-column control-character
commands.

After pressing the "ESC" key, the following
"ESCape-code” commands can be entered
repeatedly by pressing the command key
alone:

ESC1: Moves the cursor up one
line.
ESC J: Moves the cursor left one

character position.

ESC K : Moves the cursor right one
character position,

ESC M : Moves the cursor down one
line.

Port 4 - Mouse

A mouse can be connected to the 9-pin game
connector located on the back panel of the
computer. Usually, the application programs
which make use of the mouse as an input
device will manipulate it automatically so
that you don’t have to worry about it.
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However if you are interested in writing
programs for the mouse yoursell, you can
refer to the Technical Reference Manual lor a
detailed description of the operation of the
mouse.

Port 5 - Expansion memory

The computer comes with 128K system RAM.
This is more than sufficient for most
applications. However, if it still cannot
satisfy your needs, you can easily expand the
RAM size up to 1M-bytes!

IM-bytes=1024 K-bytes
=1,048,576 bytes

This expansion memory is treated as one of
the 1/O devices of the computer which is
connected to port 5.

To install additional RAM in the computer,
please refer to APPENDIX B.

Unlike the system RAM, the expansion RAM
is not directly addressable and hence cannot
be used as program memory, i.e. a program
cannot run on it. Instead, it is primarily
designed for temporary data storage. A
typical application of the expansion RAM is
to use it as a "RAM disk", Le. emulating a
very high-speed f[loppy disk system for
temporary storage of application programs or
data files.

INPUT/OUTPUT PORTS

6.1.7

Before you begin to work with the programs
and data files stored on a floppy disk, you
may load the files, or even the contents of
the entire diskette (if the size of the
expansion memory is large enough), into the
expansion RAM and work with this "RAM
disk" instead of the actual diskette. Since no
mechanical movement is involved in the
operation of the "RAM disk", the
information can be accessed much faster
than a real floppy disk system.

After you have finished with your work,
you can then store the contents of the "RAM
disk", which may be modified, back to the
actual floppy disk. Notice that since the
floppy disk is only accessed twice in the
entire process, damage to the diskette due to
mechanical movement is greatly reduced.

The expansion RAM is recognized by some
operating systems (e.g. Pascal wversion 1.3 or
later versions and ProDOS®) and will be
formatted as a storage device automatically,
However if you want to use the expansion
RAM directly, you can refer to the
Technical Reference Manual for a detailed
description of the operation of the expansion
RAM,

Port 6 - 5.25" disk drive
The computer has a built-in 525" disk drive
and an external drive connector located on

the back panel for connecting an external
drive.
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The built-in disk driwe is assigned as drive |
of port 6. Amy 5.25" drive connected to the
external drives connecitor is assigned as port 6
drive 2, and mny 3.5" drives plugged into the
external drivee connec:tor are assigned as port
7 drives 1 amd 2. Tio activate, the built-in
disk drive, type the [following Basic
statement.

JPR#6<CR:>

You will them hear scome clattering noises as
the internal c«lisk driive pulls back the disk
arm to the outermmst track. If an auto-
startup progriam diskcette is inserted in the
drive and the drive aoor is closed, then the
program  wiill  be londed and run
automatically;, Il ymu have a 3.5 drive
connected to the exiternal drive connector
and the drive: contaims an "auto-startup” disk,
the "booting"' processs will start from this
drive. Otherwvise, ther "booting" process will
normally starrt Trom the built-in disk drive.
Refer to the Technicaal Reference Manual Tor

a more detailled descrription of the drive port
and its operaition, Thie external drive will be
handled by tlhe appliccation program that you
are using.
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6.1.7.1

ADJUSTING DRIVE SPEED

BRIVE SFEED ADFUST s

The Drive Speed Adjust, also on the bottom
of the unit, allows you to adjust the speed of
the internal disk drive with a small screw-
driver. This is included so that certain drive
speed critical application programs can be
run successfully. You may also need to
adjust the drive when the computer is
operating at extreme¢ temperature. Some
software packages include utility to help you
to check drive speed. E.g. Locksmithor Filer ete.

Warning; In general, you need not adjust
the drive speed.
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6.1.8

6.2

Port 7 - 3.5" disk drive

The 3.5" disk drive at the external drive
connector can be accessed at port 7 of the
computer. To turn on drive | of port 7, type
the following BASIC statement:

JPR#7<CR>

The program stored on the diskette inserted
in the drive will be lpoaded and run
automatically as described before.

Expansion connector

On the left side of the LASER 128/128EX is
a 50-pin connector for plugging in a
separately purchased expansion box which
can support two peripheral cards.

Besides providing mechanical protection to
the interface cards, the expansion box, with
its own power supply, also helps to relieve
the loading on the power supply of the
computer.

One of the two 50-pin connectors in the
optional expansion box is for installing
external I/0 devices in port 7 of the
computer.
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The "INTT/EXT PORT 7" switch inside the
ROM dowmr selects either the built-in 3.5" disk
drive imterface or the peripheral card
plugged iinto the expansion box as the I/O
device at: port 7.

When thie switch is thrown to the "INT
PORT 7™ position, the built-in 3.5" drive
interface: is selected. Otherwise, the
peripherml card plugged into the expansion
box is sellected.

The othezr connector emulates slot 5 of an
Apple® Ile computer. The "INT/EXT PORT
5" switcch located by the side of the
"INT/EX.T PORT 7" switch selects either the
built-in expansion RAM interface or the
external interface card plugged into this
connectorr as the 1/0 device at port 5 of the
computerr.

For momre information on installation of
external interface cards, refer to the user’s
manual tthat comes with the expansion box.

CAUTIOIN: Turn all power off prior to

connecting or disconnecting
peripherals,
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INTRODUCTION

The computer’'s BASIC is a full implcmc:}tatiun of the
most popular microcomputer programming language.
BASIC is run through a program called an Interpreter.

This allows you to enter BASIC commands and have
them executed immediately,

1.2

TO START BASIC

Turn on your computer. The logo and the
BASIC prompt sign "]" will appear on your
display monitor. Immediately beside the
prompt sign there will be a flashing cursor.

For the preparations before power up, please
refer to the User's Manual.

The machine is now ready for you to enter
BASIC commands, or BASIC program.

THIS MANUAL
The manual is divided into four sections:

¢ Some background information on BASIC
programming - this chapter describes how
the computer handles its implementation
of BASIC, as well as giving you general
information on the strengths and
limitations of the language.

¢ Computer's BASIC Statements - this
chapter presents all the statements and
commands used in BASIC. Tt is arranged
in alphabetical order.
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1.3

» Computer's BASIC Functions - this
presents all of the computer’s built-in
BASIC functions, and it is also arranged
alphabetically,

* Appendices - these contain the ASCII and
keyboard character codes, error messages,
and a list of reserved words.

This BASIC manual completely describes the
language as it is implemented on the
computer.

However, it is not intended as a guide to
learning the Ilanguage, although if you
followed through the descriptions of the
commands and functions a number of times
you would get a fair grasp of it.

[f you are completely new to BASIC, there
are a large number of books available to
help vou learn it. Among them are:

BASIC from the ground up, by David E.
Simon, Hayden, 1978,

BASIC, by Robert L. Albrecht, Leroy Finkel,
and Jerry Brown, John Wiley & Sons, 1973,
VARIABLES

Variables are the names you assign to values
that change in your BASIC program.

The values can be given directly - initialised
- as in this example:

A = 63.999
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1.4

. or they can take up new values as a result
of the program's exccution. For instance, in
the next example, the value of | varies from
1 to 10.

J1I0FOR 1=1TO 10
120 PRINT I
] 30 NEXT

When a BASIC program starts running, all
variables that have no explicitly assigned
values (as in the first example) arc assumed
to be zero.

VARIABLE NAMES

BASIC wariable names must start with an
alphabetic letter. They can be up to 40
characters long, and can represent either
numbers or strings.

Strings are groups of letters and symbols.

The wvariable names cannot be reserved
words - for a list of reserved words sce the
Appendices - nor can they have reserved
words embedded in them. For instance
ADIMMY contains the reserved word DIM,
and is not an allowable wvariable; and
DIMMY starts with the reserved word, and is
not permissible.

Reserved words include all the BASIC
commands, statements, functions, and
operator names.

INTRODUCTION

1.5

Integer variables are denoted by a
percentage sign "%" immediately following
the variable names. This type of variable can
only contain integer values, for example:

1% = 1234

String variables must always end with a
dollar sign "$". This declares to the BASIC
interpreter that it is dealing with string
variables, and it will allocate extra memory
to handle it. For example:

SENTENCES = "MY FIRST STRING
VARIABLE!"

SENTENCES is a valid string variable, but
SENTENCE - without the $ sign at the end -
is not.

ARRAY VARIABLES

An array is a matrix or table of values that
is referenced by the same variable name. The
specific values are accessed by subscripts
which are used in conjunction with the
array's name,

The number of subscripts for an array is the
same as the number of dimensions for it, and
are defined in the DIM statement. For
instance:

DIM ARRAY (10, 10, 10) sets up a three-
dimensional array where the subscript for
ecach dimension ranges from 0 to 10. Thus it
is equivalent to a table containing 11 x 11 x
11 or 1331 entries.
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1.6

1.6.1

DIM BARRAY (9) sets up a one-dimensional
array with a single subscript which can
range from 0 to 9. Thus it is equivalent to a
table of 10 entries.

EXPRESSIONS AND OPERATORS

An expression can be a constant, or a
numeric variable, or a string, or @
combination of wvariables, constants, and
operators which work together to produce a
single value.

There are four types of operators:

arithmetical
logical
relational
functional

ARITHMETICAL OPERATORS

These are the common mathematical
operators, and they are always executed in a
set order of preference. They are listed
below in this order:

Operator Operation Example
G Exponentiation A™B
- MNegation -A
i Multiplication, division A * B

Addition, subtraction A-B

-
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1.6.2

This order of operations can be changed by
using parentheses, as the expressions within
parentheses are evaluated [irst.

Within parentheses, the above order is kept.
Following arc some examples of how this is
done:

Algebraic BASIC Result
expression expression

2+ 10=2 2+ 10/2 7
(2 +10) =2 (2 + 10)/2 6

Operators of the same preference are
executed form left to right.

LOGICAL OPERATORS

These operators work on values according to
their logical states to produce a result which
is either one "1" or zero "0" - "true” or "false”.
A non-zero value corresponds to a "true"
state, while a zero value corresponds to a
"false" state. The outcome of a logical
operation is as shown in the table following.
The operators are listed in order of
precedence,
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1.6.3

NOT

A NOT A

1 0

0 1
AND

A B A AND B

1 1 1

1 0 0

0 | 0

0 0 0
OR

A B AORB

1 1 1

1 0 I

0 1 1

0 0 0

RELATIONAL OPERATORS

These operators share some similarities with
the logical operators, in that their result can
only be a zero or a one ("false” or "true”).

Like the logical operators, these relational
operators can be used to make decisions
regarding program branching.

Operator Relation Example
= Equality A=B
<> Inequality A<>B
< Less than A <B
> Greater than A=B
<= Less than or equal to A<=B
> = Greater than or equalto A>=B
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1.6.4

1.7

The equal sign "=" is also used to assign a
value to a wvariable (see LET statement in
Chapter 3 of this manual.)

If arithmetical, relational, and logical
operators are combined in one expression,
the order of precedence of evaluation is:
arithmetic, then relational, then logical.

FUNCTIONAL OPERATORS

BASIC has a number of built-in or "intrinsic"
functions which may be used in either direct
or indirect mode. These are described in
Chapter 4.

Examples are TAN(A), which calculates the
tangent of an angle A, and LEFTS$(X$, 3),
which returns the three leftmost characters
of a string X§.

You can define your own functions using
the DEF FN command. (see DEF FN
command in Chapter 3)

STRING OPERATIONS

Two strings can be compared using the
relational  operators. They  work by
comparing the numeric ASCII values of each
corresponding character of cach string.

The conditions for equality or inequality

depend on whether the ASCII codes are
higher or lower,
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Example:

] 10 IF "LASER" > "RESAL" GOTO 30

e CHAPTER 2

RUN

LASER

it et b SOME BACKGROUND IN BASIC
Example: PROGRAJ.W]W{NG

] 50 X% = "COMPUTER "

160 Y$ = "OK"
] 70 PRINT X$ + Y$
RUN

COMPUTER OK
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2 SOME BACKGROUND IN BASIC
PROGRAMMING

When BASIC is started, it displays the prompt "]". This
means that it i5 ready to accept commands from the
keyboard.

At this command level, it can be used in either of two
modes:

Direct - which is when you enter a command and have
it executed immediately.

Indirect - which is when command lines are started
with line numbers, and a program is built up for later
execution.

2.1 LINE FORMAT

In the direct mode, the BASIC commands
and functions are entered as they are.

In the indirect mode, program lines like the
one following are entered:

nnnnn BASIC statement (: BASIC statement . .
. ) Where nnnnn is the line number.

The parentheses indicate options. The length
of your line is limited to 239 characters, and
a line input is terminated when you hit the
RETURN key.

Hitting RETURN adds a non-printing
carriage return character at the end of a
line. The BASIC interpreter takes this
carriage return as indicating the end of a
program line.
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22

The line numbers must be o the range of 0
to 63999. They relate to theorder in which a
BASIC program is stored inmemory, and the
interpreter always executes | program in the
sequence of the line numoers (unless the
program branches otherwise.

CONSTANTS

As their name implies, thes are values that
do not change. In BASIC tley can be either
numeric or string valus, Some string
constants are:

"§64,000"
"May the Force be with you'
There are two types of numric constant.

1. Integer constants
Whole numbers in the nnge from -32767
to +32767.

2. Floating point constants

Positive or negative mmbers that are
represented in exponenial form. These
are made up of threeparts: the fixed
point part, in decimal firm; the E which
signifies exponentiaton and the
exponent, which must b an integer. The
range of wvalues for [loating point
constants is from 1E-38:0 8.5E + 37,

Example:

256.1024E-7 = .00002561124
4096E7= 40960000000
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2.3

2.4

USING A PRINTER WITH THE
COMPUTER

The computer has two built-in printer
interfaces : a serial printer interface and a
parallel printer interface. To select either of
them, put the PARALLEL/SERIAL switch in
the proper position,

SERIAL PRINTER

The serial interface is RS5232 standard and
may be connected to any printer with this
interface standard.

To activate the serial printer, follow these
steps:

1. Connect the interface cable between the
computer and the serial printer.

2. Sect up your printer according to the
following requirements:

i. Baud-rate: this is the rate of data
transfer between your computer and
printer so they must match each
other. Set the desired baud-rate for
your printer first and remember the
number. You will have to set up
your computer later using this
number.

ii. Mo of Bits : 8
11i. Parity : No

iv. Stop Bits : 1
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B

Set up vour computer by pressing
"CTRL", "RESET" and "P" all at the same
time.

Following is a table of all the options of
the serial printer configuration you will
5¢¢ ON sScreecn:

Bil Baud Priy Echo LF Wtk CR fap
& & 1 i 3 4 1 i
I &1 1@ NONE  NO MO NONE NO MO
7 6/ 300 EVEN YES YES 40 YES YES
1T 10 Obb 72
4T/ 2400 MARK ]
$ 8 A8 SPACE 112
£

9600
T 19200

Initialise the serial printer by typing on
the keyboard.

PR # | il vou are in BASIC

1 CTRL-P if you are in Monitor

(1 CTRL-P means you type a "1" then,
while holding down the "CTRL" key,
press "PU)

From now on, any character displayed
on the screen will be echoed to the
printer.

To stop printing, type

PR # 0 il you are in BASIC
0 CTRL-P il you are in Monitor
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PARALLEL PRINTER

The parallel printer interface is Centronics

CHAPTER 9

To activated the parallel printer, follow
these steps:

1. Connect the interface cable between the

computer and the parallel printer. BASIC COMIHANDS AND
STATEMENTS

2. Set up your printer following the
printer's manual. Usually you will place
it in the ON-LINE mode,

3. Initialise the parallel printer by typing
PR # | if you are in BASIC
I CTRL-P if you are in Monitor

4. From now on any character displayed on
the screen will be echoed to the printer.

5. To stop printing, type

PR # 0 if you are in BASIC
0 CTRL-P if you are in Monitor
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3 BASIC COMMANDS AND
STATEMENTS

All of the computer’s BASIC commands and statements
are given in this chapter, with each laid out as follows:

Purpose:

Tells what the command or statement is

used for.

Format:

Shows the correct layout for the command

or statement. You will be able to follow the
layout if you keep the following rules in
mind:

I.

2.

Words given in capital letters must be
input exactly as shown.

You must enter any item given in
lower case italic letters.

Items indicated in square brackets are
optional [optional].

Items followed by three periods . . .
mean that the particular item may be
repeated as often as you like.

Quotation marks, commas, full-stops,
hyphens, semicolons, and equal signs
must be used as indicated.

Comments: Describes the circumstances in which the
command is used.

Example:

Gives sample programs or program sections

in which the command or statement is used.
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il

AMPERSAND COMMAND(&)

Purpose:

Format:

Comments:

Example:

To jump into a machine
language command starting at
hex location $3F5.

&

A machine language subroutine
must be placed at $3F5 before
using this command, otherwise
an unexpected result may occur,
which may even destroy your
program.

] CALL-151

* 3F5 : 4C 00 C3
* CTRL-C

] &

]

You enter the system monitor
program and place a JUMP
machine instruction at location
$3F5. Executing the
AMPERSAND COMMAND will
direct control to address $C300
where the 80 column display
firmware is located.
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3.2

CALL

Purpose:

Format:

Comments;

Example:

To use an assembly language
subroutine.

CALL expression

This statement transfers
program flow to an assembly
language subroutine.

expression is the entry address
of the machine language routine
and it must be in decimal.

] 300 ASSEM = 64600
] 310 CALL ASSEM
] RUN

This CALL returns control to
the ROM-based monitor
program, which then clears the
screen, and displays the prompt
in the HOME position,
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CHRS

Purpose:

Format:

Comments;

Example:

Converts an ASCII code to its
equivalent character.

CHRS (n)

This operation returns the single
character corresponding to the
number #n, which must be
between 0 and 255,

The ASCII character codes are
listed in Appendix G.

The following example would
print all the uppercase letters of
the alphabet (ASCII codes 65
through 90).

110 FOR I = 65 TO 90
] 20 PRINT CHRS(I);
130 NEXT I
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34

CLEAR

Purpose:

Format:

Comments:

Example:

To clear all variables, arrays
and strings.

CLEAR

All numeric wvariables will be
cleared to zero.

All string wvariables will be
cleared to "null-string”.

] 10 A = 10 : BS = "GOOD
STRING"

] 20 PRINT A, BS

] 30 CLEAR

] 40 PRINT A, BS$

] RUN

10 GOOD STRING

0

11-22

BASIC COMMANDS AND STATEMENTS

COLOR

Purpose:

Format:

Comments;

To set the color of subsequently
plotted low resolution graphics.

COLOR = color code

For low resolution graphics, we
have two sets of colors
depending on the type of
monitor you are using, With a
composite monitor, the colors
given by color codes are as
follows:

Code Color

black
magenta
dark blue
purple
dark green
greyl
medium blue
light blue
brown
orange
grey2

pink

light green
yellow
aquamarine
white

L= - - = R Y R

[
—_—

— i —
LT S LR S ]
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BASIC COMMANDS AND STATEMENTS

Example:

However, with a RGB monitor, 3.6
the colors are slightly different.
They are given as follows:

Code Color

black
magenta
dark blue
purple

dark green
dark vyellow
medium blue
Erey

black
orange
dark blue
pink

light green
yellow

14 aquamarine
15 white

00 =] Oh W B = O

—
-_—0

e b

Running this program, the 16
colors will be displayed in
vertical bars.

11-24

CONT

Purpose:

Format:

Comments:

Example:

To restart a program again alter
it has been halted.

CONT

The program resumes at the
next instruction after the break
occurred.

CONT is often wused in
debugging a program, in
conjunction with STOP. Once
the program has been halted,
you can examine and change
variables in the program, and
then use CONT to resume it
CONT may not work if you
modify the program while it is
halted.

Se¢ CONT used in the example
for the STOP statement.
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3.7

DATA

Purpose:

Format:

Comments:

Example:

To store constant numbers and
string values in your porgram so
they can be used in conjunction
with the READ statement,

DATA constant {, constant) . . .

DATA statements are non-
executable and may be placed
anywhere in the program.

No numeric or string expressions
can be used in the DATA
statement. The constant may be
a number or a string. There is
no need to enclose a string with
guotation marks ("), but any
spaces in between are ignored.

The numeric constants may be
in any format, i.e., fixed point,
floating point or integer.

The variable type given in the
READ statement must agree
with the corresponding constant
in the DATA statement,

See examples for the READ
statement.
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38

IDEF FN

Purpose:

Format:

Comments:

Example:

To define and name a functiom
that is written by the user.

DEF FN name (real variable) =
expression.

The name is exactly the same as
a variable name. A user-defined
string function is not allowedl
The real variable is the variable
that will be wused when the
function is evaluated.

The expression can be as long ass
a line (239 characters long).

If you mneed +to program
functions that require more
room than that, you should
implement your function as @
subroutine,

] 10 GEE = 9.8

] 20 DEF FN DIS(T)= GEE* T
212

] 30 INPUT "Time?":T

] 40 PRINT "Distance is":FN
DIS(T)

This would calculate the
distance that a2 body has fallem
after T seconds, using the
function DIS which is derived
from the formula s=1/2gt¥,
where s is the distance, g the
acceleration due to gravity, and
t the time that has elapsed since
the object was dropped from @
stationary position.
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3.9

DEL

Purpose:
Format:

Comments:

Example:

Removes program lines.
DEL line number 1, line number 2

This deletes the lines from line
number 1 to line number 2,
inclusively.

DEL 10, 110
This removes all the lines

between 10 and 110, including
lines 10 and 110.
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DIM

Purpose:

Format:

Comments:

This sets the maximum
subscripts for a wvariable and
allocates enough storage to
accomodate them.

DIM  variable (subscripts) |,
variable (subscripts), . .. )

When the BASIC interpreter
encounters a DIM statement, it
initialises all the elments of the
array to zero, if it is a numeric
array.

For a string array, all elements
are initially null strings (i.e.
empty strings). However the
length of each element can be
different as a result of program
execution.

If an array is used in a BASIC
program without a
corresponding DIM statement,
the interpreter assumes the
value of the subscript to be 10,

The maximum number of
dimensions and maximum
number of elements in each
dimension depend on the
amount of free memory in the
system.
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Example:

10 DIM A(10, 10)
20FORI=1TO 10
J0OFORJ=1TO 10
40IF1=JTHEN A(LL])=1
50 PRINT A (L, J) = 1

60 NEXT J

70 PRINT

80 NEXT I

9

This will build up an array
whose diagonal elements are all
ones, with the rest of the
elements remaining zero.
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.n

3.11.1

3.11.2

DRAW

Purpose: To draw geometric shapes

Format: DRAW shape (shape parameters,.
..)

Comments:

Drawing shapes

In the high resolution graphics modes, you
can draw and move around free-form shapes.

The general graphics commands of the
computer HPLOT and PLOT, only give static
shapes. With shapes you defined, you can
animate your creations, either moving,
rotating, or changing their sizes.

Setting up the shapes

The first step is to sketch on paper the shape
you want, and then break this down into a
series of directed lines (ie. wvectors). For
instance, a rectangle could be broken down
like this:

i ———

Figure 1. Vectors for a rectangle
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3.11.3

To create a triangle, your shape definition
will look something like:

WD IND IST HEX COMMENT

YECTOR VECTOR YECTOR DATA

[UNUSED)
o L{] 160 W mase ip wnd ighl with plai
o 1M oo n mave wp and fight with plei
oo i (1111 b mevd up and right with plst
i 10 100 T mave up wnd right witk plai
111 (11} o IF. meve down and right wlih ploy
o (111 no IE meve dowi &ud righe wiih pluy
na 1[1] nw IE mve down and right wiih plog
LiLd] m THY 3E move down mnd left wihih plad
i3] 1 (1] i wnve lefi and lelt wiih plai
[21] {§1] (1] ¥ wenve left wnd lelt wiih ploi
0 (§1] (1] 3F mave lelt and leli wiih plod

- —
- — . —
f —_— - —

- —a L

|

W e o A B B W —
Figure 2. Vectors for a triangle

The shape table

In the previous pages, you have learnt how
to create a single shape definition as a whole
shape table.

But, in fact, a shape table can consist of
more than onc shape definition so that more
than one shape can be manipulated by using
the DRAW, XDRAW, ROT and SCALE
commands.
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Figure 3 shows the genral Drmat of a shape
table. You can see that the first few bytes of
the shape table are used to -ell the computer
how many shape definitiom are within the
shape table, and wherr these shape
definitions are, relative to the starting
address of the shape table. The last byte of
your shape definition must le zero to signify
the end of the shape table.

Siari=5 | Byte S+0 {0 ta FF) | Toti Nemhber of Shape Dellnitlont
41 Unused
+3 Lawer I Digiin | Blikdex to Firal Byie of Shape
wd Upper 2 Diglts | Delilibon=1, Helative 1o S
Tndex | 5 'En!_r_r":l__lﬂ_'ll_l. | D2kdes to Flest Byte of Shaps
Upger i Di;illu i Defiftional, Relathve to 5

+Im Lower 1 Diiglia Dimihden o Firsd Byle af Shaps

#lmwl | Upper 1 Diiglis Deliiilonsn, Belutive in 5
Saul _;'il“_H]lll.
" - L] Shas Delinitbne=1
. Lusi Byfe=B0
HaD2
First Byl |
. . @ Shee Delinitionsl
Shape e | Lant B-,I-.;ﬂ-l] |
Defimitions |
. P
. PO
. P
Selin Flrat Byiz
5 = & Shae Dellnlilon=n
® Lusi Byies@d

Figure 3. General Format «f a Shape Table.
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3.11.4

Before using DRAW, XDRAW, ROT and
SCALE

Before you can use any one of the following
commands: DRAW, XDRAW, ROT and
SCALE, make sure you have done the
followings:

1 Entered the shape table
2 Told the computer where the shape table
is

Item 1 has been discussed in the previous
pages. Item 2 is a very simple task; just enter
the starting address of the shape table into
hex location $E8 (lower two digits) and $E9
(upper two digits).

For example, if your shape table resides
from address $1000 on, you can enter the
computer’s monitor (CALL-151) and type the
following:

*E8:00 10 <RETURN>

Type CTRL-C and RETURN to go back to
BASIC. Computer is now ready to interpret
your shape command.

As the vectors can only point to either the
left or right or up or down, diagonal lines
must be approximated by a number of them
which, taken together, give the impression of
a diagonal line. This is shown below:

Figure 4. Vectors for a diagonal line
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3.115

Entering a shape iable

Once you have defined your shape, and
broken it down into vectors, the next step is
to convert the vector into binary codes so
that your computer can accept them and
reproduce the shape on the display later.

Two types of vector are possible: 1. move
and plot; and 2. move but do not plot.

For each of these two basic types there are
four directions: up, down, left, and right. In
all there are eight shape vectors, and they
have the [ollowing three-bit binary codes:

000 move up

001 move right

010 move down

011 move left

100 move up and plot
101 move right and plot
110 move down and plot
111 move left and plot

For instance, the diagonal line can be
represented as follows, starting from the left:

100 move up and plot

101 move right and plot
100 move up and plot
101 move right and plot
101 move right and plot
100 move up and plot
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The shape table in the computer’s memory is
made up of separate bytes, which means that
only two complete vectors - of three bits
each - and an incomplete vector - of only
two binary bits -can be stored in each byte
as there are only 8 bits within a single byte.

These incomplete wvectors are movement
without plotting, and they are the only ones
possible in this part of the shape table byte.
As this is the case, unless you can arrange
your shape such that the non-plotting vectors
are the very third vector in it, you should
set these two bits to zero (i.e. unused).

e.E. ] 10 DRAW 1 AT 140, 96
draws shape 1 at screen co-ordinates
(140, 96)

e.g. ]10SCALE =2

] 20 ROT = 32

] 30 DRAW 2 AT 40, 40

] 40 FOR D = 1 TO 2000 : NEXT D
15

0 XDRAW 2 AT 40, 40

This program draws shape 2 in reverse
direction (i.e. rotated 180°) and in double
size at (40, 40), Then wait for a while and
clear the shape from the screen.
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312

END

Purpose:

Format:

Comments;

Example:

Finishes program execution andd
returns you to command level.

END

This command may be placed
anywhere in your program -
though it may not be all that
useful as the [irst statement oif
your program.

END is the most orderly way tio
stop your BASIC program wheimn
it has done what you require.

This is because, unlike thie
similar command STOP, it does
not cause a BREAK mesage tto
be displayed.

However, END is not essential
at the end of a BASIC program -
you will be returned tto
command level when it finishees
anyway.

] 60 IF FIN < 0 THEN GOTO 80
] 70 END
180

In this example, if FIN is le:ss
than zero, then the programm
branches to line number 80.
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If FIN is equal to or greater
than zero, then the END
command is executed, and the
program terminates.
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3.13

FLASH

Purpose:

Format:

Comments:

To cause all computer messages
to alternate between character
and background colour.

FLASH
FLASH causes the display to
alternate = betwecen NORMAL

display mode and INVERSE
display mode.
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3.14

FOR ... NEXT

Purpose:

Format:

Comments:

Loops, around a group of
instructions a specified number
of times.

FOR variable = n TO m [STEP i]
NEXT [variable]
[variable] . . .

The variable - which is optional
with the NEXT - acts as a
counter for the number of times
the instructions within the loop
surrounded by the FOR and
NEXT are executed.

n 15 the initial walue of the
counter, m is the final value of
the counter, and i is the step or
increment.

All the instructions in the loop
are exccuted down to the NEXT.

Then the counter is incremented
by i. (Il you do not give a value
for i, the BASIC interpreter
assumes i i5 one.)

Then a check to see whether the
value of the counter is greater
than m follows. If it is not, the
loop is gone through again.

If it is greater than m, then the
program continues with the
instructions that follow the
NEXT statement.
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Examples:

The value of i can also be
negative, in which case it is as
though m and »n are exchanged
for their positive roles.

In other words, n is greater than
m, and the counter is reduced
each time through the loop until
n is less than m.

FOR . .. NEXT loops can be
written inside each other, or
nested. In  these cases, the
variable names must be
different, and each FOR must
be matched with its
corresponding NEXT.

Alternatively, one NEXT can
serve & number of FORs, when
it is given as NEXT variablel,
variable2, variable3 etc.

]110 FOR N = 2 TO 100 STEP 2
] 20 PRINT N/2
] 30 NEXT

This would print out the
numbers from 1 to 50.

] 100 FOR N = 100 TO 2 STEP -
2

] 110 PRINT N/2

] 129 NEXT

This would also print out the
numbers between 1 and 50, but
in reverse order to the first
example.
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1200 FORK =1 TO 2

J2I0 FORL =1 TO §

1220 PRINT K * L; " *,
] 230 NEXT L, K

This would print out the
numbers:

123452462810
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3.15

GET

Purpose:

Format;

Comments:

Example:

To read a character [rom tie
keyboard without echoing it ¢n
the screen. No carriage return is
necessary.

GET variable

The variable may be a string or
an arithmetic variable,

When the program expects n
arithmetic variable and a non-
numeric key i3 pressed, tie
"Syntax error” message will
result.

10 GET AS

20 C8S =CS + AS
30 PRINT C%
4

]
]
] 40 GOTO 10
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3.16

GOSUB ...

Purpose:

Format:

Comments:

RETURN

To direct theprogram [low int,
and return fom, a subroutine,

GOSUB lineumber

RETURN

A subroutinemay be called amy
number of tmes [rom withina
program, an it is possible o
call anothe subroutine fron
within a suwroutine, which, n
turn, ma: call anotha
subroutine. Nesting d
subroutines can be 25 leves
deep. The lienumber needed n
the GOSUB statement is tle
first line of he subroutine.

The REURN statemert
terminates te execution of tle
subroutine, and returns tle
interpreter  to the lite
immediatelyfollowing the moit
recent GOSIB statement.

However, thre is no way thit
the interpreer can distinguih
between a subroutine and
ordinary prgram lines. So, ©
avoid execuing the subroutire
when it isnot required, ya
should put . GOTO, STQOP, ir
END in the ine before it start:
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EExample:

10 INPUT A
20 GOSUB 50
30 PRINT A
40 END

50 IF A < 100 THEN 80
60 A=A + 50

70 RETURN

80 A=A + 200

90 RETURN
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17

GOTO

Purpose:

Format:

Comments:

To direct the program flow to
another part of the BASIC
program.

GOTO linenumber

GOTO takes your BASIC
program out of its normal
sequence - one line following
the other - and continues
execution at a point either many
lines ahead, or many lines
behind the line containing the
GOTO.

If the line the GOTO refers to
is a REMark or DATA line -
which is not executable, then
the instruction executed is the
next executable line after
linenumber.

GOTO can be very handy in
debugging programs. You can
use it in direct mode to enter a
program at a certain  point,
rather than having the program
run through from its beginning.
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¥

Example:

0 INPUT AS

0 BS = BS + AS
0 PRINT B%

0 GOTO 10

[ ——
e L ) ==

-
=
Z

e e
T=Zm S

hJ._!-J
T o
v
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GR

Purpose:

Format:

Comments:

To set up the low resolution
graphics modes.

GR

GR sets up the mixed text and
low resolution graphics mode,
This mode has a resolution of 40
pixels by 40 pixels and four
lines of text at the bottom of
the screen,

Tie command will clear the
screen, displays the primary low
resolution graphics page. The
cursor will be placed just under
the graphics screen, i.e., the first
line from the bottom of the text
screen.
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3.19

HCOLOR

Purpose:

Format:

Comments:

Example:

To set color of subsequently
plotted high resolution graphics.

HCOLOR = color code
For high resolution graphics, the

colors given by color code are as
follows:

Code Color

black
green
magenta
white
black
red

blue
white

b = L T - YR O R

] 10 HGR2

]20 FOR 1 =0 TO 279

] 30 HCOLOR =1/40 + 1

]40 HPLOT 1, 0 TO 1, 191

150 NEXT I

Run this program and you will
see 7 colored vertical bars.
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3.20

HGR HGR2

Purpose:

Format:

Comments:

To set up the high resolution
graphics modes.

HGR
HGR2

HGR sets up the computer's
mixed text and high resolution
graphics mode, which has a
resolution 280 pixels by 160
pixels and four lines of text at
the bottom of the screen.

The command will clear the
screen, displays the primary
high resolution graphcis page.
The cursor will be placed just
under the graphics screen, i.e.
the first line lrom the bottom of
the text screen.

HGR2Z has much the same
effect, except that the resolution
becomes 280 by 192, Text
display is not available in this
mode. HGR2  displays the
secondary page.
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HIMEM:

Purpose:

Format:

Comments:

To set the highest memory
location available to a BASIC
program.

HIMEM : address

This command is used to protect
the areca of memory above a
program for data or machine
language routines.

The address must be in the
range -65535 to 65535.
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3122

HLIN

Purpose:

Format:

Comments:

Example;

To draw a horizontal line in low
resolution graphics.

HLIN xI, x2 AT y

When executing this command, a
horizontal line with color
defined most recently (by the
COLOR command) will be
drawn. The line starts at x/ and
ends at x2 positioned at Y-
coordinates y. x/ and x2 range
from 0 to 39. y is from 0 to 47.

0 GR

11
120 COLOR =9
] 30 HLIN 0, 39 AT 0

An orange line will be drawn at
the top of the display screen.
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HOME

Purpose:

Format:

Comments:

Example:

To clear screen and position the
cursor at the upper left corner
of the text display window.

HOME

Characters outside the display
window will be cleared. The
cursor returns to the home
position, Display contents
beyond the text display window
remain unchanged.

] HOME

All characters in the text
display window will be cleared.
The cursor returns to the home
position. Display contents
beyond the text display window
remain unchanged.
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3.24

HPLOT

Purpose:

Format:

Comments:

Example;

To draw either lines or dots in
high resolution graphics.

HPLOT x/, yI

HPLOT TO xI, yI

HPLOT xI, y! TO x2, y2 [, TO
x3, ¥3..1]

The [irst form of this command
causes a dot to be plotted at the
position given by xI, yl
coordinates.

The second form causes a line to
be drawn from a previously
specified plotted dot to the
position given by the x/, yI co-
ordinates.

The third form of HPLOT
draws lines from point to point
as given by the pairs of (x, y). x
ranges from 0 to 279 in high
resolution graphic modes and 0
to 559 in double high resolution
graphics mode. y ranges from 0
to 191 for all graphic modes.

] 10 HGR2

] 20 HCOLCOR =1

] 30 HPLOT 0, 0 TO 279,
19]

This program will plot a green
line from the top left-hand
corner to the bottom right-hand
corner of the screen.
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3.25

HTAB

Purpose:

Format:

Comments:

Example:

To move the cursor a given
number of places to the right of
the left margin,

HTAB (displacement)

Displacement ranges from 1 to
255. If displacement is greater
than the display window width,
then the cursor simply wraps
around to the left-most of the
same line.

] 10 HOME
] 20 HTAB (20)

] 30 PRINT "20 HORIZONTAL
DISPLACEMENTS"
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3.26 IF...GOTO and IF ... THEN...

Purpose:

Format:

Comments:

Example:

To_  direct program flow
depending on the result of an
evaluation.

IF expression GOTO linenumber
IF expression THEN statement

If the expression is true, the
linenumber following GOTO or
the statement following THEN is
executed, otherwise it is ignored
and the program continues with
the next line,

] NEW

] 10 INPUT A, B

] 20 IF A < B GOTO 50

] 30 PRINT A: " IS
LARGER THAN " :B

] 40 GOTO 10

] 50 PRINT A; " IS
SMALLER THAN " :B

] 60 GOTO 10

] RUN

732,22

32 IS LARGER THAN 22

? 40, 90

40 1S SMALLER THAN 90

In statement 20, A is compared
with B. If A is smaller than B,
statement 50 will be executed;
otherwise program continues to
statement 30.

I1-56

BASIC COMMANDS AND STATEMENTS

] NEW

] 10 INPUT A

] 20 IF A > B THEN
B=A

] 30 PRINT B; "IS THE
LARGEST"

] 40 GOTO 10

] RUN

737

37 IS THE LARGEST

7 40

40 IS THE LARGEST

The above program will print

out the largest number so far
entered.
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3.27

IN#

Purpose:

Format:

Comments:

Example:

To accept input form a selected
input device.

IN# device no.

The number given in device no.
must be between 0 and 7. This
number determines which device
your computer will expect input
from,

]IN #0
This command changes input

from a peripheral device to the
keyboard.
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T 3.28 INPUT

Purpose:

Format:

Comments:

Example:

Allows you to enter values [rom
the kevboard while a program is
executing.

INPUT ["prompt”;] variable 1 [,
variable 2 .. ]

When the BASIC interpreter
comes across an INPUT
statement it displays either the
"prompt string", or it  just
displays a question mark if the
"prompt string” has not been
included in the statement. Only
one prompt string is allowed
and it must appear immediately
alter INPUT.

] 10 INPUT "A = "A
] 20 INPUT B

] 30 PRINT "A = "A:"B = "B
] RUN

A =10
720

A=10B=20
!
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3.29

INVERSE

Purpose:

Format:

Comments:

Example:

To reverse the character and
background color of all
characters displayed.

INVERSE

Only text displayed aflter the
INVERSE command has been
executed will be in inverse
mode.

] 10 INVERSE

] 20 PRINT "INVERSE"
] 30 NORMAL

] 40 PRINT "NORMAL"
] RUN

INVERSE

NORMAL
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3.30

LEFTS

Purpose:

Format;

Comments:

Example:

Returns a specified number of
characters from the lefi-hand
side of a character strinz.

LEFTS (string$, n)

The number n must be between
1 and 255, and if it i1 greater
than the length of strirg$, then
the LEFT$ function will return
the entire string stringd to the
program,

LEFTS works similarly to the
RIGHT$ and MID$ string
functions.

] 10 A% = "Computer”

] 20 BS = "is ok".

] 30 PRINT LEFTS$(BS, 1)
] 40 PRINT LEFTS (AS, 8)
] RUN

i

Computer

1
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3.31

LET

Purpose:
Format:

Comments:

Example:

To assign a value to a variable
[LET] variable = expression

LET is an optional statement,
and is becoming less frequently
used.

The equal sign "=" has exactly
the same effect as LET.

The expression can be either a
constant or an  arithmetic
expression.

If you attempt to assign a
numeric value to a string
variable, then the message
"TYPE MISMATCH ERROR"
will be displayed.

]1I0LET A =10
] 20 PRINT A
130 LET B = 40
]J40LETB=A
] 50 PRINT B

] RUN

10

10
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3.32

LIST

Purpose;

Format;

Commentis:

To display on the screen the
BASIC program that is currently
in memory.

LIST [linenumber 1] [,]
[linenumber 2]
LIST [linenumber 1] [-]
[linenumber 2]

If the [linenumber{s) is (are)
omitted, then LIST causes the
entire program to be displayed.

If "linenumber 1-" or
"linenumberl" is used, then LIST
will display the program from
that line to the end of the
program,

If "linenumber 1, linenumber 2" or
“linenumber I-linenumber 2" is
used, then LIST displays only
those program lines in the range
given by them, inclusively,

If " linemumber 2" or "-
{inenumber 2" is used, then LIST
shows the lines from the
beginning up to and including
linenumber 2.

In all cases when you use
linenumber 1 or linenumber 2,
they must be less than 63,999,

If you use just "linenumber I" by

itself, then just that line - if it
exists - will be displayed.
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3.33

LOMEM:

Purpose:

Format:

Comments:

To set the lowest memory
location available to a BASIC

program.
LOMEM : address

This command is used to protect
the arca of memory below a
program for data or machine
language routines.

The address must be in the
range -65535 to 65535.
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3.34

MID$

Purpose:

Format;

Comments:

Example:

To return a specific number of
characters from within a given
string.

MID$ (XS§, i[.j1)

Both i and j must be between 1
and 255. MIDS returns
characters of string X3§ starting
from the ith character.

If j is not specified, then MIDS%
has the same effect as the
RIGHTS (X5, i) function,

Also, il i is greater than
LEN(X§), then a null string is
returned.

] 10 X$ = "Program in"
]20 Y$ =" Fortran Basic
Cobol"

] 30 PRINT X§; MID3
(YS, 11, 8)

] RUN

] Program in Basic
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|
% | 3.35
1

NEW

Purpose:

Format:

Comments:

Example:

Clears thee current program from
memory @nd clears all variables
associatedd with it.

NEW

This command is most
commonly used to free memory
before emtering a nmew program
into the computer.

BASIC rerturns to command level
after exewcuting NEW.

] NEW
]
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3.36

NORMAL

Purpose:

Format:

Comments:

To return the video display
from either inverse or flashing
modes to the default mode.

NORMAL
NORMAL sects the display with

white charscters on a dark
background.
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3.37

NOTRACE

Purpose:

Format:

Comments:

To stop program Sstatement
numbers from being displayed
as a program executes.

NOTRACE
This turns off TRACE. If

TRACE is not on, NOTRACE
has no effect.
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3.38

ONERR GOTO

Purpose:

Format:

Comments:

To avoid halting the program
when an error is encountered.

ONERR GOTO linenumber

Using this statement facilitates
error trapping, as it can direct
the program to a routine (an
error handling routine) dealing
with error conditions that may
arise in your program.

The RESUME statement can be
used to come out from the error
trapping routine,

The ONERR GOTO statement
may be located anywhere within
the program but it is a good
practice to have it as early as
possible, as this statement must
be executed before the
occurance of an error to avoid
program interruption.
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Example:

] 10 ONERR GOTO 100
] 20 GET A

] 30 PRINT A

] 40 GOTO 20

] 100 PRINT "INTEGERS

ONLY"

] 110 RESUME
] RUN
1

2

INTEGERS ONLY

3
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3.39

ON...GOSUB and ON ... GOTO

Purpose:

Format:

Comments:

To direct the program [low
depending on the value of an
expression.

ON expression GOSUB
linenumber 1 [, linenumber 2 . .. ]
ON expression GOTO linenumber
I [, linenumber 2 ...]

The value of the expression must
always be an integer less than or
equal to 255. When it is
evaluated, it directs program
flow to the corresponding line
number in the list following
cither the GOSUB or the GOTO
statements.

For instance, if the expression
comes to five, then the program
will branch to the fifth line
number, and if it comes to nine,
it will go to the ninth line
number,
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Example:

] 10 INPUT X

] 20 ON X GOSUB 100,
200, 300

] 30 END

] 100 PRINT "Start of
subroutine for X=1"

] 150 RETURN

1 200 PRINT "Start of
subroutine [or X=2"

] 250 RETURN

] 300 PRINT "Start of
subroutine for X=3"

] 350 RETURN

] RUN

212

Start of subroutine for X=2
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3.40

PDL

Purpose:

Format:

Comments;

Example:

To return the current value of
the game adapter.

PDL (n)

The value of n specifies which
game paddle to be read and may
be 0 or 1.

The value returned ranges from
0 to 255 (decimal).

] 10 PRINT PDL (0), PDL (1)
] 20 GOTO 10

] RUN

165 206

194 35
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3.41

PEEK

Purpose:

Format;

Comments:

Example:

To read the byte at a speciified
memory location.

PEEK (i)

i must be an integer im the
range 0 to 65535. The byte
returned by PEEK will e an
integer between 0 and 255.

] I=PEEK (48345)
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3.42

PLOT

Purpose:

Format:

Comments:

Example:

To draw dots in low resolution
graphics.

PLOT X, ¥

This command causes a dot to
be plotted at the position given
by x, y coordinates in the low-
resolution graphics. The value
of X is from 0 to 39 and the
value of ¥ is from 0 to 47.

] 10 GR

] 20 COLOR =3

] 30 PLOT 0, 0

A purple dot will be plotted on
the top left corner of the screen.
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3.43

POKE

Purpose:

Format:

Comments:

Example:

To write a byte of data into a
specilfied memory location.

POKE n, m

The data to be placed in
memory is m, which must be
between 0 and 255. The memory
locations is n, and this must be
in the range 0 to 65,535.

Important: The computer does
not check on the address you
use in the POKE command, so if
you POKE a value into one of
its dedicated memory areas, or
into your BASIC program area,
you may find that the machine
ccases to operate.

] POKE 1000, 10

II-76

||

’.-'

BASIC COMMANDS AND STATEMENTS

344

FOP

Purpose:

Format:

Comments:

Example:

To change the action of a
RETURN from a subroutine,

POP

POP effectively removes the top
address from the stack of
subroutine's RETURN addresses.

] 10 GOSUB 100
] 20 END

] 100 GOSUB 200

] 110 PRINT "THIS
STATEMENT NEGLECTED"
120 RETURN

200 POP

210 RETURN

et — —

RUN
Program f[lows from statement

10, 100, 200, 210, 20. Statement
110 is skipped due to pop action.

I1-77




BASIC COMMANDS AND STATEMENTS

3.45

PR#

Purpose:

Format:

Comments:

To switch the output to the
selected device.

PR# device no.

The number given as device no,
must be between 0 and 7. If
there is nothing connected at
the given device then your
computer will suspend
operation, and you will have to
RESET the machine.

PR#0: turn off all selected
device. Set output device
to display monitor.

PR#1: characters are output to
the parallel or serial
printer (selected by the
switch on the front
panel).

PR#2: characters arec output to
the serial interface 2.

PR#3: switch to 80 column
display.

PR#4: activate the mouse
interface.

PR#5: activate the built-in
expansion RAM interface
or the interface card
plugged into the optional
expansion box.
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PR#6: characters are output to
the disk controller port,
which in turn activate
the built-in disk drive.

PR#7: activate the built-in 3.5"
disk drive interface or
the interface card
plugged into the
expansion connector.
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3.46

PRINT

Purpose:

Format:

Comments:

To display characters on the
display screen,

PRINT [list] [;] []
? s 11

The list is a number of values -
either variables or constants -
which may be strings or
numbers.

If literal strings are to be
printed out, they must be
enclosed by quotation marks
("literal").

If the ‘list is not given, then
PRINT will output a blank line,
which can be handy for spacing
out results as you display them
on the screen.

If you separate the values in the
list by commas, then each value
will start in the next tab field,
each of which comprises 16
columns.

If you separate the values by
semi-colons, then the values will
be displayed continuously.

PRINT will use either integer or
fixed point format for
outputting numbers depending
on whether they are expressible
in nine or fewer digits.
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Example:

] PRINT 10, 20

10 20

] PRINT 10; 20

1020

] PRINT "HI MOM"

HI MOM

I? "YOU LOOK TERRIFIC"
YOU LOOK TERRIFIC
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3.47

READ

Purpose:

Format:

Comments:

Example:

To read values from a DATA
statement and to assign them to
variables.

READ variable [, variable . . . ]

The READ statement must be
accompanied by the DATA
statement. Enough data must be
specified by the DATA
statement in order to be READ,
otherwise an 'OUT OF DATA
ERROR’ may result.

variable can be either numeric
or string variables,

DATA statements can be re-used
after they have been READ
once, but to do this you must
use the RESTORE command.

] 10 READ A

] 20 READ B$

] 30 PRINT A; " " B$
] 40 DATA 10, IS TEN

] RUN
10 IS TEN
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3.48

REM

Purpose:

Format:

Comments:

Example:

To let you REMind yoursell by
REMarks of what your program
intends to do.

REM remark

REM  statements are not
executed, and they only appear
when your BASIC program is
listed. You will find them
useful to  document  your
programs with REMs, despite
the fact that they take up
memory space.

They can be added at the end of
BASIC program lines if they are
preceded by a colon.

] 10 REM THIS IS A REMARK

]20 PI = 3.14 : REM
APPROXIMATE VALUE OF PI
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3.49

RESTORE
Purpuse;

Format:

Comments;

Example:

To use DATA wvalues again after
they have been READ,

RESTORE

After a RESTORE statement is
executed, the next READ
statement will read the first
item of the wvery first DATA
statement in your program.

] 10 READ A
] 20 READ B

]1 30 DATA 10, 20, 30
] 40 PRINT A, B

] 50 RESTORE

] 60 READ C, D, E

] 70 PRINT C, D, E

] RUN

10 20
10 20 30
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3.50

RESUME

Purpose:

Format:

Comments:

To restart a program that has
been halted due to an error.

RESUME

This command is mainly used at
end of an error handling
routine, and 1t causes the
program to restart execution at
the statement which caused the
error. If an error occurs during
the error handling, then
RESUME  will place your
program in an infinite loop. You
can get out of this only by
pressing the RESET botton.
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3.51

RIGHTS

Purpose:

Format:

Comments;

Example:

To return a specified number of
characters from a  string
proceeding from the right.

RIGHTS$(XS, i)

If i is greater than or equal to
LEN(XS), then the whole string
is returned. Integer i must be
between 1 and 255. See LEN,
LEFT$ and MIDS  string
functions.

] 10 X$ = "COMPUTER IS OK"
] 20 PRINT RIGHTS (XS, 2)

] RUN

OK

]
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3.52

ROT

Purpose:

Format:

Comments;

Example:

To specily the angle by which a
shape drawn by either DRAW or
XDRAW commands will
ROTate.

ROT = angle

For shapes drawn wusing the
DRAW shape commands, the
value given as angle can be
anything between 0 and 2535,
with 255 representing a 360°
rotation,

For shapes drawn using the
shape table method, a value of
16 for angle will rotate a shape
through one right angle (90°); 32
will rotate it through two right
angles (180°); 48 will rotate it
through three right angles (270°
); and 64 (=4 x 16) will perform
a complete rotation, bringing it
back to its original position.

See DRAW command for an
example on ROT.
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3.53

RUN

Purpose:

Format:

Comments:

Example:

To start a program execution,
RUN [linenumber]

Unless linenumber is given, RUN
always begins execution from
the wvery  Dbeginning of a
program,

When [linenumber is specified, it
starts at that line.

] 10 PRINT "FIRST LINE"
] 20 PRINT "SECOND LINE"
] 30 PRINT "ALL DONE"

] RUN
FIRST LINE
SECOND LINE
ALL DONE

] RUN 30

ALL DONE

I1-88

BASIC COMMANDS AND STATEMENTS

3.54

SCALE

Purpose:

Format:

Comments:

To increase or decrease the size
of shapes created by DRAW or
XDEAW.

SCALE = size

The size number must be
between 0 and 255, The default
value 0 yields the highest
magnification while 1 gives you
the smallest possible shape.
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3.55

SCRN

Purpose:

Format;

Comments:

Example:

To find out the color code of a
point in low resolution graphics.

SCRN (x, y)

This command returns the color
code of point (x, ) on the low
resolution graphics screen,

x is from 0 to 39 while p is
from 0 to 47. The color code
ranges from 0 to 15,

110 GR
] 20 COLOR = 15

] 30 PLOT 0, 40

] 40 PRINT SCRN (0, 40)
] RUN

1

l.h
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3.56

SPC

Purpose:

Format;

Comments:

Example:

To separate two printed items
by a specified number of spaces.

PRINT SPC (expression)

This command, which is used in
conjunction with the PRINT
command, can be used to layout
results printed by a program.

The wvalue evaluated from
expression must range between 0
and 255.

10 PRINT "A", SPC(20); "B"

] RUN
A B
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3.57

SPEED

Purpose:

Format:

Comments:

Example:

To specifyy the rate which
characters aare to be sent to an
output devicee.

SPEED = raite

The slowestt rate is zero. The
fastest and the default rate is
255,

] 10 SPEED) = 10

] 20 PRINTT "THIS IS SLOW
SPEED"

] 30 SPEED) = 255,

] 40 PRINTT "THIS IS HIGH
SPEED"
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3.58

STOP

Purpose: To halt program execution and

return to command level.
Format: STOP

Comments: This command is similar to
END, except that STOP causes
the message "BREAK IN nnnnn"
to be displayed, where nnnnn is
the line number of the STOP
statement.

The BASIC interpreter always
returns to the command level
after a STOP is executed.

10 READ A

20 PRINT 7* A
30 STOP

40 DATA 7

Example:

]
]
]
]

] RUN
49
BREAK IN 30
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3.59

STRS$

Purpose:

Format:

Comments:

Example:

To return a string representation
of a numeric value.

STR%(x)

This is a good means of
checking the number of digits in
a numeric constant, if it is used
in conjunction with the LEN
string function.

] 10 INPUT A

] 20 X$ = STRS (A)

] 30 PRINT X$

] 40 PRINT "THE NUMBER
HAS "; LEN (X$); " DIGITS"

] 50 GOTO 10

] RUN

? 1234

1234

THE NUMBER HAS 4 DIGITS

?

11-94

BASIC COMMANDS AND STATEMENTS

3.60

TAB

Purpose:

Format:

Comments:

Example:

To specify a number of places
to the right of the left margin
for the cursor.

PRINT TAB (expression)

The TAB function only moves
the cursor to the right. Hence, if
the value evaluated from the
expression is smaller than the
column number of the current
cursor position, the cursor will
not move. The wvalue of
expression must be from 0 to
255.

] 10 PRINT TAB (10)
] 20 PRINT "10 COLUMNS TO
THE LEFT"

The computer will print out the
string on statement 20 starting
from the 10th column,
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3.61

TEXT

Purpose:

Format:

Comments:

To set the display to Tull-screen
text mode,

TEXT
In the full-screen text mode,
only characters (no graphics) are

displayed in 24 rows by 40/80
columns.

TEXT set the disglay to full-
screen text mode.
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3.62

TRACE

Purpose:

Format:

Comments:

Example:

To display line numbers of a
program as cach line is
executed.

TRACE

TRACE is very wuseful in
determining where a program
may be going Wrong
(debugging). The line number of
statements executed thereaflter is
displayed. TRACE is turned off
by the NOTRACE command.

]I0FOR J=1TO 3
] 20 PRINT J * 2
i3

0 NEXT J
] 40 END
] TRACE
] RUN
# 10 # 20 2
# 30 # 20 4
# 30 # 20 6
# 30 # 40
]
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3.63

USR

Purpose:

Format:

Comments:

Example:

This command specifies a
parameter of an  assembly
language subroutine.

USR (n)

n is an arithmetic expression.
When USR is encountered, the
arithmetic expression is
evaluated and placed in the
floating point accumulator, and
a JSR to location $0A is
performed which must then
contain a JUMP to the
beginning location of  the
machine-language subroutine.
An RTS machine instruction
should be executed at the end of
the machine language
subroutine,

] CALL-151

*0A:4C 10 03

* 310 : 6C

* E003G

] PRINT USR (9) * 12
108

]

A JUMP 8310 instruction is
placed at location $0A and RTS
instruction at $310,
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3.64

VLIN

Purpose

Format:

Comments:

Example:

To draw a vertical line in low
resolution graphics.

VLIN y!, y2, AT x

In low resolution graphics, a
vertical line will be drawn from
yl to y2 positioned at X-
coordinates x. yI and y2 ranges
from O to 47 and x is from 0 to
39,

Refer to example of COLOR.
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3.65

YTAB

Purpose:

Format:

Comments:

Exmaple:

To move the cursor a given
number of lines down the
display screen.

YTAB number

As there are only 24 lines on the
display, number values outside |
to 24 will cause an error. The
screen lines are numbered from
top to bottom.

] 10 HOME

]120 VTAB 10
] 30 PRINT "DOWN 10 ROWS"

11-100

BASIC COMMANDS AND STATEMENTS

3.66

WAIT

Purpose;

Format:

Comments:

To suspend a program’s
execution while watching the
status of an input port.

WAIT portnumber, n [.n]

The command suspends  a
program's execution until a
specified input port develops an
expected bit pattern.

The command loops around,
reads the data at the port, XORs
it with the integer value m, and
then ANDs the result with the
integer wvalue n. If m is not
specified, it is taken to be zero.

If the result at the end of the
loop is zero, the loop starts over
again.

If the result is not zero, then the
program resumes execution at
the next executable statement
after WAIT,

Careful: You can get into a
continuous loop with the use of
the WAIT command. Warm start
the computer by pressing CTRL
+ RESET if you believe this has
happened. It will let you out of
the loop, and return you to
command level.
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Exmaple:

WAIT 49152, 128

This will wait until a key is
pressed which will set the most
significant bit.
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3.6’

i

XDRAW

Purpose:

Format:

Comments:

Example:

To draw or to erase a defined
shape.

XDRAW shape no. At x, y

This command allows you to
draw a shape if it is not already
on screen, and erase it if it is.

] 10 DRAW 1 AT 100, 100
] 20 FOR D = 1 TO 1000

: NEXT D : REM DELAY
] 30 XDRAW 1 AT 100, 100

Assuming vou have defined
shape 1, this program will first
draw it at co-ordinates (100,
100), then wait for a while and
finally erase the drawn shape.
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BASIC: FUNCTIONS

4. BASIC FUNCTIONS

This chapter lists alphabetically and desccribes the
intrinsic functions available for the computer™s BASIC.

The arguments - or parameters - for the fumctions are
vsually enclosed in parentheses.

The conventions followed for the argumemts are as
follows:-

x and y Represent any numeric expressioons

fiand j Represent any integer expressioms
X% and Y% Represent any string expressionss
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4.1

ABS

Purpose:

Format:

Comments;

Example:

To give the absolute value of a
numeric expression.

ABS (x)

This function always returns a
positive value, and can be used
with either floating point or
integer values.

] PRINT ABS(9 * (-7))
63
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4.2

ASC

Purpose:

Format:

Comments:

Example:

To return the ASCIlI code for
the first character of aa specified
string.

ASC (X§)

An error will result if * the string
specified is a null strinng.

] PRINT ASC ("LASERR")
76
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4.3

ATN

Purpwose:

Format:

Comments:

Example:

To calculate the arctangent of a
value,

ATN (x)

This gives the arctangent of x
in radians, with the result in the
range - © /2 to m/2.

] PRINT ATN(8)
1.44644133

]
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4.4

cos

Purpose:

Format:

Comments:

Example:

To calculate the cosine of an
angle.

COS (x)

The wvalue of the angle is in
radians, and not degrees.

] PRINT COS(2)
-416146836

]
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4.5 EXP

Purpose:

Format:

Example:

Comments:

To calculate the value of "e" -
the base of natural logarithms -
raised to a specified power.

EXP (x)

The wvalue of x should be less
than 89, or an overfllow error
will result.

] PRINT EXP(9)
8103.08393

]
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4.6

FRE

Purpose:

Format:

Comments;

Example:

Repports on the number of bytes
in ' memory that are not being
useed by BASIC,

FREE (expression)

Beccause strings in BASIC can
havwe different lengths, and need
to be manipulated. This
frecquently causes the memory to
beccome very fFragmented. Using
thiss statement with a dummy
argeument can force BASIC to
gatkher up all the loose
fraggments into contiguous
whaooles (garbage collection).

Thids frees up areas of memory,
andd can often give you a
surpprising amount more,

] X. = FRE (0)

Thidss would lead to a garbage
colldection operation. It may take
somae time.

] FRRINT FRE (0)
In addition to a garbage
colldection operation, this would
prinnt out the amount in bytes of
freee user memory.
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4.7

INT

Purpose:

Format:

Comments:

Example:

To round a fractional number
down to a whole number,

INT (x)

This function always returns an
integer that is less than or equal
to the number x.

] PRINT INT (31.98)
31

] PRINT INT (-31.98)
-32

]
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4.8

N

LEN

Purpose:

Format:

Comments:

Example:

To return the number of
characters in a string.

LEN (X§)

This function counts all
characters in the specified
string, including blanks and
non-printing characters.

] NEW

130 X$ = "COMPUTER"
] 40 PRINT LEN(XS)

] RUN

8

]
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4.9

LOG

Purpose:

Format:

Comments:

Example:

To calculate the natural
logarithm of a specified value.

LOG (x)

The walue x must be greater
than zero.

] PRINT LOG(669)
6.50578406

]
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4.10

POS

Purpose:

Format:

Commemts:

Example:

To return the current horizontal
cursor position.

POS (i)

The leftmost cursor position is 0
on the display screen. The
argument § is a dummy.

] HTAB (10) : PRINT POS (1)
9
]
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4.11

RND

Purpose:

Format:

Comments:

Example:

To return a random number
between 0 and 1.

RND (x)

The wvalue of the dummy
argument, x, determines how the
random numbers are generated.
IT x is greater than zero then
RND (x) generates a new
random number everytime it is
used.

If x is less than zero, then RND
{x) generates the same random
number everytime it is wused
with the same argument.

JIOFOR1=1TO 8§

]1 30 PRINT INT(RND(1) * 1000)
] 50 NEXT

] RUN

797
584
268
397
il

932
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4.12

SGN

Purpose:

Format:

Comments:

Example:

To return the sign of a number.

SGN (x)

If the number is greater than
zero, then SGN returns 1 il it is
zero, SGN returns zero; and if it
is negative, then SGN returns -1.

] 10 INPUT A
120 B = SGN (A)

]30 IFB=0 THEN 90
140 IF B> 0 THEN 70

] 50 PRINT "A IS NEGATIVE"
] 60 GOTO 10

] 70 PRINT "A IS POSITIVE"

] 80 GOTO 10

] 90 PRINT "A IS ZERO"

] 100 GOTO 10

] RUN

71

A IS POSITIVE

7 -4

A IS NEGATIVE

70

A IS ZERO

?
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4.13

SIN

Purpose:

Format:

Comments:

Example:

To calculate the sine of a
specified angle.

SIN (x)

The value of the angle must be
given in radians and not
degrees.

] PRINT SIN(4)
- 756802495
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4.14 SQR

Purpose:

Format:

Example:

1

Comments:

To calculate the square root of a
specified value.

SQR (x)

A negative value for x will
CAause an error.

] I0FORI=1TO6
] 20 PRINT 2+ (2% 1),
SQR(2*(2*D)

] 30 NEXT
] RUN
4 2
16 4
64 8
256 16
1024 32
4096 64
]
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4.15

TAN

Purpose:

Format:

Comments:

Example:

To calculate the tangent of a
specified angle.

TAN (x)

The value of the angle must be
given in radians and not
degrees.

] PRINT TAN (12)
-635859926
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4.16

VAL

Purpose:

Format:

Comments:

Example:

To return the numerical value
of a specified string.

VAL (X3)

The function ignores leading
spaces of the specified string.

] PRINT VAL (" 78"
78

1
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SPEEDING UP PROGRAM EXECUTION IN THE LASER. 128EX

A. SPEEDING UP PROGRAM
EXECUTION IN THE LASER 128EX

Running at its normal speed, the LASER 128 can handle
most tasks without any difficulty. However, for
applications requiring a large amount of complicated
computations and fast responses a demanding user may
not be satisfied with the processing speed ol the LASER
128.

To fulfil your needs, the LASER 128EX, equipped with
a high-speed central processor, is capable of running
programs at a higher rate. The execution speed is
software-selectable so that it can be chosen for ecach
program section at will.

When the computer is turned on, the default speed is
the standard IMHz. You can change the computing
speced by the following methods: Holding down the
numeric key "2" or "3" while turning the computer on or
while pressing CTRL-RESET. The number "2" option
will cause the computer to run a program at 2.3 times
the normal speed. The number "3" option will make a
program run up to 3.6 times its normal speed.

If cither of the two "fast" modes is entered while the
computer is in 40-column text mode, you can observe
that the checker-board cursor blinks at a higher rate.

Morecover, if you "beep” the speaker by pressing "CTRL-
G", you will notice that the pitch of the sound is higher
than usual. This provides a simple means of telling
which mode the computer is currently in.
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INSTALLATION OF EXPANSION RAM

B. INSTALLATION OF EXPANSION
RAM

Besides the 128 K-byte system RAM that comes with
your computer, it also has room for accommodating up
to 1 M-byte expansion RAM. To install additional RAM
in the computer, you nced the following items:

 Optional memory expansion card (included in the
LASER 128EX). To install it in the LASER 128,
please refer to the installation manual which comes
with the RAM card.

« 256K x 1 bit dynamic RAM chips type (41256). The
row address access time for the RAM chips should
be 120 ns for the LASER 128EX and 150 ns for the
LASER 128. The quantity required depends on the
size of the expansion RAM and is shown as follows:

Expansion RAM size Quantity of 41256
256 K 8 pes.
512 K 16 pes.
786 K 24 pcs.
1024 K 32 pes.

If at all possible, you should consult your dealer for
installation of expansion RAM. However, if you have to
do it vyourself, do it with care! INCORRECT
INSTALLATION MAY CAUSE PERMANENT
DAMAGE TO YOUR RAM CHIPS AND/OR THE
COMPUTER!

INSTALLATION OF EXPANSION RAM

To install the expansion RAM, here are the procedures
to Follow:

* Turn off power.

* Disconnect the computer from the AC power
adaptor and any other peripherals,

* Turn the computer over and remove the top cabinet
by loosening the screws at the bottom cabinet as in
Figure B-1,

BOTTOM CABISET

ToF CARINET

Figure B-1 Removing the top cabinet

* Turn the computer right-side-up and remove the
keyboard as in Figure B-2,
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TOF CARINET

REMOVE
KEYBOARLD
CONMECTOR

INSTALLATION OF EXPANSION RAM

Figure B-2 Removing the keyboard

* Remove the RAM d(oor on the top metal shield

plate using a screwd-iver as shown in Figure B-3.

/h-a RAM DDOR

SHIELD

|
. ! |
TOP i | | |
PLATE i .

COMPONENT
SIDE OF
RAM BOARD

Figure B-3 Removing the top shield plate
A-6

The component side olff the RAM card will then be
exposed.

Insert the dynamic R/AM chips into the IC sockets
on the memory expamsion card carefully, paying
particular attention to the orientation of the RAM
chips. THE RAM CHIPS WILL BE DAMAGED IF
INSERTED IN THE WRONG DIRECTION (sece
Figure B-4),

Y d COMFONENT SIDE OF PFCR
3 L
! i \\
\ ] \

BANKA BANKYY nANK2Z HAMKI /H

TONKECTOR

Figure B-4 Inserting the dynamic RAM chips

The IC sockets on the memory expansion card are
arranged in four rows. Each row contains eight IC
socket. Expansion RMAM chips must be added in
groups of eight, with each group occupying one of
the four rows of IC sockets. The RAM chips must
be inserted in bank sequence according to the bank
number indicated in Figure B-4. Inserting RAM
chips in one row gives you an additional 256 K-
byte expansion RAM so that up to | M-byte
expansion RAM can be installed.

® Cover the RAM boardl with the RAM door and fix

it on the top shield by tightening the screws.
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INSTALLATION OF EXPANSION RAM

® Put the keyboard back to its original pisition.

* Install the top cabinet and tighten all the screws on

the bottom cabinet. APPE" Dlx c

Finally, connect the AC power adapbr and other
peripheral devices back to the computer and turn it
on. The computer will function as uswml except that

it has an extra memory area for data sorage. EXPANSION CONNECTORS DIAGRAMS
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EXPANSION CONNECTORS DIAGRAMS

C. EXPANSION CONNECTORS
DIAGRAMS

N.C. J 1. N.C. - no connection
2. ground
+17TV 3. ground
nC R
{(INPUT) 4. shield ground
5. 417 volt input
6. +17 volt input
- 7. N.C. - ne connection
SHIELD
GROUND
Figure C-1 Power connector
1. DTRI1B - Data Terminal ready
2. TD1B - Transmit data
3. ground
4. RD1B - receive data
5. DSR1B - data set ready

Figure C-2

. TD2B - transmit data

. ground

RD2IB - receive data

. DSR2B - datn set ready

ok L b e

Figure C-3  Secrial interface connector

. DTR2B - data terminal ready

EXPANSION CONNECTORS DIAGRAMS

+13v
«3V -1V

ENABL
WFROT HREEERYED

T 1 T
bwole b8 17 46 &5 da i3 b2 b

?19 riB T1? Tﬁ T‘IE TM Tlﬂ T‘IZ Tﬂ
R
WHEG FHE

WDATA EXARI FH2

RDATA SIDE] FHI FHI
Figure C-4 External drive connector
1. ground 11. PHO - drive control
2. ground 12. PH1 - drive control
3. ground 13. PH2 - drive contral
4. reserved 14. PH3 - drive control
5. =12 volt 15. m - active low when
8. +6 volt write to drive is required
T. + 12 volt 16. SIDE1L - active high when
B. + 12 valt side 1 of diskette is accessed
9. ENABI - active low when  17. ENAB2 - active low when

gecond drive is accessed
18, RDATA - drive dats input
to computer
19. WDATA - drive data output
from computer

first drive is nccessed
10. WPROT - write protect

COMPOSITE VIDEO OUTPUT

GND

Figure C-5 Video connector



EXPANSION CONNECTORS DIAGRAMS

DISPEN SPER RED —

+12¥ m BLUE Fldm
TFrr Ty el

LB L‘.’ iﬁ LS L4 L:! l! L1
T‘IE T14 Tﬁ Tﬂ T11 T‘ID TE
N ET RN

GREEN vEywg  COMFP CEYNO

VIDED gEROUT

Figure C-6 Video ¢xpansion connector
1. INTEN' - intensity signal 10. TSYNC - composite synchronization
2. F14M - 14 MHZ signal [active low)
3. RED-signal 11. SEROUT -data for LCD
4. BLUE - signal 12. COMP VIDEO-
5. SPKR - seund output composite video output
6. LOAD PULSE-for LCD 13. ground
7. DISPEN-for LCGD 14. YSYNC - vertical synchronization
8. + 12 volt mignal
g, HSYNC - horizontal synchronigation 15, GREEN-signal

signal

FET PR FRS PER4 FRY PRI PRI FRO

ol o ol

\fs
815 214 £13 012 o11 r1l:ll TE
"

blelslala o s

11

BUSY

Figure C-7  Parallel printer connector
1. printer data bus 9. BUSY -from printer
2. printer data bus 10. FTRSTB - printer data strobe
3. printer data bus (active low)
4. printer data bus 11. ground
5. printer data bus 12. ground
6, printer data bus 13. ground
7. printer data bus 14. ground
8. printer data bus 15. ground
A-12
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1T eTT

Figure C-8

Is da da b2 4o

TETET?nﬂ
bod

When the port is used with a mouse:

Game input connector

When the port is used with a
paddle [ joystick:

1
2
3
4
B
&
T
&
8

. MOUSE SIGNATURE

.+ 5 volt

. ground

. X DIR - X direction of mouse
. X INT - X interrupt of mouse
. N.C. - no connection

. MOUSE BUTTON

.Y DIR - ¥ direction of mouse
LY INT - Y interrupt of mouse

1. W1 - game switch 1

2. + B valt

3, ground

4, reserved

5 GAMEO - game paddle 0
8. N.C. = no connection

7. 8WO - game switch o

8. GAME 1 - game paddle 1
9. reserved



EXPANSION CONNECTORS DIAGRAMS

Figure C-9

1. CTXX - active low when

address $CTXX is accessed
. address bus

2

3. nddress bus
4. address bus
5. nddress bus
6. address bus
7. address bus
8. address bus
9

. address bus
10, address bus
11. address bus
12. address bus
13. address bus
14. addres=s bus
15. address bus
16. address bus

R I I B T R R TR
B = b e & W D -d W W D e ki L & A

=k e kW B e W

Expansion connector

17. addrees bus
18. R/W - read/write
12. CSYNC - composite sync
20, m - nctive low when
slot $C800 - SCFFF is nccessed
21. RDY - CPU Ready input
22. DMA - active low for direct Memory access
23. N.C. - no connection
24. N.C. - no connection
25. + 5 volt
26. ground
27. N.C. - no connection
28. CODX - active low when $CODX is accessed
29, NMI - active low for non- maskable interrupt
30. ﬁ = active low for interrupt request
31. UPRST - active low during resst
32. INH - active low to inhibit memory
33, <12 valt
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$4. CEXX - active low when $C5XX is accessed 43. datn buus

35. F358M - chroma frequency signal
36. FTM - T MHZ signal

37. Q3 - 2 MHZ signal

38. @1 - 1 MHZ signal

19, UPSYNC - CPU signal

40. fo - 1 MHZ signal

44. data buus
45. data buus
46. data buus
47, data buus
48. data buus
49, data buus

41. COFX - sctive low when §COFX is sccessed 50. +12 voblt

42. data bus

RASE ECAS)

D ERAI ERAT RDZ RDé
CND IE‘,‘_ﬁ! ERAI | ERAS | RDO ] RD4 |n||_uﬂ_z

30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OooOoOoO0OoOOOOOOO0OO

O0O0OO0OO0OO0oDO0OODODOOoOOOOnD

1 234 56 789101 1213415

HI\-’ |ll_'-4’_‘:?J_§_f_i_ﬂ | EI!I.H | Eltlﬁi ! n}u | Illll! H'.EINI RD

+5Y "AS4  ERAD ERA4 ERAE RD2 RDT

Figure C-10 Expansion memory connector
1. +5v 17. RAM data
2. +5v 18. RAM data
3. RWR - active low for RAM write 19. RAM data
4. ECAS4 - Bank 4 RAM CAS 20. RAM data
5. ECASZ - Bank 2 RAM CAS 21. RAM address
6. RAM address 22. RAM address
7. RAM address 23. RAM address
8. RAM address 4. RAM address
9. RAM address 25. ECAS1 - Bank 1 RAMJ CAS
10. RAM address 26. ECASS - Bank 3 RAMA CAS
11. RAM data 27. RASB - RAM RAS
12. RAM data 28. ground
13. RAM data 29, ground
14. RAM data 20, ground

15. MEMRD- active high for read
16, EIMOE- expansion RAM data
buffer output enable
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ERROR MESSAGE

D. ERROR MESSAGE

BASIC ERROR MESSAGES

In most cases, when an error occurs in a BASIC
program, the Interpreter returns to the command level.

This is designated by the "]" prompt and a flashing
cursor. The program remains in memory, and the
variables are set at the values they had assumed at the
time the error was encountered,

You can use the PRINT command in direct mode to
ascertain the values your program variables had at the
time of the error.

To avoid your program stopping on coming across an
error, you can use error trapping. See the ONERR
GOTO statement for an explanation of how to use this
technique.

LIST OF ERROR MESSAGES AND EXPLANATIONS

CAN'T CONTINUE

This message will occur when you have halted a
program (using STOP or CTRL-C or BREAK), then edit
it, and try to CONTinue. It will also arise when you try
to CONTinue a program after an error has occured.

DIVISION BY ZERO

This error will stop your program executing. You
cannot divide a number by zero.



ERROR MESSAGE

ILLEGAL DIRECT

This occurs when you try to use the following
statements in the direct mode:

GET

DEF FN
INPUT

ILLEGAL QUANTITY
The argument given to an arithmetic or string
expression either does not match the type of expression

or it is out of the expression's range. Possibilities are:

Using the SQR - square root - function with a negative
argument.

Using a negative argument for the subscript of an
array.

Using a negative or zero argument with the LOG -
natural logarithm - function.

NEXT WITHOUT FOR

Self explanatory. The variable given in a NEXT
statement does not match the variable name given in a

FOR statement which is in operation,

Alternatively, a NEXT does not correspond to any FOR
statement which is in effect.
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OUT OF DATA

This occurs when a READ statement is esxecuted but
either all the DATA statements have alreadiy been read,
or there is not a match between the number - of variables
in the READ statement and the number of »values given
in the DATA statement,

OUT OF MEMORY

This message can arise from a number of connditions and
errors:

* Your program is too large for the availabble memory.

®* Your program has too many variables foor the BASIC
interpreter to handle - a number in exxcess of 100
combined with a long program may causez this error.

s If you have FOR ... NEXT loops nessted to more
than 10 levels,

o If you have GOSUB ... RETURNSs nesteed more than
24 levels.

» If an expression is too complicateed for the
interpreter to decipher.

» If parentheses are nested to more than 365 levels.
The last two possibilities are related, withh the second

giving an indication of the level of complexity
permitted.



ERROR MESSAGE

OVERFLOW

The result of a calculation exceeds 10E38, which is the
computer’s maximum number size. If a number is
calculated as less than 10E-28 - the computer's minimum
number size - then the result becomes zero, and
execution continues with no message being printed.

REDIM'D ARRAY

If an array has been used relying on the default
DIMensioning of any array, and then the array is
explicitly DIMensioned with another statement, this
message will be displayed. Alternatively, it occurs when
two different DIMension statements exist for the same
array.

RETURN WITHOUT GOSUB

Self explanatory. A RETURN statement exists without
a corresponding GOSUB statement,

STRING TOO LONG

Trying to use the string concatenation operator "+" to
bring together two strings whose added length is greater
than 255 characters. 255 is the maximum length of a
string in the computer’s BASIC.

BAD SUBSCRIPT

Your program has tried to refer to an array element
which is greater than the size of the subscript given for

the array in its DIM statement.

This can also occur if an array is referred to using the
wrong number of dimensions.
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For example, if array ARRAY h:s been DIMensioned
DIM ARRAY (10, 10, 10), and a subsequent statement
like ARRAY (9, 8, 7, 6) =54 is come across, then this
error message will be displayed.

SYNTAX

The manner in which a statement, function, or
expression has been put is incorrect. Things to look for
are missing commas, spaces, par:ntheses, periods, or
illegal characters starting a variabl: name.

TYPE MISMATCH

This occurs when you try to assign a string value to a
numeric variable, or a numeric value to a string
variable, or if either a numeric function receives a

string value, or a string functior receives a numeric
value.

UNDEF'D FUNCTION

A reference is made to a user defined statement which
does not exist in the BASIC program.

UNDEF'D STATEMENT

A line referred to in a GOTO, GOSUB, or IF . .. GOTO
statement does not exist in your program,
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KEYS AND THE ASSOCIATED CODES

E. KEYS AND THE ASSOCIATED
: CODES

KEY MNOAMAL CHAR | CONTROL CHA&R| SHIFT CHAR | BOTH CHAR
DELETE TF DEF TF DEL TF DEL F DEL
- 8 153 BS [} a5 BE
Tan [ =] HT 1] HT { ] HT ] HT
¥ s LF A LF 24 LF A LF
‘ #3 VT (4]} VT ] VT [ ]:] VT
RETURN | &3 CR [ ]u] CH 0 CR [:]¥] ChR
b i5 HAK 15 MAaK L .14 16 KAk
ESC 1] ESC 8 ESC 1] ESC 8 EEC
SPACE | 5P 0 &P n 5P 20 5
= 27 ¢ 7 2 ‘ 22 =
= 2C 2C ] ko] < ac <
=] IF us &F — 1F us

= iE 2E 3E = i1 = >

! iF ! 2F ! aF ? IF ?
Bl ] ] k) L] 28 J it} |
l a 1 Jn 1 2% ! 21 !
ol Iz 2 ] NUL Ll S ] LT
3= k| 3 11 3 i3 o n =
45 Ja | 34 4 kL ] M4 3
L3 15 -] 35 5 25 ! 25 %
BA J& ] 1E RS BE 1E AS
il ar T n 7 6 & ! B
8" M n I8 B 24 : 24 :
T M g an g 8 | Fi. i
i} I8 . la kL 3a
=4 Elv] . o il + 28 .
] EB | 18 ESC 78 | 18 ESC
| &L n© F5 c | (= Fs
1l :18 1 1o G5 m | o GS
= a1 ] &0 . TE TE -
A 1] a 1] S0H 4 L] L1 S0OH
B ¥ b L F) 5TK 47 B L 5T
[ o 63 & ETX 43 c [ x] ETX
o 6 d 2] EOT a4 ] L] EQT
E 65 ] o5 ENG a5 E b5 EnD
F HE L] ALK 4i F [ 5] ALK
e} B [ o BEL 47 L7} 1) BEL
H [il:] L] 11} BS 48 H ) a5
] 69 i ] HT a8 1 -] HT
d i | A LF a4 d L1 LF

i
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KEYS AND THE ASSOCIATED CODES

KEY NOAMAL CHAR | CONTROL CHAR | SHIFT CHAR| BOTH CHAR

K 1] K [ ] T 48 K DE T

L &0 | [ . FF 4C L e FF

M &0 m a0 CR Els] ] il [+

N &F n RE 50 4E N BE 50

o &F a aF 5l 4F n] BF -1

P ] B o DLE L] P 1 DLE

a M q 1 (54 ] g1 a 4] D

R 12 v 12 De2 52 A 12 oC?

5 73 5 13 oCa £3 5 13 oca

T T 1 14 oc4 B4 T 14 it

u 76 i 15 NAK 1] u 16 NaK

v 16 v 16 5YN 56 W 16 EYN

w 1" w 17 ETB 57 w LF] ETH

X B ¥ 18 CAN 58 X 18 CAM

¥ k] " 19 EM 58 b 19 EM

£ Th F 14 Sun A Fd 1A SUE

L] m a £ q n [} Jo [

1 n 1 k) 1 kil 1 n 1

2 n 2 12 2 n 2 a2 2

- | 13 3 a3 a 1 3 13 3

4 k7| i 14 i 14 4 &7 | i

B 5 B a5 5 16 -] 5 B

B n 6 36 ] 36 B ! ]

7 hr ! ar 7 ar ] n )

8 38 1] 38 ] a8 B 3a ]

g k| 9 19 a 3 ] kL] a

¥ IE . 7E . 2E 7€ -

. M * 28 - 8 . 28 .

- 20 - ] o - 0

y 28 by 78 £ 2a ; 2 .

i IF I IF w IF !

PALISE 13 oca 13 oca 13 oA e i

BREAK k] ETX [ 1] ET™ [ k] ETX [LE] ETY

ENTER [L[&] CRA [ [#] CA [1]e] CH 7] CR

F1 e NUL ] ML ] NUL ] KUL

F2 o1 S0H " S0H L1} S0 " S0H

F3 ('K 5T w 5TX " 5Tx [F T

Fa 63 ETX k] ETX [ 5] ETX a ETX

Fh =] EOT .5 EOT = EOT 2] EOT

Fi [ ENO 51 END L] ENG L1 END

F7 [ ACK ) ALK ] ACK [ ACK

F8 LI BEL w BEL L 1) BEL or BEL

Fa e FE [ FF [0S FF o FF

Fig 8 CAN 18 CAN 18 CaN 18 CAN
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ASCII CHARACTER CODES

DISFLAY CHARACTER

F. DISPLAY CHARACTER

-
. -
Ble o - -2 mmas T o T
-
Hl: s un e ax —at— T s m & 8 UY e = BE - —w = EE a3
mln_l51uvw.xu-tlkl ! m A 0EMFEI>E R m—
=
Bleatosvowuesz_ s i5z0 l.m BB U WL OT - ¥ SFZO
m 9 m
nm.-::..::: z o Y e .
= b=
H = -l = e i ~ m w = o ol = - Ll
[+ ]
HFQEETUWWIVT - € | m “ ADE@mE-I5ENE Mo
L]
o =
ml#BCD[FGHIJKLuND_ L ._m B mUD Wk T - S FFED
= -
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‘ ASCII CHARACTER CODES
ASCII CHARACTER CODES
G. ASCII CHARACTER CODES DECIMAL HEX CHARACTER DECIMAL HEX CHARACTER
054 36 6 091 5B |
055 a7 T 092 5C \
The following table lists all the ASCII codes and their 056 38 8 ooz 8D ]
associated characters. These characters can be displayed 057 30 g 094 5E s
using PRINT CHRS$(n), where n is the ASCII code. 058 A . 095 5P -
ASCII codes 0 to 31 are control characters (usually used 059 3B . 096 60 '
for control functions or communications). They are all 060 sc i 097 61 a
non-printing characters. 061 3D = 098 62 b
ne2 3E > 099 63 c
ASCII ASCH 063 aF 7 100 64 d
064 40 o 101 65 e
DECIMAL HEX CHARACTER DECIMAL HEX CHARACTER 065 a A 102 86 T
066 42 B 108 67 g
000 0o NUL 027 1B ESC 067 43 c 104 68 h
001 o1 SOH 028 1c Fs 068 44 D 105 69 i
002 02 STX 029 1D Gs 069 45 E 106 6A i
003 03 ETX 030 1E RS 070 46 F 107 6B k
004 04 EOT 031 IF Us o071 4T G 108 8C |
DO 05 ENQ 032 20 (epace) 072 48 H 109 6D m
006 06 ACK 033 1n ! 073 49 1 110 6E o
oo7 o7 BEL 034 1 - 074 dA J 111 6F 0
008 08 BS 035 3 # 076 4B K 112 70 P
009 [i] HT 036 24 $ 076 4C L 113 71 q
010 0A LF 037 15 % 017 4D M 114 72 r
011 0B VT 038 26 L 078 4E N 115 73 "
012 0c FF 030 27 ' 079 4F o 116 74 t
013 oD CR 040 28 { 080 50 P 117 75 u
014 0E S0 041 19 ) 081 51 qQ 118 76 v
015 OF sl 042 A ’ 082 52 R 119 7 w
(1)1 10 DLE 043 1B + 083 53 -] 120 78 x
017 11 DC1 044 20 . 084 54 T 121 9 ¥
018 12 DC2 046 D - 085 55 U 122 TA :
018 13 DC3 046 1E - 086 56 v 123 B {
020 14 DC4 047 F / 087 57 w 124 76 |
021 15 NAK 048 30 0 i i4 X 125 ™ }
022 18 SYN 049 an 1 089 50 Y 126 7E -
023 17 ETB 050 32 2 090 80 Z 127 F DEL
024 18 CAN 051 33 3
025 19 EM 052 34 1
026 1A SUB 053 3 5
A-2T7
A-26 I




MATHEMATICAL FUNCTIONS

H. MATHEMATICAL FUNCTIONS

Functions that are not intrinsic to Personal Computer

APPEND'X H BASIC may be calculated as follows.

Function Equivalent
MATHEMATICAL FUNCTIONS Secant SEC(x)=1/COS(x)

Cosecant CSC(x)=1/SIN(x)

Cotangent COT(x)=1/TAN(x)

Inverse sine ARCSIN(x)=ATN(x/SQR(1-x*x))

Inverse cosine ARCCOS(x)=1.570796-ATN
(x/SQR(1-x*x))

Inverse secant ARCSEC(x)=ATN(!/AQR
(x*x-1))+(x<0)*3.141593

Inverse cosecant ARCCSC(x)=ATN((1/SQR
(x*x-1))+(x<0)*3.141593

Inverse cotangent ACCOT(x)=1.57096-ATN(x)

Hyperbolic sine SINH(x)=(EXP(x)-EXP-x))/2

Hyperbolic cosine COSH(x)=(EXP(x)+ EXP(-x))/2

Hvperbolic tangent TANH(x)=EXP(x)-EXP
(-x))/(EXP(x)+EXP(-x))

Hyperbolic secant SECH(x)=2/(EXP(x}+EXP(-x))
Hyperbolic cosecant CSCH(x)=2/(EXP(x)-EXP(-x))

Hyperbolic cotangent COTH(x)=(EXP(-x))/(EXP
(x)-EXP(-x))
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MATHEMATICAL FUNCTIONS

Function

Inverse hyperbolic sine

Inverse hyperbolic cosine

Inverse hyperbolic tangent

Inverse hyperbolic secant

Inverse hyperbolic cosecant

Inverse hyperbolic cotangent

Equivalent

ARCSINH(x)=LOG
(x+SQR(xsx+1))

ARCCOSH(x)=LOG
(x+SQR(x2x+-1))

ARCTANH(x)=LOG
((1+x)/(1-x))/2

ARCSECH(x)=LOG
((1+SQR({1-x*x))/x)

ARCCSCH(x)=LOG
((1+4SGN(x)*SGN(x)*SQR
(1+x#x))/x)

ARCCOTH(x)=LOG
((x+1)/(x-1))/2

If you use these functions, a good way to code them
would be using the DEF FN statement. for example,
instead of typing the formula for inverse hyperbolic
sine each time you need it, you could use a program

line.

] 10 DEF FN INSIH(x) = LOG (x « x + 1)

, then refer to it as

] 20 Z = FN INSIH(x)
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SUMMARY OF BASIC COMMANDS

. SUMMARY OF BASIC COMMANDS

COMMAND

ABS

AMPERSAND

ASC

ATN

CALL

CHR3

CLEAR

COLOR

CONT

Ccos

DATA

DESCRIPTION

To give the absolute value of a
numeric expression.

To jump into a machine language
command starting at hex location
$3F5.

To return the ASCII code of the
first character of the specified
string.

To calculate the arctangent of a
value.
language

to wuse an assembly

subroutine.

Converts an ASCIl code to its
equivalent character.

To clear all variables, arrays and
strings.

To set the color of subsequently
plotted low resolution graphics.

To start a program running again
alter it has been halted.

To calculate the cosine of an angle.
To store constant numbers and
string wvalues in your program S0

they can be used in conjunction
with the READ statement.
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DEF FN

DEL

DIM

DRAW

END

EXP

FLASH

FOR..NEXT

FRE

GET

GOSUB...RETURN

Allows you to define and name a
function.

Removes program lindé.

This gives the wvaMes for the
subscripts of arrays, and allocates
enough storage to accomodate
them,

To draw pre-defined geometric
shapes.

Finishes program eiécution and
returns you to commaid level,

To calculate the valu? of "¢ - the
base of natural logarithms - raised
to a specified power.

To cause all computelr MES5ages to
alternate between character and
background colour.

Loops around a 8roup of
instructions a specifi¢d number of
times.

Reports on the numbeér of bytes in
memory that are not Peing used by
BASIC.

Reads a character from the
keyboard without echPIng it on th_e
screen. No carriagé return s
necessary.

To direct the program flow into,
and return from, a suProutine,
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SUMMARY OF BASIC COMMANDS

GOTO

GR HGR HGR2

HCOLOR

HIMEM:

HLIN

HOME

HPLOT

HTAB

IF...GOTO and

IN#

INPUT

INT

INVERSE

To direct the program [low to
another part of a BASIC program,

To set up the different graphics
modes.

To set the color of subsequently
plotted high resolution graphics.

To set the highest memory location
available to a BASIC program.

To draw a horizontal line in low
resolution graphics.

To clear screen and position the
cursor to the upper left corner of
the display screen.

To draw either lines or dots in
high resolution graphics.

To move the cursor a given number
of places to the right of the left
margin,

To direct program flow depending
on the result of an evaluation,

To accept input from selected
input device.

Allows you to enter values from
the keyboard while a program is
executing.

To round a fractional number
down to a whole number.

To reverse the character and

background color of the wvideo
display.
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LEFTS

LEN

LET

LIST

LOG

LOMEM:

MID$

NEW

NORMAL

NOTRACE

ON...GOSUB

ONERR GOTO

Returns a specified number of
characters from the left-hand-side
of a character string.

To return the number of characters
in a string.

To assign a value to a variable.

To display on the screen the BASIC
program that is currently in
memory.

To calculate the natural logarithm
of a specified value,

To set the lowest memory location
available to a BASIC program,

To return a specified number of
characters from within a given
string,

Clears the current program from
memory and clears all wvariables
associated with it.

To return the video display from
either inverse or flashing modes to
the default mode.

To stop program statement numbers
from being displayed as a program
is executed.

To direct the program flow
depending on the wvalue of an
expression,

To avoid halting the program when
an error is encountered.
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PDL

PEEK

PLOT

POKE

POP

POS

PR+#

PRINT

READ

REM

RESTORE

RESUME

RETURN

To return the.current value of the
game adapter.

To read the byte at a specified
memory location.

To draw dots in low resolution
graphics.

To write a byte of data into a
specified memory location.

To change the action of a
RETURN from a subroutine.

To return the current horizontal
cursor position,

To switch the output to the
selected device.

To display characters on the
display screen.

To read wvalues form a DATA
statement and to allocate them to
variables.

To let you REMind yoursell by
REMarks of what your program is
doing.

To use DATA wvalues again after
they have been READ.

To restart a program that has been
halted due to an error.

To return execution to the line

immediately following the most
recent GOSUB statement.
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RIGHTS

RND

ROT

RUN

SCALE

SCRN

SGN

SIN

SpC

SPEED

SQR

STOP

STRS

To return a specified number of
characters from a string proceeding
from the right.

To return a random number
between 0 and 1.

To specify the angle by which a
shape is rotated when drawn on
the screen, used in conjunction
with DRAW or XDRAW.

To start a program execution.

To increase or decrease the size of
shapes created by DRAW or
XDRAW,

To give the color code of a point
in low resolution graphics.

To return the sign of a number.

To calculate the sine of a specified
angle.

To separate two printed items by a
specified number of spaces.

To specify the rate at which
characters are to be sent to an
output device.

To calculate the square root of a
specified value.

To halt a program execution and
return to command level.

To return a string representation
of a numeric value.
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TAB

TEXT

TRACE

USR

VAL

VLIN

VTAB

WAIT

XDRAW

To move the cursor a specified
number of places to the right of
the left margin.

To set the display to full-screen
text mode.

To display line numbers of a
program as it is being executed.

This command specifies a
parameter of an assembly language
subroutine.

To return the numerical value of a
specified string.

To draw a vertical line in low
resolution graphics.

To move the cursor a given number
of lines down the display screen,

To suspend a program’s execution
while monitoring the status of an
input port.

To draw or erase a defined shape.
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LIST OF RESERVED WORDS IN BASIC

J. LIST OF RESERVED WORDS IN

BASIC

LIST OF RESERVED WORDS IN BASIC

ABS
AND
ASC
AT
ATN
CALL
CHRS
CLEAR
COLOR =
CONT
COs
DATA
DEF
DEL
DIM
DRAW
END
EXP
FLASH
FN
FOR
FRE
GET
GOSUB
GOTO

GR
HCOLOR =
HGR
HGR2
HIMEM:
HLIN
HOME
HPLOT
HTAB

IF

IN#
INPUT
INT
INVERSE
LEFTS
LEN

LET
LIST

LOG
LOMEM:
MID$
NEW
NEXT
NORMAL
NOT

NOTRACE
ON
ONERR
OR

PDL
PEEK
PLOT
POKE
POP

POS
PRINT
PR#
READ
REM
RESTORE

RESUME

RETURN
RIGHTS
REND
ROT =
RUN
SCALE =
SCRN (
SGN

SIN

IBM-International Business Machines Corp,
Apple-Apple Computer Ine..

Microsoft-Microsoft Corp..
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SPC (
SPEED =
SQR
STEP
STOP
STRS
TAB (
TAN
TEXT
THEN
TO
TRACE
USR
VAL
VLIN
VTAB
WAIT
XDRAW

> AV #' + o

‘
’!
'4'.







NILASER

THE LASER 128" SERIES COMPUTERS

b ——— = —

QUICK GUIDE FOR
TROUBLE SHOOTING

@©)1988 VTCL. Printed in Hong Kong 91-2104-18




QUICK GUIDE FOR TROUBLE SHOOTING

The following tables are brief guides to trouble shool some common
problems which the user may come across.



SYMTOM

Computer System no response aller power up. Power LED on

top cabinet does not glow.

SYMTOM

Power LED is on but the drive LED on the top cabinet is off,

POSSIBLE CAUSES

SOLUTIONS

POSSIBLE CAUSES

SOLUTIONS

® Power cables nol
connected  properly.

e Mo DC output from
the transformer.

® Open circuit of
connection wires from
the power switch to
the main board.

® Bad connection between
the keyboard and the
main board.

o No DC +5V or +12V.

Check the comtact of the

AC power plug of the trans-
former and the wall AC source.
Check the contact of the trans-
former to the computer unit.

The transformer has to be
replaced by a good one.

Solder the wires again
properly.

Check the connector and
flat cable connecting the
keyboard and the main board.

Hardware failure of the internal
switching mode power supply.
User is advised to have the
computer repaired by a quali-
fied technician,

® Bad connection between
the keyboard and the
main board.

® Check the connector and flat
cable connecting the key-
board and the main board.




SYMTOM SYMTOM

Power LED and Drive LED are on but the drive LED on the The built-in drive cannot boot program properly.
drive panel is off.
POSSIBLE CAUSES SOLUTIONS
POSSIBLE CAUSES SOLUTIONS =
e The diskette surface has * Replace with a good diskette.
® Bad connection between e Check the connection between been scratched or is
the drive and the main the drive and the main dirty.
board. board.
® The drive head is dirty. ® (Clean the drive head with
® The drive is in faulty e Replace with a  good drive. great precaution using the
operation, j drive cleaning  kit.
® The drive speed has been | ® Use drive speed alignment
drifted. software to adjust the drive
speed. The drive speed
adjust hole is on the bottom
cabinet. The drive speed can
be adjusted by using a small
screw driver.  The adjustment
process should be done with
great care.
® Internal hardware failure. o Check gate array 3 and the
drive buffer IC's.
4 5



SYMTOM

External drive does not work properly.

POSSIBLE CAUSES

SOLUTIONS

SYMTOM

Power LED is on but no beep sound.

POSSIBLE CAUSES

SOLUTIONS

e Bad connection between
the drive and the main
computer.

o If the exernal drive is
35 inch drive, then the
cause may be due to
wrong setting of slot 7
switch inside the ROM
door on the boltom
cabinet.

s [nternal hardware failure.

e Check the connector and
cable connecting the drive
and the computer.

» The external slot 7 switch
should be disabled.

e Check gate array 3 and the
drive buffer 1C’s.

e Bad connection between
the speaker and the
main board.

o The volume is set at a
low level,

® Check the connection.

e Adjust the volume knob.




SYMTOM

Keyboard cannot function properly.

POSSIBLE CAUSES

SOLUTIONS

e Bad connection between
the keyboard and the
main board.

® [nternal hardware failure.

® Check the connection.

® Check the keyboard controller
IC (8048).

SYMTOM

No video display or display not in synchronisation.

POSSIBLE CAUSES

SOLUTIONS

sBad connection between
between the monitor and
the computer,

® Display not in synchroniz-
ation.

o Internal hardware failure.

Check the corresponding
connection between the
between the composite out
or video expansion port.

Try to adjust by tuning
the monitor V-hold and
H-hold.

For the PAL model, if
LCD is used as display
the 50/60 switch inside the
ROM door on the boitom
cabinet should be set to
60, If monitor is used as
display, the 50/60 switch
should be set to 50.

Check the Gate array 2
and the video port buffer
1C.




SYMTOM

80 column text mode cannot work correctly.

POSSIBLE CAUSES

SOLUTIONS

o The 40/80 switch on the
top cabinet is set to 40
when power is switched
on.

s RAM failure.

® Gate array 2 failure
which is not common.

e Switch to the 80 position
and turn on the computer
again (or cold start the
computer by pressing
CTRL - RESET - A .

e Check the RAM chips.

e Replace with a new one.

10

SYMTOM

Mo character can be printed using either the parallel printer or serial

printer.

POSSIBLE CAUSES

SOLUTIONS

e Bad connection belween
the printer and the
compuler.

» Setting of the Parallel [/
Serial switch on the top
cabinet is wrong

* Check the connectors and
cable connecting the printer
and the computer.

® The switch should be set
to the PARALLEL position
if parallel printer is used
as port 1. The switch
should be set to the
SERIAL position if serial
printer is used.
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SYMTOM

Missing of wrong characters being printed when using either parallel

or scrial printer.

SYMTOM

Communication through serial port 2 cannot work properly.

POSSIBLE CAUSES

SOLUTIONS

POSSIBLE CAUSES

SOLUTIONS

® Bad connection between
the printer and the
Cﬂmputﬁr.

® The user has selected a
wrong printer interface
through the application
software.

e [nternal hardware failure.

Wrong port configuration.

® Check the connector and
cable.

e Enter the control panel by
pressing CTRL-RESET-P
and sclect the correct con-
figuration parameters.

o Try other interface options
from the list of options
provided by the application
software.

® Check the serial interface

IC’s and ACIA if serial
port is used.

Check the parallel interface
IC’s if parallel port is
used.

e Setting of MIDI /
MODEM switch on the
back panel is wrong in
Laser 128 EX/2.

# Bad connection between
the serial communication
device and the computer.

® Wrong port configuration
of serial port 2.

® [nternal hardware failure.

* Set to the MODEM position.

® Check the connector and
the cable.

® Enter the control panel by
pressing the CTRL-RESET-P
and select the correct
configuration parameters.

® Check the serial interface
IC's and ACIA.




SYMTOM

MIDI port of Laser 128 EX/2 cannot work properly.

POSSIBLE CAUSES

SOLUTIONS

SYMTOM

Peripheral card plugged to the side expansion slot or the Laser expansion

box cannot work.

e Bad connection between
the MIDI device and the
compuler,

e Sciting of MIDI/MODEM
switch on the back panel
is wrong,

® Check the connector and the
cable.

e Set to the MIDI position.

POSSIBLE CAUSES

SOLUTIONS

14

® Bad contact of card and
the computer.

e The setting of the
external slot enable
switches is wrong.

e The separate power
supply of the
expansion box is
not working.

e The peripheral card uses
the DMA signal while
the Laser 128 EX is
running at high speed.

® Clean the gold-plated fingers
of the peripheral PCB.

o The slots enable switches
inside the ROM door
should be set to enable
external slots position.

® Check the transformer AC
connection,

e Check the DC connection
from the transformer to the
expansion box.

® Check the power supply
regulator circuit of the ex-
pansion box.

e Set the computer speed
to the normal 1 MHz.
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SYMTOM

The built-in expansion RAM cannot be recongnised by the computer.

POSSIBLE CAUSES

SOLUTIONS

* The RAM chips arc not
inserted in the correct
bank sequence.

* The RAM is inserted in
a wrong direction.

® Bad inter-connection of
the RAM board and the
main board.

® The setting of external
slot 5 switch inside the
ROM door is wrong,

® Insert the RAM chips 8
pieces / bank according to
the user manual,

e The RAM should be
inserted in the right direc-
tion. If it cannot work,
the damaged RAM chips
have to be replaced by
new RAM chips.

® Make sure the contacls are
good and the RAM board
should be firmly mounted.

® The switch should be set
to disable external slot 5
position.

SYMTOM

Game port not functioning properly.

POSSIBLE CAUSES

SOLUTIONS

® Bad connection.

® [nternal hardware [failure.

® Check the connector and
cable.

e Check the game port
interface IC's.
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I LASER 128 Series

Compatible Software List*

* The software listed in this booklet has been thoroughly
tested and proven to be compatible with the Laser 128 Series
computers. With over 30,000 software titles available, it is
impossible for us to test every one. Virtually all Apple® I, I1+,
IIc, and Ile software will work on our machine. This list will
be updated periodically to reflect new entries.

Version 1.0 - May, 1988

©1988 by Laser Computer, a division of Video Technology Computers, Inc.
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50 Mission Crush (S5I)

6502 Assembly Tutor {Prantice Hall)

A Mind Forever Voyaging (Infocom)

A View to a Kill (Mindscape|

A+ Spelling (AEC)

APE |Apple)

Accountant Receivable (Manzanita)
Accounts Payable {(Manzanita)

Ace Calc {Franklin}

Ace Writer 1l {Franklin)

Addition & Subtraction, Fractions {Gameco)
Addition & Subtraction, Whole Mumbers
{Gameco)

Addition Circus (Gameco)

Addition Magician {The Learning Co.)
Advanced Applesolt Basic (MECC)
Adventure (Adams Adventure)

Adventure Construction Set (Electranic Arts)
Adventures of Sinbad {Unicorn)

Aesop's Fables (Linicorn)

Age of Adventure (Elecironic Arts)

Agri Quiz (Midwest Agri-Business Service)
Airhear! (Broderbund)

Alcazar (Activision)

Alcohol - The Friendly Drug {OJ Software)
Algebra 1-6 (Edu-ware]

Algebra -1 (Inteligent Tuedor)

Alien Addition (DLM)

Allen Typhoon (Broderbund)

All About Amaonca (Unicorn)
All About Words (Milton Bradiey)
Allrgator Mix (DLM)
Alpha Build (Fisher Price}
Alpha Plot (Beagle Brothers)
Alphabet Circus (DLM)
Alphabet Keyboarding (Southwestern Pub. Co.)
Alphabet Zoo (Spinnaker)
Alping Encounter (lid, Inc.)
Alping Skier (Data Command)
Alter Ego (Activision)
Alternate Reality (Data Soft)
Amazon (Trillium)
Andromeda Conguest (Avalon Hilly
Ammal Kingdom {Unicorn)
Animal Photo Fun (DLM)
Animate (Broderbund)
Animation Station |Sumecom)
Anova Il { Human Systems)
APBA Baseball (Random House}
Apple Access Il (Apple)}
Apple Adventure {Appie)

Apple Barrel (CDS)

Apple Cat (Movation)

Apple Finance (Apple)

Apple Forran (Apple)

Apple lic Utilities (Apple)

Apple Logo, Logo || (Apple)

Apple Mechanic (Beagle Brothers)
Appie Panic (Broderound)

Apple Pascal (Apple)

Apple Physics (Micro Power & Light)
Apple Pig (Hayden)

Apple Plot (Appla)

Apple Presents (Apple)

Apple Stat (Statsoft)

Apple Term | (Apple)

Apple Tool Kit {Apple)

Apple Writer (Apple)

Apple Writer Il, lle (Apple)
Appleroots {Appla)

Appleworks (Appla)

Aguatic Ecology Programs (Oakleaf)

Aguatron (Sierra On-Line)

Arcade Maching |Brodertund)

Archon {Electronic Arts)

Archon Il {Electranic Arts)

Arctic Fox (Electronic Arts)

Argos {Datamost)

Arms Hace (Morth Carolina St. Liniv.)
Arrow SAT (Arrow)

ASCI Express (ProDOS, DOS 3.3) (Unid Stwr)
Assembler. The (MicroSparc)

Assembly Language Tutor (Prentice Hall)
Aszistan! Coach Basketball (Word Associale)
Asteroid Field (Cavalier Computer)
Audex Audio (Sinus Softwara)

Auto Bahn [Sirius Software)

Auto Math 1, Il (MECC)

Autoduel (Origin Systems)

Automated Accounting {Southwestern Pub. Co.)
Autoworks (Saltware Touch)

Award Maker Plus (Baudville)

Aztec (Data Soft)

B-1 Bomber (Avalon Hill)

Back to Basics |l Plus. lle (Peachtrea)
Ballblazer (Epyx)

Bandits (Sinus Software)

Bank Streel Filer {Broderbund)

Bank Street Mailar (Broderbund)

Bank Street Speller {Broderbund)

Bank Street Writer {Broderbund)

Bank Strool Writor 11l {Boholaotic)

Bank Street Writer Plus (Broderbund)
Bard's PRO-AM Writing Sys. (Writing Sttwr Intl.)
Bard's Tale | & Il (Electronic Ars})
Baseball (RAM Power Systams)

Basic Accounting (Fire Fighter Software)
Battle Cruiser (351}

Battie Group (S5I1)

Battle of Antietam (S51)

Battling Bugs {Milliken)

Beach Head [Access)

Beach Landing (Xerox Software)

Beagle Bag (Beagle Brothers)

Beagle Basic (Beagle Brothers)

Beagle Brothers Compiler (Beagle Brothers)
Beagle Font (Beagie Brothers)

Beagle Graphics (Beagle Brothers)
Beagle Mechanic (Beagle Brothers)
Beagle Shape (Beagle Brothers)

Beear Run (Sinus Software)

Beginning Applesoft Basic (MECC)
Below the Root {Windham Classics)
Best ol Softdisk (Softdisk)

Beter Working Word Processor (Spinnaker)
Big Door Deal (Data Command)

Big Mac L.C. (A.P.P.LE.)

Big U (Beagle Brothers)

Bismarck (Avalon Hill)

Black Belt (Earthware Computers)

Black Cauldron (Sierra On-Ling)

Blazing Paddles (Baudville)

Blue Powder, Gray Smoke (Garda)
Body Transparent (Designware)

Book Waorm (MECC)

Bookends Extended (Sensible Sottware)
Bookends ProDOS (Sensible Software)
Bop N Wrestle (Mindscape)

Boppies Great World Chase (DLM}

Borg (Sinus Software)

Borrowed Time {Activision)

Boston Window (Appla)

Botanical Garden (Sunburst Corp.)
Bowling (Blackstar)

BPI Accounts Payable (BPI)

BPI General Ledger (BPI)

Brian Game {Millenium)

Bridge PFS (Sun Microsystems)
Brimstone (Broderbund)

Broadsides v, 2.0 (S5}

Bruce Lee (Data Soft)

Bug Anack (Cavalier Computar)

Bumble Games (The Learning Co.}
Bumbie Plot (The Learning Co.)
Business Works (Manzanita)

CAD Apple (Apple)

CAD Draw (Kitchen Sink Software)
Cannon Ball Blitz {Sierra On-Lina)
Canyon Climber [Data Soft)
Capitalization (Gameco)

Captain Goodnight (Broderbund)

Car Builder {Weekly Reader)

Card Stars (Data Most)

Carrier Forge (S5I1)

Carriers al War {S8G)

Castle Wolfenstein (Muse)

Catman (fephyr Services)

Cave of Time (Bantam}

Caverns of Callisto [Origins Systams)
Certificate Maker (Springboard)

Cerifix {Quorum)

Champrionship Lode Runner (Broderbund)
Championship Football (GFL)

Oharlia Drewn's ADO s ‘I'I;-n-;lqrn I-h;u.uq;
Charlie Brown's 1, 2, 3 {Random House)
Chart and Graph Toolbox (Roger Wagner)
Charts Unlimited (Graphware|

Checking Accounts (Gameco)
Chemaze (Smith & Chabay)

Chemilab {Siman & Schuster)

Chess (Keypunch Software)

Chess Challenge {Cne Stop)
Chessmaster 2000 (Electronic Arts)
Chipwits (Brainpower)

Chivalry (RAM Power Systems)
Choplitter {Broderbund)

Christmas Kit (Activision)

Circus Math (MECC)

Classmate {Davidson)

Clothing Quiz (Learning Seed Company)
Clowning Around (Learning Technologies)
Coast to Coast (CBS)

Codes & Cyphers (Optimum Resource)
Cognitive Educational System (KLS)
Coliosus Chess IV (Firebird)

Colonial Congueast (S51)

Communicate! () Sottware)
Comparison Kitchen (DLM)

Compiler + {Hayden)

Complete Graphics System (Penguln Softwara)
Compu-Read (Edu-Ware)

Compuscore (DLM)

Compuspell (Peachires)

Compute's Apple Applications {Computa)
Computer Ambush (S50}

Computer Baseball {351}

Computer Eyes (Digital )

Computer Generated Math (MECC)
Computer Quarterback (S51)

Computers in Teaching (MECC)

Conan (Data Soft}

Caonflict in Vietnam (Microprose)

Congo Bongo (Sega)

Congressional Bill Simulator {Focus Media)
Copy Il Plus {Central Point Sottware)
Countdown to Shutdown {Activision)



Create with Garfield (DLM)
Create-A-Base (MECC)

Creature Creator {Designware)

Crime & Punishment {Imagic)

Crimsan Crown (Penguin Softwara)
Crisis Mountan {Kranowicz)

Cross Country Road Race (Activision)
Crozstire (Sierra On-Ling)

erosswond Magic (Aler)

Crusade in Europe (Microprose)

Crush Crumbie and Chomp |Epyx)
Crypto Cube [Designware)

Crystal Ball (Learning Seed Company)
Cubit {Micromax)

Curve Fitter {(Interactive Microwara)

Cut & Paste (Electronic Ars)

Cut Throats {(Infocom)

Cybernation (Nexa Corporation)

Cytron Master (S51)

[ Bug (Beagle Brothers)

[ Code (Beagle Brothers)

Dark Crystal (Sierra On-Ling)

Data Base Manager (One Step)

Data Capture lle {Southeastern Software)
Data Handler in the Classroom (MECC)
Data Perfect (Frankhin, LJK}

Drata Relator (T.1.C., California)

Data Reporter (Synergistic)

Database Toolbox (Roger Wagner)
Datadex (Soltsmith)

David's Midnight Magic (Broderbund)
Dawn Patrol {TSH Hobbias)

Dazzle Draw |Broderbund)

DB Master vd [Stoneware)

Deadine {Infocom)

Death in Caribbean (Micro Lab)
Decathalon (Microsoft)

Decimal Discovery (DLM)

Decimal Dungeon (Unigorm)

Decimals (Edu-Ware)

Decimals Made Simpie | Thoroughbred)
Decision in Desert (Microprosa)
Decision-Making (OJ Softwara)
Defender (Atarisaft)

Dialta Draw {Spinnaker)

Delta Sgquadron (Mexa Corporation)
Demalition Divisian (DL}

Design Lab [Sumcom)

Design Your Own Home (Avant Garde}
Desk Master (Apple)

Desk Top Plan ][ (Visicorp)

Digital Paintbrush {Computer Colorworks)
Dinasaur Dig (CBS)

Dinosaurs (Advanced ldeas)

Discover Your Baby 0-2 (Simon & Schuster)
Discover Your Child 2-5 (Simon & Schustar)
Disk Drive Analyzer (Apple)

Disk Cuick (Beagle Brothers)

Diskovery Time Zone (Intellectual Soltware)
Diskovery Ward Bird {Intellectual Sottware)
Division Shooting Gallery (Gameco)
Dogfight {Micro Lab}

Dollars and Sanse (Monogram)

Donald Duck's Playground (Sierra On-Ling)
Donkey Kong (Atarisott)

D05 3.3 (Apple)

DOS Boss (Beagle Brothers)

DOS Taol Kit (Apple)

Double Take (Beagle Brathers)

Dow Jones Market Analyzer (Dow Jones)
Dr. Pest's Talkwnter (Hartlay)

Dragon Fire {Magic Ware, Dakin §)
Dragon Mix (DLM)

Dragon Workd (Telanum)

Dragon's Keep lle, llc (Sierra On-Ling}
Dreadnaughts [Avalon Hill)

Dream House (CBS)

Drol (Broderbund)

Dunzhin (Intelligent Statements)

E-Z Ledger (MECC)

E-Z Logo (MECC)

Early Addition (MECC}

Early Games {Springboard)

Easy ABC’s {Springboard)

Easy Mailer (Information Unlimited)
Eat Smart (Pilisbury Company)

Echo Plus (Agranat Systems)

EQ-IT (B1) .8 (Intelligent Information)
Editor (MECC)

Educalc (Grolier)

Electng Crayon (Polarware)

Electne Dugt (Insoft)

Elementary Mutrition (MECC)
Elementary Phonet (MECC)
Elementary Pre-Roading (MECC)
Elemeniary Social Studies (MECC)
Eliminator {Adventura International)
Elite (Firekbird)

Empire of the Over Mind (Avalon Hill)
Enchanter (Infocom)

End Punctuation (Gameco)

Epidemic (S350}

Escape from Algebra (Milliken)
Escape—Editor (S-C Software)
Essential Data Duplicater {Utilica)
Ez=santial Grammar {Gamaca}

Essex (Broderbund)

Eternal Dagger (S5I1)
European-Matons & Locations (Designware)
Evolution: A Simulation (Oakleaf)
Exam {Brownsione Research Group)
Executive Secretary (Solt Systems)
Exploring Sorting Routines (MECC)
Exploring Tables & Graphs (Weekly Reader)
Extra K (Beagle Brothers)

F-15 Strike Eagle (Micre Prose)

Face Maker [Spinnaker)

Faceliftz2 {Companion Sottware)
Factory. The (Sunburst Corp.)
Fantasyland (Method & Solutions, Inc.)
Fantavision (Broderbund)
Fasigammeon (Qualty Soltware)

Fat Cat (Beagle Brothers)

Felony (CBS)

Fender Bender (Calit. Pacific Computers)
Field of Fire v1.0 (SSI)

Fight Night (Accolade)

Fighter Command (S5}

Filer iCentral Point Software)
Financial Cookbook (Electronic Ars)
Financial Planner (Timaworks)

Finger Paim (Thirdware)

Fingertips (Fingertips)

Fire Organ (Vagabond)

Firebird (Gebelli Software)

First Words | & |l (Launette Learning)
Flashcale (Visicorp)

Flex Text (Flex Type) (Beagle Brothers)
Flight Simulator (F51 & FS2) (Sublogic)
Flig Out [Sirius Software)

Floor Plan (Learmning Seed Comparny)
Fly Wars (Sirius Software)

Fontrix 1.2, 1.5 (Data Transtorms)

Fontworks (Software Touch)

Forbidden Castle (Minscape)

Foreign Frenzy (Imellectual Software)
Foreward—Wordlift (Milliken)

Format I, ProDOS (Kensington Microware)
Fourward [Milliken)

Fraction Action (Linicorn)

Fraction Fever (Spinnaker)

Fraction Fuel-Up {DLM)

Fraction Sequences (Milliken)

Fractions (Edu-Ware)

Franklin DOS v.5 (Frankhn)

Fred Writer (Public Domain)

Fraddy's Puzzling Adventures (DLM)
French Achievement | {Micro Camputer
Wikshp)

French Vocabulary Games (Intellectual Sfiwr)
French: Classroom Words (Control Data)
French Grammar {Inteliectual Software)
Friendly Computer. the (MECC)
Friendly Filar {Grolier)

Frogger (Sierra On-Line)

From the Beginning {OJ Software)

Fun With Math Senes ({CBS)

Fund Master TC (Time Trend Sottwara)
Gatactic Gladiators (S51)

Galaxy (Avalan Hill)

Galaxy Wars (Broderbund)

Galileo (Krell)

Game of the States (Millon Bradley)
Game Show (Computer Advanced Ideas)
Gamemaker {Activision)

Gamma Goblins (Sierra On-Ling)
Gartield Double Dares {Random House)
GATO (Spectrum Holobyte)

Gears (Sunburst) [
Gemstona Warrior (S5()

General Chemistry (Compress)

General Ledger (Manzanita)

General Manager {Sierra On-Ling)
General Physics Series (Cross Educational
Softwara)

Geometric Supposers {Sunburst Comp.)
Geometry (Intelligent Tutar)
Geopolitique 1930 (551)

German: Vocabulary Builder {Control Data)
Garmany 1985 (551}

Gertrude’'s Puzzles, Secrets (The Learning Cao)
GFS Sorceress (Avalon Hill)

Ghost Busters |Activision)

Glactic Attack (Sir Tech)

Global War (Muse)

Gnosis LISP (Grosis)

Go (Hayden)

Goldfinger (Mindscape)

Golf Best (One Step)

Golf Classic (Milliken)

Goonies (Data Soft)

Gorgan (Sinus Software)

GPLE (Beagle Brothers)

Grade Busters (Disco-Tech)

Grade Manager v1.1 & 2.1 (MECC)
Grade Master (Encode)

Gradebook (Condor, Edu-Soft)
GraFORTH (Insoft)

Grammar {Gameco)

Grammar Examiner (Designware)
Grandma’'s House {Spinnaker)

Graph (MECC)

Graph-It (Trendsend)

Graphic Dept., the (Sensible Software)
Graphics Expander {Springboard)



Graphics Magician (Penguin Software)
Graphing Equations (Conduit)

Graphing Primer (MECC)

Graphworks (PBI)

Grappie {Insoft)

Great American Road Race (Activision)
Great Number Race (Milliken)

Great States Race (Milliken)

Grocery Games (Learning Seed Company)
Guardian (Continental Software)

Guitar Wizard (Baudville)

Gulf Stnke (Avakton Hill)

Gumball (Broderbund)

HabaMerge (Haba Systems)

Hacker {Activision)

Hadron (Sirus Software)

Halley Project (Mindscape)

Hands on Basic Programming (Peachtree)
Hangman (RAM Power Systems)

Hard Hat Mack (Electronic Arts)

Hardball (Accolade)

Heist, the (Microfun)

Hellfire Warrior (Epyx)

Hero (Activision)

Hey Diddie Diddle (Spinnaker)

Hi Res Computer Galf (Avant Gardej
Hi-Res Toolkit (MECC)

Hide 'N Sequence {Sunburst Corp.)

Higher Text (Synergistic)

History & Geography (Micro Learmingware)
Hitchhikers Guide (Infocom)

Hobar Educational Software (Hobar)
Hodge Podge (Artworks, Dynacom)

Holy Grail (Hayden)

Home Accountant {Continental Soltware)
Home Address Manager (151 Base Soltware)}
Home Data Manager (Penguin Software)
Homa Maney Minder (Continental Software)
Home Word (Sierra On-Ling)

Hometown (Active Learning Systam)
Homewark Helper {Spinnaker)

Hosts Math and Reading (Hosts Inc.)

How a Bill Bocomes a Law (Queua)

How 1o Handie a Chking Acct {Leaming Seed
Co)

Idea Invasion (DLM)

Its & Thens of Programming (MECC)

In Search of the Most Amazing Things [ Spin-

naker)

Incredible Jack (Business Systems)
Infide! (infocam)

Infiltrator (Mindscape)

Info Manager (MECC)

Information Connection (Gralier)
Inspactor (Omega)

Instant Pascal (Apple)

Integer Basic (Apple)

Interior Design Sim. (OJ Software)
Imtemational Grandprix (Riverbank Software)
Intro to Counting (Edu-Ware)
Inventery Contral (Manzanita)
Izaac (Cyborg)

Islands of Beta (Milliken)

Isle of Mein (Groliar)

J & S Gradebook (J & S Software)
Jaw Breaker (Sierra On-Ling)
Jelly Fish (Sirius Software)
Jenny's Journey (MECC)

Jet (Sublogic)

Jump Jet (Avant Garde)

Jungle Hunt [Atarisoft)
Kamfguppe (S5l

Karate Champ (Data East)

Karateka (Broderbund)

Keyboard Cadet (Mindscape)
Keyboard Master (MEGC)

Keyboard Primer (MECC)

Keychart Graphics 3.0 (Softkey Software)
Kid Pro Quo (Softsynch)

Kid Writer {Spinnaker)

Kids on Keys (Spinnaker)

Kindercomp (Spinnaker)

King's Quest | & Il {Sierra On-Line)
Knights of the Desert |{S5I)

Knowledge Explorer Serles (Grolier)
Knowledge Master (Academics)

Keoala Painter (Island Graphics)

Krell Logo (Krall

Krell's College Board SAT (Krelly

Kung Fu Master (Dala East)

Labels, Lists and Letters (MECC)
Labryinth {Broderbund)

Lady Tut (Pro Games)

Language Arts (MECC)

Lantern of K'Gamma (Milliken)

Last Gladiator (Electranic Ars)

Law in American History (Quausa)
Layout | v, 1.03 (Herit Jonas)

Learn the States (Main Street Pub.)
Learning to Add & Subtract (Leamning Tech.)
Let's Talk (Russ Systems)

Letter Perfect Word Processar (LJK Enter-
prises)

Lincoln's Decisions (Educatonal Activities)
Linguist [Synergisiic)

List Handler | & Il (Advanced Logic)
Literature {Gameca)

Loan Pak (Keypunch Software)
Lockamith v5.0 & 6.0 (Alpha Logic)
Lode Runner (Broderbund)

Logic Builders (Scholastic)

Logowritar (LCSI)

Loop's (MECC)

Lords of Conguest (Electronic Ars)
Lucky’s Magic Hat (Advanced Ideas)
Lunar Leeper {Sierra On—Line)
Macrosoft Assembler (Micro Sparc)
MacroWorks {Beagle Brothers)

Magic Cale (Artsci)

Magic Memory (Artsci)

Magic Office System [Artsci)

Magic Slate v1.1.2 (Sunburst Corp.)
Magic Spells (The Learning Co.)
Magic Wand [Peachtree)

Magic Window Il [Ansci)

Magical Mist {Unicorn)

Managing Your Money (Meaca)
Manuscript Manager (Perganon Press)
Mario Bros. {Atlarisoft)

Market Place (MECC)

Martinsville Gradebook, the (Martinsville)
Mask of the Sun (Uitrasofl)

Mask Parade |Springboard)

Master Grades (Midwes! Sottware)
Master Match (Advanced Ideas)
Master of the Lamps {Activision)
Master Spell (MECC)

Master Tracks (Passport Soltware)
Master Word (Sharedata)

MATCAD (Milwaukee Area Tech College)
Math (Gameco)

Math Blaster & Math Blaster Plus (Davidson)
Math Foatball (Gameco)

Math Football: Decimals (Gameca)

Math Leap Frog (Gameco)

Math Man (Scholastic)

Math Maze |Designware)

Math Rabbit (The Learning Co.)

Math Shop (Scholastic)

Math Vol 1, 2 {(MECC)

Math Word Problams {Spinnaker)
Mating Zone (Datamast)

Max Dublin Treasure (Grolier)

MECC Art, Graph, Matenals, Spelier, Writer
{MECC)

Mech, Brigade (S51)

Mega Bots (Neosoft)

Mega Finder (Megahaus)

Mega Spell (Megahaus)

Mega Works (Megahaus)

Mega Writer (Megahaus)

Memaory Builder {Orogram Designs)
Memory Castie (Sunburst Corp.)
Memory Match (Hartley)

Menu Plus {Overbesk Enterprises)
Merlin Pro (Roger Wagner)

Merrill Geometry (Charles Merrill pub.)
Meteor Multiplication (DLM)

Micro Accounting (Southwestern Pub. Co.}
Micro Chess (Blackstar, Microware)
Micra Computer Percent (Milton Bradley)
Micro Cookbook (Virtual Combinatics)
Micro Interpreter |l {Microtech Consulting)
Micro League Baseball (S51)

Micto Read (AEC)

Micro Spell (AEC)

Microbe (Synergistic)

Microtype (Southwestam Pub. Ca,)
Microzine (Scholastic)

Midtown Electronics (Southwestern Pub.Ca )
Midway {Avalon Hill)

Might and Magic (New World Computing Inc.)
Milliken Math (Milliken)

Milliken Word (Milliken)

Millionaire | & 1l {Blue Chip Software)
Mind Master (Behavioral Engineering)
Mind Over Minor (Humanedge)

Mind Probe (Human Edga)

MindShadow (Activision)

Mindwheeal (Broderbund)

Minar 2049 | & Il (Micro Lab)

Minipix (Beagle Borthers)

Minus Mission (DLM)

Minute Man (Penguin Software)

Mission Algebra |Designware)

Mist. The (Mindscape)

Model Diet (Solisynch)

Modem Magician v.5 (PreDOS, DOS 3.3) (AMS

Software)

Moebius (Electronic Arts)

Money (Gameaco)

Moneystreet (Computer Tax Service)
Manster Smash (Datamost)

Manthly Budgeter (Cne Step)

Moon Mist (Infocom)

Moon Patrol (Broderbund)

Moptown Hotel, Parade (The Leaming Co.)
Morton's Fork (Chameleon)

Mouse Budget, Cailc, Desk, Ward (Version Soft)

Mouse Paint (Appla)

Mouse Write (Roger Wagner)
Mr. Cool (Sierra On-Ling)

Mr. Do (Datasoft)

Mr. Ed {Micro Sparc)

Mr. Tubbs (Sunburst Corp.)
Ms. Pac Man (Alansoft)



Multiplan v3.3 [Microsoft)
Multiplication & Division, Fractions (Gameco)
Multiplication & Divizion, Whole Numbers
{Gameacao)

Multiscribe (Styleware)

Multivariable Calculus (Conduit)
Muppet Learning Keys {Sunburst Corp.)
Multiphcation Puzzles (MECC)

Muppet Work Book (Sunburst Corp.)
Muppetville {Sunburst Corp.}

Murder By the Dozen (CBS)

Murder on the Mississippi (Activision)
Murder on the Zindemeul (Electronic Ars)
Music Construction Set (Electronic Arts)
Music Maestro (Springboard)

Music Maker (Sublogic)

Music Writer (Appla)

My Word (Hartlay)

Mysiery House (Apple, Sierra On-Ling)
MATO Commander (Microprose)

Met Worth {Scarboraugh Systems)
Mever Enough Glory (Datasoft)
Mewsroom [Springboard)

Mewsroom Clip An (Springboard)
Might Flight (Sierra On-Line)

Might Mission Pinball (Sublogic)

Might of the Desert (S5}

Hight Stalker {Mattel Electronics)
Mightcrawler (Sab Software)
Mightmare Gallery {Synergqstic)

Morad (Southwestern Data System)
Morth Atlantic 86 (S51)

Mukewar {Avalon Hilly

Mumber Farm {DLM)

Mumber Stumper (The Learning Co.)
MNutri-Venture {Kellogg Co.)

Odd One Out {Sunburst Corp.)
Ddyssey [Synergistic)

Uid lronside (Xerox Software)

Oid fronsides {Optimum Resources)
On Balance {(Broderbund)

O on One (Electronic Ars)
Operation Frog (Scholastic)

Optics (Cross Educational Sottware)
Cregon Trail (MECC)

Orho Gardening (Chevron)

Dul Post (Sirius Software)

Overview ol the Bible (Chnistian Ed. Software)
Pac-Man (Atansott)

Paint with Words (MECC)

Panzer Grenader (S53I)

Papar Graphics (Panguin Software)
Parts of Speech (Gameco)

Partyware {Synergistic)

Patchwork {Random House)

Path Tactics (MECC)

Payroll (Manzanila)

Payroll (MECC)

Pegasus Il (Sierra On-Line)

Pen Pal {Sams)

Penny Arcade (Appla)

Peaple & Project (Activision)

Parcent [(Gameco)

Percent Word Problems (Gameco)
Pearect Filer {Perfect Software)

Perfect Score (SAT) (Mindscapa)
Perfect Writer 2.0 (Perfact Saftwara)
Personal Accountant {(Iinfocom, Softsynch)
Parsonal Finance (Software Dim. Inc.)
Peter Aabbit Reader (Fisher Price)
PFS File lle/llc i Sottware Pub. Corp.)

PFS Graph (Software Pub. Corp.)

PFS Plan (Software Pub. Corp.)

PFS Report (Software Pub. Corp.)
PFS Write {Scftware Pub. Caorp.)
PSAT/SAT Analogies (Edu-ware)
Phantasie |l {S51)

PHM Pegasus (Electranic Arts)
Phonics (Essential Punctuation)
Photar (Sab Software)

Physics: Elemantary Mechanics (Control Data)
Pick—a—dilly—pair {Actioncraft)

Picture Pertect (Mind Play)

Pie Writer (Hayden)

Piece of Cake Math (Springboard})
Finball Construction Set (Electronic Arts)
Pinpoint {Pinpoint Pub., Inc.)

Pitfall Il {Activisian)

Planetiall (Infocom)

Point to Point (Finpoint Pub., Inc.|
Pop'r Spell {Miliken)

FPopeye (ECA)

Power Print (Beagle Brothers)
Powerscnpt (Comprehensive Videao)
Practicalc | & 1| {Practicorp)

President Elect {551}

Print Master (Unison Warld)

Print Shop (Broderbund)

Print Shop Lovers Utility Set (Big Red Users
Group)

Print Shop Companicn (Brederbund)
Print Shop Graphics Library (Broderbund)
Printer Control Program (PROYPAC, Inc.)
Prism Magic (Lotus)

PraDOSs v1.0.1, 1.1.1 {Apple)

ProDOSs 8 (Appla)

Pro-Byter (Beagle Brothers)
Profassional Tour Goll (S5

Program Writer {Sailware Touch)
Pronto DOS (Beagle Brothars)

Proofs & Properties (Micro Power & Light)
PraZap (Micro Sparc)

PSAT Word Aftack Skills (Edu-Ware)
PSAT/SAT Analogies (Edu-Ware)
Puzzles and Posters (MECC)

Pyramid 1.2 {Adams Adventure)
O--Ben (Micro Lab)

Cuark Catalyst (Cuark)

Cluest for Tires {Sierra On-Ling)

Quest, the (Penguin Software)
Questron (551}

Quiak (CBS)

Quick File lle {Apple)

Quicken (Intuit)

Cuotient Quest (MECC)

Racter (Mindscapa)

Rails West (551)

Rainbow Printer (Springboard)

Raster Blaster (BudgeCo)

RDF 1985 (551)

Reach for the Stars (356G

Read & Ahyme (Unicorn)

Reader Rabbit (The Learning Ca.)
Reading and Thinking {Intellectual Scftware)}
Reading Comprehension (Milliken}
Regress (Human Sysiems)
Remember (Designware]

Randezvous (Edu-Ware)

Reparl Card (Sensible Software)
Repart Works (Megahaus)

Rescue Raiders (Sir Tech)

Revenge of Lode Runner [Broderbund)

Reversal (Hayden)

Rhymes and Riddles (Spinnaker)
Ring Quest (Penguin Software)
Roach Hotel {Miceo Lab)

Road Rally LISA (Bantam)

Hobot Battles (United Software)
Robot Odyssey | (The Learning Co.)
Robot Wars (Muze)

Robotron [(Atarisoft)

Robats of Dawn [Epyx)

Rocky's Boots {The Learning Co.)
Rounding (Gameco)

5-C Macro Assembler (5-C Software)
Safari Search (Sunburs! Corp.)
Sammy Lightfoot (Sierra On-Line)
Sands of Mars (Crystalwara)

Sargon Il & [Il {Hayden)

SAT (CBS, Intelligent Tudor, Mindscape)
SAT Word Attack Skills |Edu-ware)
Science (Gameco)

Science Island {Grolier)

Science Toolkit (Broderbund)
Scientific Plotter [l (Imeractive Microware)
Screen Writer |, 11+ (Sierra On-Line)
Sea Speller (Fisher Price)

Seafox (Epyx)

Search and Rescus (HRM)

Secrets of Science Island (Grolier)
Sacrel Kay (Milliken)

Sensible Grammar, Speller {Sensible Software)
Sentence Combining (Milliken)
Serpent's Star, The (Ulrasoft)
Serpenting |Broderbund)

Seven Cities of Gold (Electronic Ans)
Shamus (Synapse Software)
Shape Mechanic (Beagle Brothers)
Sherlock Holmes Adveniure (Baniam Sofiwarg]
Sherwood Fores! (Phoenix Soltwara)
Shiloh (S51)

Shopping Strategies (Gameco)
Shuftleboard (IDSI)

Sider Install Disk (First Class Peripherals)
Sideways | & 11 (Funk)

Silent Service (Micro Prose)

Simon Says (Sunburst Corp.)
Situation Critical (Prism Sottware)
Sky Fox (Electronic Ars)

Skylab (MECC)

Snack Attack (Datamost)

Snake Byte (Sinus Software)
Sneakers {Sinus Software)

Snooper Troopar (Spinnakear)

Social Studies {Gameco)

Soft Graph (Viking Technologies)
Softdisk Magazine (Solidisk)
Softerm Il (Soltranics)

Solo Flight {Micro Prose)

Sorcerer of Sirz (Epyx)

Space Eggs (Sirius Software)

Space Raiders (USA Software)
Space Shuttle {Activision)

Space Subtraction (MECC)

Space Viking (Sublogic)

Special Needs (MECC)

Speed File (Blue Brush Pub.)
Speedscnpt v3.0 (Compute)

Spell Handler {Advanced Logic Systems, Silicon
Valley System)

Spell It {Davidson)

Spellakazam {Designware]

Speller IMECC)

Speligraph (Designware)



Spelicopter (Designware)
Speling/Reading Primer (Edu-Ware)
Spelling Whiz (DLM)

Spellworks (Advanced Logic Systems)
Spider Raid (Insoft)

Sports Preview (Epyx)

Spreadsheet, The | & Il (A.P.P.LE))
Spy Hunter (Bally's First)

Spy vs Spy (First Star Software)

Spy's Demise (Penguin Software)

Spy Blazer (Star Craft, Inc.)

Star Gate (Atarisoft)

Star League Baseball (Activision)

Star Thiel (Cavalier)
Star Trek: The Kobayashi Alternative (Sega)
Star Warrior (Epyx)

Starcross (Infocom)

Starship Commander (Voyager)
Statl Pro (Wadswarth)
States and Capitals (Gameco)
States and Traits {Designware)
Statistics v3.0-3.3 (Edu-Ware)

Stats Plus (Human Systems)

Stellar 7 (Software Entertainmeant)
Stellar invaders (Apple}

Shicky Bear Series (CBS)

Story Machine {Spinnakar)

Strip Poker (A Wark)

Study Guide (MECC)

Siuft & Fetch (MECC)

Subtraction Delenders (Gameco)
Success with Algebra (CBS)

Success with Math (CBS)

Summer Games | & || (Epyx)

Sun Dog (Frozen Legacy)

Sunburst Educational Series {Sunburst Corp.)
Super Bouider Dash (Elecironic Aris)
Super Plot (Edu-Saft) ) - !
Super Macroworks (Beagle Brothers)
Super Taxman Il { Hal Labs }

Super Zaxxon (Datasott)

Supercalc (Visicorp)

Supercalc 3A v1.0 {Sorcium)
Superscnpt (Precision Sottware)
Supertext 1, 40-56-70 & Il (Muse)
Suspect (Infocom)

Swashbuckler (Datamost)

Sweet Talker 1l (S51)

Swoard of Kadush (Penguin Software)
System Manager (Manzanita)

TAC {Avalon Hill)

Take 1. Toolkit {Baudville)

Tales fram the Arabian Nights (Unicarn)
Tangrams Puzzler (Milliken)

Tapper (Balley Midway)

TASC Applesolt © (Microsol)

TASC v. 2.0 (Microsott)

Tax Advantage (Contingntal Softwara)
Tax Preparer {(Howardsoft)

Teacher Utilities {(MECC)

Teachers Helper (CL Kay)

Teacher's Pal, the {Southem Pub. Co.)
Teasers by Tubbs (Sunburst Corp.)
Teddy Bear rels of Fun (DLM)

TEK Term {Fountain Computer)
Telling Time (Gameca)

Tellstar (Scharl Soltware Systems)
Temperature Lab (Creative Technology)
Temple of Apshai (Epyx)

Terrapin Logo {Terrapin}

Test Genaerator (ComPress)

Tast Maker Val.1 (MECC)

Tesimaster (Midwest Software)

Text Games (Infocom)

Text Pro (Cosmi)

The Fitty States [MECC)

The Presidents (MECC)

Theseus and the Minotar (TSR Hobbies)
Think Tank (Living Video Text. Inc.)
Thinkworks (Megahaus)

Three Mile Island (Muse)

Three R's of Compuling (MECC)
Threshold {Swerra On-Ling)

Tic Tac Show (Advanced |deas)
Ticket to Paris (Blue Lion)

Tigers in the Snow (S5}

Time Cards and Paychecks (Gameco)
Time is Money (Turning Point Software)
Time Out File Master {Beagle Brothers)
Time Tunnel (Focus Media)

Time Zone (Online Systems)

Tool Kit {High Technology Software)
Torpedo Fire (S50}

Tournament Bridge (Broderbund)
Tournament Goll {Avalon Hilly

Town Builder (Weekly Reader)
Toyshop (Broderbund)

Tracer Sanction, The {Activision)
Track & Field |Atarisoft)

Track Attack (Broderbund)

Tranquility Base (Poachirea)
Transylvania {Penguin Software)
Trapezoid (Designware|

Treasure Hunter (Grolier)

T O (Softsynch)

Trialsize Toalboex (Roger Wagner)
Trigonometry (Intelligent Tudor)
Triple Dump (Beaglke Brothers)

Trivia Fever (Professional Software Inc. |
Trivia Machine (MECC)

Trivia, Trivia {Main Straet Pub.)
Troop Master (Monarch)

Tubeway Il {Datamest)

Turtle Tracks (Scholastic)

Twerps (Sierra On-Ling)

Type (Broderbund)

Type Face (Beagle Brothers)

Type ta Leam (Sunburst Corp. )
Typing Tutor Il 111 {Microsoft)

5. Constitution Tutor (Micro Learn)
Liitima |, 1, 10, IV {Sierra On-Ling)
Ultra Plan (Videx)

Ulysses (Sierra On-Ling)

Linder Fire (Avalon Hill, 551
UInderstanding Food Labels (Leamning Seed Co)
Lip'n'Dawn (Baily Midway)

Update Magazine (Apple}

LIS Atlas Action (DLM)}

LSAAF (S5I)

Usable Pascal (Willy & Sons)

Uility City (Beagle Brathers}

Werex (Verbation)

Wersa Ledger Il (Computronics)
Versalorm (Applied Software Tech)
Video Gallery {Southwestern Pub, Co.)
Video Toolbox (Roger Wagner)
Video Vegas (Baudville)

Wisible Computer [Software Mastars)
Visicale (Visicorp)

Vizidex (Visicorp)

Visifile (Visicorp)

Wisiplot (Visicarp)

Wisiterm (Visicom)

Wisitrend {Visicorp)

Vocabulary Builder 1. I {Program Design Inc.)
Vartax {Datamast)

Vayage of the Mimi (Bank Strest)

War & Peace (Bright Ideas. Inc.)

War in Russia (SS1)

Warp Factor (S50}

Wavy Mavy (Sirius Software)

Wayoul (Sirius Software)

Webster Spelling Checker (Simon/Schuster)
Webster's Numbers |Edu-ware)

Weslt Calc, File, Graph, Word (Waest)
Where in the USA is Carmen 5. D. {Broderbund)
Where in the World s Carmen 5. D. (Broder-
bund)

Whaole Brain Speeling {Sublogic)

Wil Writer (Molo Press)

Winter Games (Epyx}

Wish Bringer (Infocom)

Wizard and the Prince (Sierra On-Line)
Wizard of OZ (Windham Classics)

Wizard of Words (Advanced Ideas, MECC)
Wizard's Toolbox (Roger Wagner)
Wizardry, Wizardry Il (Sir Tech)

Wanderful World of Paws (Microtype)

Word Attack (Davidson)

Ward Challenge (Hayden)

Ward Find (MECC)

Word Handler | & Il (Advanced Logic Systems)
Word Invasion (SLM)

Waord Juggler 2.7 (Quark)

Word Machine (Milliken)

Word Match Test (Hi Tech)

Word Munchers (MECC)

Word Perlect (S51)

Word Processor (Milliken, Spinnaker)

Word Puzzles (Friend/Lek) ~

Word Radar (DLM)

Word Scrambler [Avant Garda)

Word Spinner (The Learning Co.|

Word Star v3.33 (Micro Pro)

Word Wizards (MECC)

Wordtift [Milliken)

Words Package (Micro Learningwara)
WORK at Home [Designware)

Word Wizards (MECC)

Work Force || {Care Concepls)

Works, The (First Star)

World's Greatest Baseball Game {Epyx)
World's Greatest Football Game (Epyx)
Write Away (Midwest Software)

Write Chaice (Roger Wadner)

Wirite Start (MECC)

Write-on Word Processor (Main Street Pub.)
Writer Rabbit (The Learning Co.)

Writer's Assistant (Inerlearmn) =

Writing 1 v1.1 (Edu-ware)

Writing 2 v1.1 {Edu-ware}

Writing 3 v1.1 (Edu-ware)

Writing 4 v1.1 (Edu-ware| .
Writing 5 v1.1 {Edu-ware|

Writing Adventure (DLM)

Xyphus (Penguin Softwara)

Your Income Tax (Simon & Schuster)
Zardox (Action Ressarch)

Zargs (Insoft)

Zaxxon (Datazof)

ZBasic v3.0 (Zedcor)

Zoom Graphics (Phoenix Soltwara)

Zork |11, 11, {Infacom)

912104 - 16

EVTCL 1988 PRINTED IN HONG KONG



