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NORTH STAR
ADVANTAGE

One of the first companies to
play an important part in the
microcomputer revolution
was North Star. The Horizon,
amachine intended for both
business and scientific use,
was its first model. This

is still on the market, but the
Advantage is a more up-to-
date computer.

The Advantage is an im-
pressive machine, its
business-graphics capabilities
being particularly notable. In
order that the best use may be
made of the graphics hard-
ware, North Star has
developed not only its own
version of the CP/M opera-
ting system but an operating
system of its own creation,
G-DOS. Both of these sys-
tems work with the Advan-
tage’s Graphics Basic. The

graphics resolution is
moderate — 640 x 240 —but
adequate for business.

Another feature of the
Advantage is the provision
for additional I/O controller
cards. These are plugged in
via six internal slots.

In two ways the Advantage
goes against current trends.
First, unlike some of the
latest 16-bit machines, it does
not have color. Secondly, the
screen, keyboard, disks and
electronics are housed ina
single unit, whereas the
“three-box’ system is in-
creasingly popular with other
manufacturers. This con-
figuration prevents adjust-
ment of the screen and
keyboard in relation to each
other, but it does increase the
machine’s portability.

North Star has promised a
hardware math processor
board which will speed up
math-based operations.

TECHNICAL
SPECIFICATION

HARDWARE

CPU Z80; optional plug-in math
processor promised

RAM 64 k, with additional 20k
for display

ROM2k

Display 24 lines x 80 characters,
640 % 240 graphics

Keyboard 87 keys, including
cursor control, numeric pad and
15 programmable keys

Disks T'win 5} in floppy, capa-
city 360 k per disk ; optional hard
disk, capacity 5 megabytes, to
replace one floppy

I/O Optional plug-in RS232
serial and parallel ports

SOFTWARE

Operating system CP/M with
graphics extension, G-DOS
(North Star’s own system for
graphics)

Languages North Star Graphics
Basic (for use with G-DOS);
optional Basic, Fortran and
Cobol for CP/M, plus others
from independent suppliers
Applications Business graphics
package ; optional word process-
ing, mailing list, database,
accounting

USE
Business

PRICE
Approx. £2000

OLIVETTI M20
IS | S |

Olivetti, among the world’s
largest office equipment sup-
pliers, entered the micro-
computer market in 1982
with the M20.

Olivetti’s choice of chip for
the CPU is surprising. The
Zilog Z8001 is a powerful
16-bit chip which performs
particularly well inmathe-
matical work, but no standard
operating system has been
created for it. Therefore
Olivetti wrote its own : PCOS.
Being a big enough company

to provide a wide range of
suitable software, Olivetti
has avoided the problem of
many manufacturers who
choose an uncommon opera-
ting system for their
machines: a shortage of soft-
ware. In addition to Olivetti’s
own software, packages are
available for the M20 from
other manufacturers,

Three machines comprise
the M20 range, the basic
model having 128k of RAM
and a single floppy disk drive.
An optional colour graphics
system is available for all
these models.

TECHNICAL
SPECIFICATION

HARDWARE

CPU Z8001

RAM 160 k, expandable to 244 k
ROM 2 k, expandable to8 k
Display I6 lines x 64 characters
or 25 lines x 80 characters; 512 x
256 or 480 x 256 graphics;
optional color display giving 8
colors

Keyboard 72 keys, including
numeric pad

I/O RS8232 serial, Centronics
parallel; optional twin RS232
and single IEEE-488

Disks T'win 51 in floppy disks,
capacity 320 k per disk

SOFTWARE

Operating system PCOS
(Professional Computer
Operating System) Olivetti’s
own

Languages Basic
Applications Word processing,
spreadsheet, communications,
general business packages plus
specialized ones for lawyers,
independent schools, surveyors,
builders, electricians, scientists,
engineers, and statisticians

USE
Business and scientific

PRICE
Approx. £2500
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ORIC-I
EERSAT T )

Like the Sinclair ZX Spec-
trum and several recently
launched machines, Tan-
gerine Computers’ Oric-1 is
aimed at the budget end
(under £200) of the micro
market. Like the Sinclair
machine, the Oric-1 comes in
two versions— 16 k and 48 k.
The keyboard is well
designed, with keys that are a
cross between typewriter
keys and the rubber keys of
the Spectrum. Use of each
key is accompanied by a
“bleep”, but this facility can
be switched off. The angle of
the keys makes for easy use.
The Oric-1’s display is
similar to the format used by
Prestel, Ceefax, and Oracle.
Eight colors, including black
and white, are available,
and you can display them in
either the foreground or
background mode. The

TECHNICAL
SPECIFICATION

HARDWARE

CPU 6502

RAM 16 k (48 k model also
available)

ROM 16 k, containing Monitor
and Basic interpreter

Display 28 lines x 40 characters,
eight foreground and back-
ground colors, 200 x 240
graphics; Teletext-compatible
display, output to domestic TV
Keyboard 57 keys, including
cursor control

Cassette 2400 or 300 baud

I/O Centronics parallel printer

high-resolution graphics
capability is 200 lines x 240
cells. A sound synthesizer, to
add effects to games, is also
incorporated. It is best to
output the sound through
your hi-fi rather than through
the internal speaker.

I/O facilities are good: the
Centronics parallel printer
port allows you to use
printers ranging from simple
to sophisticated, while all the
system signals are available
through the expansion port,
so that you can add whatever
peripherals you want, A
modem, to allow connection
to Prestel, is planned.

By comparison with the
Spectrum, the Oric-1 is
poorly provided for in terms
of software, and as the
machines’ Basics are different
Spectrum software will not
run on the Oric-1. However,
existing software —mostly
games —is already being
translated into Oric Basic.

port, system expansion port for
additional interfaces; modem to
allow connection to Prestel
planned

SOFTWARE

Operating system Monitor in
ROM

Language Basic

Applications Games and home

software available from indepen-

dent suppliers

USE
Home

PRICE
Approx. £110/£140 (16 k/48 k)

SHARP PC-1500
e a3 |

The PC-1500 has the
appearance, at first sight, of
an overgrown calrulator with
far too many keys. It can, of
course, be used as a calculator,
but it is a true computer,
programmed in Basic. This
use of Basic as a program-
ming language gives the
machine much greater versa-
tility than any calculator,
even including the program-
mable models.

The PC-1500 uses special
chips that consume much
less power than normal
chips. These CMOS (Com-
plementary Metal Oxide
Silicon) chips allow the
machine to run for 50 hours
on its minute batteries,
according to Sharp’s figures.
There is a drawback, how-

TECHNICAL
SPECIFICATION

HARDWARE

CPU 8-bit CMOS

RAM 2 6 k, expandable with
plug-in modules to either4 or 8k
ROM 16 k, containing Basic
interpreter

Display Single-line liquid
crystal, 26 characters; 7 < 156
dots graphics

Keyboard 65 keys, including
numeric pad and 6 program-
mable keys

ever, in that the CMOS
chips do not perform as
rapidly as others, so that the
PC-1500 is a rather slow
machine in operation.

The model is very compact
and the design is good. In
particular, the display is very
clear and is large enough to
show graphics. Six user-
definable function keys are
situated below the display
and the whole keyboard
comprises 65 keys, including
a numeric pad.

A four-color plotter is
available as a useful add-on.
This produces a wide variety
of graphics symbols and text
in a range of sizes. Four very
small ball-point pens are set
in a barrel similar to that of a
revolver. Under program
control the barrel rotates to
allow selection of the different
colors to be made.

I/O Twin cassette interfaces for
program/data storage; optional
four-color plotter

SOFTWARE
Language Basic interpreter in
ROM

USE )
Scientific, engineering,
business

PRICE
Approx. £170
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SHARP MZ-700
| oA L TS |

Sharp was among the first
Japanese companies to make
inroads into the UK market,
enjoying moderate success
with its MZ-80K and its
update the MZ-80A. The
company has not been
strong in business machines
in this market, but the MZ.-
700, which is available in
several versions, could pro-
vide a breakthrough.

The basic computer offers
eight colors, high-quality
graphics and an optional
four-color printer/plotter
for both text and graphics is
available. As with the
printer/plotter, the optional
cassette recorder fits into a
space behind the keyboard.

T'he machine’s S-Basic is
provided on tape, as with its
predecessors. Loading each

TECHNICAL
SPECIFICATION

HARDWARE

CPU Z80

RAM 64 k user RAM, 4 k video
RAM

ROM 4 k machine code monitor,
4 k character generation
Display 25 lines » 80 char-
acters; eight colors

Keyboard 69 keys including
cursor control and five program-
mable-function keys (10 with
Shift)

Cassette 1200 baud, optional
built-in cassette deck

time the machine is used is
tedious but the tape system
means that other languages,
including Forth and Pascal,
can easily be employed.
Machine-code programs can
also be loaded from tape.

The MZ-700 range lacks
the built-in monitor of the
earlier Sharp machines and
so is more compact. The key-
board is typewriter-style,
with 69 keys, including cur-
sor control and five program-
mable-function keys. The
latter, when used with Shift,
boost the total to ten.

The MZ-700 is the first
Sharp home micro to have
color graphics, the pre-
defined graphics characters
being very good. The basic
format is 25 lines < 40 char-
acters, but 50 lines % 80 char-
acters is possible by using
quarter blocks.

I/O Cassette, TV, video, joy-
stick ports, Sharp expansion
connector

SOFTWARE

Operating system Machine-
code monitor in ROM
Languages S-Basic on tape;
optional assembler, Forth, and
Pascal also on tape
Applications Games

USE

Home, small business

PRICE
Approx. £250

SIRIUS 1
] v S e e |

This machine was the first of
the new generation of 16-bit
micros to arrive in the UK.
Imported into this country by
ACT, it is virtually the same
machine as that which goes
by the name of the Victor
9000 in the USA. The Sirius 1
was designed and manufac-
tured by Chuck Peddle, the
creator of the original
Commodore PET.

When the Sirius first
appeared, its price — similar to
that of the many less power-
ful machines — caused a
storm. For the price you
might have paid for a64 k, 8-
bit system, the Sirius offered
a 16-bit processor (the 8088)
and 128 k of RAM, expand-

able t0 896 k.

Other benefits of the
Sirius include a good key-
board, with 95 keys including
numeric pad, cursor and
editing controls, an 800 < 400
graphics display, and very
capacitous 5} in disk drives,
giving 600 k per disk.

The display’s high quality
makes it very effective for
word processing. All the
programmable function keys
can be set up to perform
word-processing operations,
and you can program certain
other keys to produce at a
single keystroke words and
phrases that you use fre-
quently. Both of these facili-
ties derive from the fact that
vou can reconfigure the whole
keyboard under software
control.

TECHNICAL
SPECIFICATION

CPU 8088 (16-bit)

RAM 128 k, expandable to

89 k

Display 25 lines % 80 characters,
switchable to 50 lines % 132
characters ; 800 < 400 dots
graphics display

Keyboard 95 keys, including
numeric pad, cursor and editing
controls, brightness and

contrast controls, seven pro-
grammable keys

Disks T'win 5} in single-sided,
capacity 600 k per disk ; optional
double-sided drives, capacity
1200 k per disk; optional 5 and 10
megabyte hard disks

I/O Twin RS232 ports, Cen-
tronics parallel printer port,

IEEE-488 port; internal expan-
sion bus for plug-in cards

SOFTWARE

Operating system CP/M-86
and MS-DOS; optional
CP/M-80 (with plug-in Z80
card), UCSD p-System
Languages Basic (interpreted
and compiled), Pascal, C, Forth,
Fortran

Applications Pulsar range of
business software from ACT;
word processing, spreadsheet,
communicartions, graphics;
business packages also available

USE

Business

PRICE
Approx. £2200
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SORD/CGL M5
| e e e |

One of the first true home
computers from Japan, the
M5, which is available direct
from Sord or through the UK
distributors Computer
Games Limited (CGL), is
deceptively capable beneath
its downmarket exterior. T'he
3k RAM seems, at first in-
spection, poor value for
money, but further examina-
tion reveals that a separate

16 k RAM block is used for
display. This means that the
sophisticated graphics cap-
abilities of the M5 do not
consume precious program
space.

The keyboard has rubber
calculator-style keys which
register a confirmatory click
on the monitor. The 55-key
layout includes keys that give
each of the main Basic com-

TECHNICAL
SPECIFICATION

HARDWARE

CPU Z80

RAM 3k user RAM (expand-
able to 7 k with Basic-G cart-
ridge), 16 k video RAM

ROM 8k, expandable to 16 k
Display With optional Basic-G
24 lines « 32 or 40 characters, 40
lines ~ 64 characters pixel
graphics, 32 sprites. 16 colors
Keyboard 55 keys including
cursor control

I/O Cassette, Centronics
printer, games controllers, TV
and monitor interfaces

mands at a single stroke, al-
though the keyword function
can be turned off and the
commands typed in full if
preferred.

An unusual feature of the
MS5 is that it does not have
Basic contained internally in
ROM. Integer-only Basic-1 is
provided by a plug-in ROM
cartridge. Similarly, to use
the machine’s impressive
graphics or floating-point
Basics, vou have to insert
Basic-G or Basic-F cart-
ridges.

User-definable groups of
graphics characters known as
“‘sprites™ are an interesting
feature of the Basic-G ROM.
These function in 31 planes,
so that complicated games
can be invented. Used in con-
junction with the machine’s
powerful sound synthesizer,
this capability makes the M5
a very good games machine.

SOFTWARE

Operating system Contained
in ROM cartridges
Languages Basic-1 (Integer

Basic), optional Basic-G and
Basic-F, all in ROM cartridges
Applications Games

USE
Home

PRICE
Approx. £150

SORD M23

The M23 possesses surprising
power for its size: its RAM
capacity is 128 k. Although it
cannot be considered a true
portable, the machine is very
compact.

Sord has taken an uncon-
ventional step in producing
its own software. At the heart
of its range is PIPS (Pan
Information Processing
System), which is a combina-
tion of operating system,
general-purpose business
package, and spreadsheet.

TECHNICAL
SPECIFICATION

HARDWARE

CPUZ80

RAM 128 k

ROM 4k

Display 24 lines » 40 or 80
characters; optional liquid
crystal display giving 8 lines x 80
characters; optional graphics
board giving 640 < 200 resolu-
tion; optional color display
Keyboard 92 keys, including
numeric keypad, cursor control,
and 7 programmable keys
Disks Optional twin 5} in
floppy, capacity 330 k per disk;
optional 8 in disks also available

The system has great power,
meeting a wide range of busi-
ness requirements, and
information can be entered,
stored, manipulated, and
displayed in many different
ways. Other business pack-
ages are also available from
Sord, including word pro-
cessing software.

Additional facilities in-
clude a color graphics
system, various types of disk,
and an 8-line, 80-column
liquid crystal display that is
plugged into the M23 so that
the machine can be used
away from base.

I/O Twin RS232 serial ports,
Centronics paraliel printer port;
optional IEEE-488 parallel port

SOFTWARE

Operating system Sord’s own
Languages Optional Basic,
Fortran, Pascal, assembler
Applications PIPS business
package, word processing, data
entry (all available as plug-in
ROM cartridges)

USE
Business

PRICE
Approx. £1950
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TEXAS INSTRUMENTS
CCH40

TT’s CC-40 or, to give it its
full title, Compact Computer
40 is a hand-held, battery-
operated machine intended
for the professional user.
Apart from its portability,
the greatest attraction of the
model is the plug-in applica-
tions software produced by
T1. At the moment, eight
solid-state plug-in cartridges
are available. Fourteen addi-
tional software packages are
available on Waftertape
digital tape which is intended

to be used with a special drive.

The TT software is cur-

TECHNICAL
SPECIFICATION

HARDWARE

CPU 9995

RAM 6 k, expandable to 18 k
ROM 34 k

Display 31 characters dot
matrix (5 x 8); 18 indicators, of
which 6 are programmable ;
adjustable contrast
Keyboard 65 keys, including
numeric keypad

I/O Hex-bus peripheral inter-

rently of interest to business
and technical users only, but
the range of applications is
expected to expand, with T1
encapsulating other manu-
facturers’ software in ROM.
The CC-40), like two other
popular portables, the Epson
HX-20 and Radio Shack’s
TRS-80 Model 100, has a

built-in liquid crystal display.

It is of a reasonable size for
the professional user.

When you use a Hex-bus
peripheral interface with this
machine it is possible to take
advantage of the inexpensive
peripherals which are pro-
duced for use with Texas
Instruments’ 99/2.

face required for various IO
functions; solid-state plug-in
cartridges

SOFTWARE
Operating system TI's own
Languages Extended T1 Basic

USE
Personal portable computing

PRICE
Approx. £170

TEXAS INSTRUMENTS
99/4A
| ECE e | s e ST |

Texas Instruments is among
the world’s largest manufac-
turers of electronic compo-
nents. The company claims to
have invented the component
at the heart of the micro-
computer revolution: the
silicon chip. That TT should
add home computers to its
product list— calculators,
educational aids, and scien-
tific instruments had already
established the name — was
inevitable.

The TT99/4A is a well-
designed and versatile
machine. It is the only home
computer with a 16-bit
microprocessor in the CPU.
However, since this chip is of
TT’s creation it is not com-

patible with software from
other manufacturers. TT has
tackled the problem by pro-
ducing its own extensive
range of software, including
the usual range of games and
home packages. The com-
pany also produces a variety
of hardware add-ons, among
them a speech synthesizer.
(Speech synthesis is a field
in which TT is heavily
involved, with a huge research
department dedicated to its
advancement.)

The 99/4A comes with
Basic as standard, although
an optional module is avail-
able that extends the Basic
interpreter’s power sub-
stantially. This adds a wide
range of additional commands
to the machine’s facilities,
including powerful graphics
capabilities.

TECHNICAL
SPECIFICATION

HARDWARE

CPU 9900 (TT’s own)

RAM 16 k, expandable to 48 k
ROM 26 k, including operating
system, graphics language and
Basic

Display 24 lines x 32 characters,
192 > 256 graphics (16 fore-
ground and background colors)
Keyboard 48 keys

Cassette Two cassette ports

Disks Optional, up to three 5} in
floppy drives, capacity 92 k per

disk

I/O 44-pin connector for T1
peripheral modules; optional

I/O card giving twin RS232 and
single Centronics printer parts

SOFTWARE

Operating system TI’s own
Languages T1 Basic in ROM ;
optional extended Basic, Pascal,
Logo, assembler

Applications Good range of
games and home software, plus
some scientific/engineering and
program development packages

USE
Home

PRICE
Approx. £100
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GLOSSARY

A

Access The process of
retrieving data from a disk
file or memory location.

Acoustic coupler A de-
vice used in conjunction
with a telephone handset
that allows computers to
communicate. The com-
puter usually connects to
the coupler through an
RS 232nterface. The
coupler converts digital
signals to audio tones and
vice versa.

Ada A high-level program-
ming language used mostly
by the US Department of
Defense but likely to gain
wider acceptance.

ADC Analog-to-digital
conversion.

Address The number
(usually hexadecimal) of a
specific memory location.

Al See Artificial intelli-
gence.

Algol Algorithmic
Oriented Language, a high-
level programming lan-
guage used mainly in
scientific work.

Algorithm A description
of the method used to solve
a particular problem.
Rather than write a solu-
tion in one specific pro-
gramming language, it is
considered more useful to
produce it as an algorithm,
which programmers can

then convert into code
using whichever language
is most suitable.

Alphanumeric A term
used to describe all the
letters of the alphabet,
numbers and, sometimes,
punctuation marks as well.

ALU Arithmetic and Logic
Unit. The part of the CPU
that carries out all the
computing functions.

AND A software or hard-
ware logic function that
produces a logic ““1” if both
inputs are “1”’, otherwise a
“0” results.

ANSI Stands for American
National Standards Insti-
tute. This organization has
been trying to standardize
the Basic language. Al-
though its draft standard
has been available for some
time, it has not been
generally accepted by
manufacturers.

APL Stands for A Pro-
gramming Language. Itisa
powerful general-purpose
language developed by
IBM and used mostly on
mainframes and mini-
computers. Instead of using
English-like commands,
APL relies heavily on
special symbols that ordi-
nary keyboards, monitors,
and printers cannot handle.

Applications software
This is a piece of software
that performs some real-
world job, as opposed to
systems software, which is
concerned with internal

computer functions. A
word processor or an ac-
counts system are examples
of applications software.

Architecture A term used
to describe the internal
structure of a computer’s
hardware as it is seen by the
software.

Artificial intelligence A
branch of computer science
concerned with the de-
velopment of highly ad-
vanced software. A practi-
cal development of Al is
the expert system, which
uses a defined set of rules to
access a “bank” of informa-
tion in order to suggest
solutions to problems.

ASCH Acronym for
American Standard Code
for Information Inter-
change. This is a standard
binary code for represent-
ing letters, numbers, punc-
tuation marks, and other
symbols, plus a few extra
codes for control purposes.
Computers use ASCII to
store information in
memory and on floppy disk,
and to send it to other com-
puters and to peripherals.

Assembler A piece of
software that translates
assembler language pro-
grams into the binary
instructions the computer
“understands”.

Assembler language A
low-level progranmming lan-
guage in which mnemonics
are used to represent the
computer’s binary instruc-
tions. Programs are written

using a text editor or word
processor and are converted
into binary by an assembler.
Assembler language pro-
gramming can be very time
consuming but it allows you
to perform programming
“tricks” impossible with
higher-level languages.

Asynchronous com-
munication A method of
transmitting information
in which the interval of
time elapsing between
characters being trans-
mitted can vary at random.
For greater speed, synchro-
nous communication is
used between large com-
puters.

Audit trail A record, usu-
ally printed out or held on
floppy or hard disk, which
allows you to trace the con-
nection between what you
input and what the com-
puter outputs. In micros, it
is most often used in ac-
counts systems to provide
ameans of double checking
the results.

Auto dialer A feature pro-
vided on some modems that
will automatically dial a
specific number, either one
preprogrammed into it or
one sent in ASCII form by
the computer.

Background task A task
with a low order of priority,
which will be carried out
only when the computer
has nothing with a higher
priority to occupy it. This
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is a feature of a multi-task-
ing operating system.

Backing up The process
of making a security copy of
everything you keep on
disk. Reliable though most
modern micros are, they
are still prone to failure
from time to time. Probably
the weakest part of the sys-
tem is the floppy disk : disk
drive mechanisms wear out
and develop faults and the
disks themselves, unless
very carefully treated, can
easily be damaged. You
should, therefore,as a
matter of routine, make a
back-up copy and keep this
in a separate place. How
often you make back-ups of
your data depends on how
much work you can afford
to lose should something go
wrong.

Basic The most widely
used programmung language.
Basic was originally de-
signed as an easy-to-learn
language that would allow
beginners to obtain results
with the minimum of effort.
The name itself stands for
Beginner’s All-purpose
Symbolic Instruction
Code. A Basic interpreter is
available on virtually every
make of microcomputer
and the language can be
used for a wide range of ap-
plications, although it is
rather slow for some jobs
unless a Basic compiler is
used. The major problem
with Basic is that its fea-
tures vary (sometimes con-
siderably) from computer
to computer. This can
make it difficult touse a
program written for one
machine on another,
different machine.

Batch processing A sys-
tem of data processing in
which small pieces of in-
formation are recorded on
magnetic tape until a suffi-

Glossary

ciently large batch exists to
be loaded into the computer
and processed together.
This is a more efficient
method of utilizing the

time of large computers.
Batch processing is not
used to any significant ex-
tent with microcomputers.

Baudot code A simple
alphanumeric code used in
telex machines and tele-
printers and comprised of
five bits per character. Itis
also known as the Murray
code in some countries.

Baud rate The speed at
which information is trans-
mitted through a serial I/O
interface. Generally, the
baud rate divided by ten
gives the number of char-
acters per second. 300 baud,
for example, is approxi-
mately 30 charactersa
second.

BCD See Binary coded
decimal.

Benchmark One or more
programs designed to test
certain characteristics of a
computer or CPU, usually
resulting in a series of tim-
ings so that machines can
be compared and some
measure of their power or
efficiency obtained.

Bidirectional printing
Most modern dot matrix
and daisywheel printers are
designed so that a line of
text can be printed out
when the print head is
traveling in either direc-
tion. Having printed a line
moving from left to right,
the machine moves to the
next line and prints it from
right to left. This saves
time as there is no need to
wait while the print head
travels back to the start of
the line.

Binary A method of

representing numbers
using 2 as a base instead of
the more familiar 10 (deci-
mal) system. This is essen-
tial for computers as in-
formation can be repre-
sented either by the pre-
sence or absence of an
electrical current.

Binary coded decimal A
method of storing numbers
within a computer. Each
byteis regarded as two
four-bit groups or nibbles
and, in turn, each group is
used to store one decimal
digit in binary. Although
this takes more memory
space and makes arith-
metic operations slower, it
gives very accurate results.

Bit Contraction of binary
digsz. A bit is the basic unit
of computer information.
Usually eight bits are re-
quired to form the codes
representing any-character,
number, punctuation mark
or symbol found on a com-
puter keyboard. Eight bits
are called a byte.

Bit-slice processor A
CPU made of several chips,
each of which s, in effect, a
vertical slice through an
ALU. Usually bit-slice
processor chips are four
bits wide and can be linked
in parallel to form a pro-
cessor 8, 16, 32, or 64 bits
wide. Theresultisa very
fast processor, but bit-slice
machines are much more
difficult and expensive to
build than those based on
single-chip CPUs. Bit-
slice technology is used in
minicomputers and main-
Sframes.,

Boolean algebra A
branch of mathematics
dealing with logical state-
ments and propositions
that form the basis of the
logic used in computer
software and hardware.

Booting See Bootstrap-
ping.

Bootstrapping The pro-
cess of running automatic-
ally some software when
the computer is first
switched on. Usually, this
is achieved by using a small
amount of software in
ROM, which, at power on,
performs certain basic
initialization functions and
then causes the operating
system to be loaded into
memory from disk. Control
is then handed over to the
operating system and the
ROM is switched out.

Branch A point ina pro-
gram where the sequence of
operations is altered, usu-
ally as a result of a decision.

Bubble memory A mass-
storage device capable of
retaining its data even
when the power is switched
off. When they first ap-
peared, bubble memories
were hailed as floppy disk
replacements, but although
some computers do use
them, they are generally
too expensive compared to
disks.

Buffer An area of memory
reserved for holding data
temporarily. Most com-
puters have, for example, a
a keyboard buffer —as you
type in a command, each
letter is simply placed in
the buffer. The computer
then checks each character
to see if you have typed the
RETURN key to indicate
that the command is com-
plete. Only when you type
RETURN does the com-
puter fetch the command
from the buffer and take
whatever action is appro-
priate. Certain hardware
circuits are also called
buffers — their most com-
meon use is to boost signals
that are too weak to drive
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the number of chips to
which they are being dis-
tributed, or to form the
interface between two
different parts of systems or
complete systems.

Bug A malfunction of some
kind, either in the com-
puter’s hardware or soft-
ware. Traditionally, the
term is attributed to com-
puting pioneer Grace
Hopper who, on investigat-
ing a fault on an early com-
puter, traced its cause toa
moth trapped between two
relay contacts.

Byte A grouping of eight
bits. Because, generally
speaking, there is nota lot
you can do with a single
bit, they are grouped into
units capable of represent-
ing more useful quantities.
The basic unit in micro-
computing is the byte.
Many low-cost micros use
8-bit processors, which
handle information and in-
structions a byte ata time;
more powerful micros have
16-bit processors which
work in units of two bytes
atatime.

C

C A programming lan-
guage that combines the
versatility of assembler lan-
guage with the speed of
writing and ease of use of a
high-level language such as
Pascal. Originally devel-
oped by Bell Laboratories
in the USA for use with the
Unix operating system, C is
now gaining in popularity
in the micro world and C
compitlers are available for
many micros.

CAL Stands for Computer-
Aided Learning.

Cambridge ring A
method of connecting up
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computers and peripherals
to form a local area network.

Centronics interface
Centronics is a company
that manufactured dot
matrix printers. As the
micro industry began,
Centronics had the market
for small, low-cost printers
virtually to itself and thus
the parallel I/O method
used on Centronics printers
became (and remains) the
industry standard.

Character generator A
circuit that turns ASCII
codes into the dot matrix
matrix patterns required to
generate the appropriate
character on a monttor
screen.

Chip Colloquial name for
an integrated circuit, in
which large numbers of
transistors, diodes, and
other components are
built up on a single piece of
silicon,

Clock An electronic circuit
that generates a series of
precise pulses, used by the
rest of the computer to syn-
chronize operations. Not to
be confused with a clock/
calendar chip, which keeps
track of the time and date.

CMOS Stands for Com-
plementary Metal Oxide
Silicon, a special form of
chip construction that re-
sults in a component using
very little power but operat-
ing rather slower than the
other types of chip tech-
nology inuse. CMOS is
normally used in calcula-
tors, watches, and pocket
computers.

Cobol Stands for Common
Business Orientated Lan-
guage. A high-level pro-
granuming language de-
signed for and used in com-
mercial or business appli-

cations. It was originally
designed for mainframes
but is now appearing on
micros, too, to allow the
micro user to take advan-
tage of the massive amount
of Cobol software available.

CompactdiskA4.7 in
plastic disk on which
digitized sound has been
recorded and which can be
read with a special laser-
based playing unit. Al-
though still in its infancy,
the technology has much
potential as amethod for
distributing computer
software.

Compatibility The
ability to use a peripheral or
piece of software on several
different machines. In
hardware terms, this means
a common, standardized
interface such as the
Centronics interface. For
software, it is vital : any
commercially produced
package needs to be able to
run on as many different
computers as possible. The
CP|M family of operating
systems achieves thistoa

a high degree, while high-
level languages are another
method of transferring
software. With some lan-
guages, such as Basic, com-
patibility hardly exists.

Compiler A piece of soft-
ware that converts a pro-
gram written in a high-
level language into the
binary code that computers
can understand. A program
developed with a compiler
will nearly always work
more quickly than one that
requires an interpreter, but
will not necessarily be
either as quick or as short
as an assembler language

program.

CP/M The most widely
available microcomputer
operating system. Developed

inthe USA, CP/M gained
rapid acceptance as a sen-
sible and reasonably easy
way to ensure that pro-
grams written on one make
of computer would work
properly on another. It pro-
vides a standard ““con-
nection” between the soft-
ware and hardware. Several
versions of CP/M are now
available: CP/M-80 for 8-
bit machines, CP/M-86 for
16-bit micros, MP/M (a
multi-user version), and
CP/NET, a network ver-
sion. CP/M can be justifi-
ably criticized as rather
crude and not very user
Jriendly,but it is easy to use
once you are used to it.

CPU Stands for Central
Processing Unit, the
“brains” of a computer
where all the actual com-
puting takes place. Ina
microcomputer, this is con-
tained on a single compo-
nent called amicroprocessor,
while on larger computers
it comprises anything from
several printed circuit
boards to a closet-sized
cabinet crammed with
boards.

CRT Stands for Cathode
Ray Tube and, strictly
speaking, refers to the tele-
vision-like display found on
modern computers. Itis,
however, frequently used
to refer to the display plus
keyboard which, in some
machines, are housed to-
gether in a separate unit.

Cursor The small symbol,
line, or character that indi-
cates the point on the
screen at which the next
character to typed will

appear.

Daisywheel printer A
high-quality printer which,
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instead of using type bars
as found in conventional
typewriters, has a small
plastic or metal wheel con-
taining the characters on
spokes. The wheel is ro-
tated by an electric motor
until the appropriate char-
acter is uppermost and then
an electromagnetic ham-
mer knocks it against an
inked ribbon. A low-cost
daisywheel printer prints
about 8 characters per
second ; better-quality
machines can print at be-
tween 45 and 60 characters
persecond.

Data Anything stored in or
produced by a computer
which is not a program.
Data processing is simply
the carrying out of some
sort of operation (sorting,
collating, calculating, for
example)ondataina
computer.

Database A store of data
or information arranged in
an ordered way to allow it to
be retrieved easily. The
storage of and rapid search-
ing and sorting through
massive amounts of in-
formation in a database is
one of the applications for
which computers are
ideally suited.

Debugging The process of
searching for and eliminat-
ing the faults on a piece of
software or hardware.
Sometimes, in the micro
world, this is carried out by
the manufacturer; often, it
is the customer that ends up
doing it.

Dial-up system A com-
puter system that the
public can access. Very
popular in the USA and
becoming more so in
Europe, the service is
sometimes free, sometimes
for a charge. Customers use
their own computers and a
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modem or acoustic coupler.
Facilities provided vary
from simple “bulletin
board” message handling
to sophisticated databases
on many different subjects.

Digitizing tablet An
alternative name fora
graphics tablet.

Directory Anareaona
disk reserved for informa-
tion describing the files —
programs and data— that
are held on the disk and
where each is on the disk.
The former information is
usually available to the user
in response to a command
suchas CATALOGor
DIR, while the latter is
used by the computer itself
to find information stored
on the disk.

Disk drive The mechan-
ism that holds and rotates a
disk, either floppy or hard,
on which computer pro-
grams and data are stored
for later retrieval.

Documentation The
manuals that accompany a
new computer or piece of
software, telling you how to
use it.

Dot matrix printer A
low-cost, faster alternative
to the daisywheel printer.
Characters are printed by
firing a series of needles at
the ribbon and paper to
form the appropriate pat-
tern of dots. The quality of
the resulting print is not as
good as that produced by a
daisywheel printer, but
some dot matrix printers
are capable of high-quality
output and can print up to
speeds of several hundred
characters per second.

Down Slang term indicat-
ing that a computer is not
working because of some
sort of fault.

EAROM Stands for Elec-
trically Alterable ROM. A
type of ROM which not
only holds its contents
when the power is switched
off, but also allows the con-
tents to be changed as
though they were in RAM
after special control signals
have been sent to it.
EAROMs are not univers-
ally used instead of RAMs
because they are more ex-
pensive, work far more
slowly, and require awk-
ward voltage levels.

Econet A low-cost,
British-made network sys-
tem using the Cambridge
ring principle.

Editor A piece of software
that allows you to type text
into a computer, store it,
and print it out again. Gen-
erally, editors are not nearly
as sophisticated or as easy
to use as word processors.
Editors tend to be used by
programmers who do not
have access to a word pro-
cessor for writing programs
that will be compiled or
assembled.

Electrostatic printer A
type of dot matrix printer
that “burns” away a thin
aluminum coating over a
black backing to form dots.
Although cheap to make,
electrostatic printers do not
produce particularly high-
quality output and the
special paper required is
expensive.

Emulator A hardware de-
vice or special piece of soft-
ware designed to imitate
some other device or soft-
ware. One example is a
CPU emulator, which
allows programs to be
written in the machine
language of one CPU to be

used on amachine with a
different, incompatible
CPU.

EPROM Stands for
Erasable Programmable
ROM. This is a type of
PROM whose contents can
be erased by exposure to
strong ultraviolet light. It
can then be reprogrammed
using a special program-
ming device.

Ethernet A type of net-
work system that allows
audio and video informa-
tion to be carried as well as
computer data. Although
currently rather expensive,
the Ethernet hardware is
dropping in price and the
system is expected to
become widely used.

Expert system Software
that uses the principles of
artificial intelligence to
solve problems by ques-
tioning the user for infor-
mation and arrivingata
possible answer by match-
ing this information with
data held in its “knowledge

bank”.

Field A category of in-
formation held inside the
computer. Information in,
say, a database must be
organized in a particular
structure to allow the com-
puter to sort through it.
Eachrecord is, in turn,
divided into fields. An
electronic address book,
for example, would have
one entry per record and
each record might be sub-
divided into several fields —
one for the person’s name,
one or more for the address,
and one for the telephone
number.

File Generally used to
describe a collection of data
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stored on a disk or cassette.
Some files will be pro-
grams that the computer
can use, while others will be
information such as data-
bases or text produced by
word processing.

Firmware One or more
programs permanently
fixed in a memory chip and
thus forming part of the
computer system. Gener-
ally, firmware is used to
hold monttors and, in home
computers, games and
other software in inter-
changeable ROM packs.

Flip-flop A logic circuit
that can be made to switch
to and hold either a binary 1
or0; RAM cells are,
basically, flip-flops.

Floppy disk A storage
medium for data and pro-
grams. Because the contents
of a computer’s memory
vanish when the power is
switched off, it is necessary
to have a permanent way of
storing information.
Floppy disks are the most
popular way of achieving
this on business computers,
and increasingly soon
home machines, too. The
disk consists of a thin
plastic base material

coated with a magnetic
oxide similar to that used in
audio cassettes, but of far
higher quality. The disk is
housed permanently in a
protective envelope with
holes in it to allow a read|/
write head in the disk drive
to come into contact with
the disk’s surface. As the
disk is rotated in the drive,
the head can be moved
across its surface under
computer control, to allow
the computer to access in-
formation stored anywhere
on its surface.

Flowchart The visual
representation, with
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special symbols, of the
logic of a program or
algorithm.

Formatting The record-
ing of special information
onadisk by a computer to
identify the tracks and sec-
tors on the disk surface.
Most makes of computer
seern to have their own
particular format, making
it difficult to use a disk for-
matted for one make of
machine in a computer of
another make.

Forth A powerful, inter-
active, high-level program-
ming language that allows
the user to extend the set of
available command words
by defining new ones in
terms of existing words.

Fortran A high-level pro-
granmming language similar
in many ways to Basic. As
its name (FORmula
TRAN:S;lator) suggests, its
main use is in scientific and
engineering applications.
Like Cobol, it was devel-
oped —and remains, mostly
—amainframe computer
language, although Fortran
compilers are available on
micros, allowing access to
the wide range of software
written in this language.

G-H

Gate A logiccircuitina
computer.

Graphics The appearance
of pictures or diagrams on
the screen as opposed to
letters and numbers. Most
home computers and many
business machines now
offer graphics, either as
standard or as an optional
extra. As well as producing
increasingly detailed dis-
plays for games, graphics
are gaining widespread use
in business computing as a

way of presenting informa-
tion in a more easily
assimilable form. The use
of color adds an extra infor-
mation channel to graphics
displays, and you can ex-
pect to see more business
machines offering color
graphics as standard.

Graphics tablet A peri-
pheral input device. You
draw on a special surface
with a stylus and as you do
s0 your drawing appears on
the computer’s screen and
can be saved on disk or
printed out on a graphics
printer or plotter.

Handshaking An inter-
change of special signals be-
tween a computer and a
peripheral such as a printer.
The printer, for example,
might send out a signal to
indicate that it is ready to
receive characters from the
computer ; the computer
might then send a signal
signifying that a character
is coming. When the
printer receives the charac-
ter, it prints it and sends
out the “ready”’ signal
again, and so on.

Hard copy The output
(perhaps text or a program
listing) printed out by the
computer on to paper.

Hard disk A magnetic
disk for holding programs
and data in much the same
way as a floppy disk. Al-
though hard disks are ex-
pensive to buy, they hold
far more than afloppy disk
and work more quickly.
The most popular type for
microcomputers is the
winchester disk.

Hardware The physical
components of the com-
puter system.

Hexadecimal A number-
ing system using the base of

16, as opposed to our nor-
mal decimal system that
uses base 10 and binary
that uses base 2. Hexa-
decimal is mainly used as a
convenient way to repre-
sent binary quantities. As
its base is 16, itneeds an
extra five symbols to repre-
sent the decimal quantities
10-15, and this is done with
the letters A-F.

High-level language A
programming language in
which commands are as
near as possible to English
words and in which details
of the computer’s hardware
need not concern the pro-

grammer.

'K
IEEE-488 An interface
standard mainly used to
connect laboratory instru-
ments and other scientific
equipment to computers,
either for control purposes

or to allow the computer to
collect data.

Information technology
The merging of computing
and communications and
high-speed digital com-
munications links carrying
data as well as digitized
sound and video.

Ink jet printer A printer
in which tiny drops of ink
are fired at the paper to
build up characters dot by
dot. The advantages are
speed, quietness, and an
output that looks much
superior to that of a dot
matrix printer but slightly
inferior to that of a daisy-
wheel printer.

Interactive Generally,
this term refers to the
facility for the user to input
information on demand
from the computer and for
the computer to respond
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immediately to requests or
commands from the user,
as opposed to batch pro-
cesstng.

Interface The connection
between two systems. As
far as the computer is con-
cerned, this means a

variety of electrical, physi-
cal, and software standards
which enable various types
of equipment to be con-
nected together. Thus, a
computer with a Centronics
interface can be used with
any printer equipped with a
Centronics interface. Other
commonly found inter-
facesare the RS232and the
IEEE-488.

Interpreter A piece of
software that translates a
program written in a high-
level programming language
into the binary instructions
the computer understands.
Unlike a compiler, though,
an interpreter does this
while the program is being
used. An interpreted pro-
gram is therefore much
slower than a compiled one
or one written in assembler
language, but is much more
easily altered and corrected
during the development
stage. Basic is one of the
most popular interpreted
languages and Basic inter-
preters are found on nearly
every microcomputer.

I/O Stands for input/
output. I/O ports are pro-
vided on most computers to
allow them to communicate
with other devices. Gener-
ally, these are built to one
or more of the popular
interface standards.

Joystick An add-on device
popular with home com-
puter hobbyists. It allows
you to, say, move an object
about on the screen by
moving a lever or knob in-
stead of typing codes or in-
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structions at the keyboard.
Also widely used (in amore
sophisticated form) for
computer-aided design.

Kbyte Short for kilobyte —
1024 bytes of data or pro-
gram. Also commonly
abbreviated tok.

Keyboard The principal
way to communicate with
the computer. A computer
keyboard is much the same
as a typewriter keyboard,
with the addition of a few
extrakeys. These extra
keys, sometimes, include
ones that can be set up by
the user to perform whole
strings of instructions at a
single keystroke. These
are called “programmable
function keys”’.

Keyword A specially
marked word in a database
record or file that can be
searched for by the com-
puter or which the com-
puter can use to sort the
information into some
order.

Kilobaud A measure of
the speed at which serial
data is transmitted, mean-
ing 1000 baud.

L

LCD Stands for Liquid
Crystal Display, the sort
used in most digital watches
and generally reckoned to
be the technology of the
future for television and
monitor screens.

LED Stands for Light
Emitting Diode, usually
found as an indicator lamp
on a computer, especially
on disk drives to show when
adrive is in use.

Light pen A special stylus
that can be interfaced with
a computer and pressed

against the screen to select
an item from a menu or to
“draw’’ on the screen.

Lisp A high-level language
used in artificial intelligence
research. Stands for LISt
Processing.

Local areanetwork A
network system that links
computers within the same
room, building, or site, as
opposed to networks that
use telephone cables or
satellites.

Loop A programming
term for a section of a pro-
gram that is executed re-
peatedly. If the program is
properly written, the num-
ber of iterations will be
controlled in some way. A
program that contains an
“infinite loop” is one that
will never finish executing
until the machine is physic-
ally switched off.

Machine code A computer
language consisting of a
series of binary codes,
usually produced by an
assembler or compiler. As its
name implies, machine
code is the language under-
stood directly by the
computer.

Machine language See
Machine code.

Mainframe A large,
powerful computer capable
of performing many tasks
simultaneously and of ser-
vicing many users simul-
taneously.

Megabyte A million bytes.

Memory One of the major
components of a computer
system. Memory is where
the computer holds its pro-
grams and the data those

programs require. Users
are mostly concerned with
the high-speed random
access memory (RAM),
which forms part of the
main system. This, how-
ever, loses its contents
when the power is switched
off, so more permanent
types of memory are also
provided— ROM. Any
information in ROM is
stored permanently.

Memory map A diagram
of a computer’s memory
system, showing which
parts are used for specific
purposes. Some areas, for
example, might be reserved
for the operating system
while other parts will be
reserved for the user’s
programs.

Menu A main selection of
possible tasks presented to
the user on the screen while
a program is running. The
user selects from the menu,
usually, by typing the num-
ber corresponding to the
action or operation

desired.

Micro chip An integrated
circuit. Consists of a piece
of silicon on which an elec-
tronic circuit has been con-
structed. Also known col-
loquially as a silicon chip.
A microprocessor is one type
of silicon chip.

Micro code The control
instructions built into the
CPU which interpret the
binary machine code in-

structions into signals for

controlling various parts of
the CPU.

Microcomputer A small
computer based around a
microprocessor chip. The
term microcomputer is
synonymous with “per-
sonal computer’’, meaning
acomputer whose resources
are available to one user
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only. Personal computers
range from the very basic to
systems of microcomputers
able to service many users.

Microelectronics The
branch of electronics con-
cerned with making and
using integrated circuits.

Micro floppy A new type
of floppy disk measuring
either 3 or 3} in across in-
stead of the more normal 5%
or8in.

Microprocessor A com-
puter’s central processing
unit (CPU) squeezed on to
a single component instead
of being divided into
several components Or even
several boards of compo-
nents. A microprocessor
forms the basis of a micro-
computer system.

Minicomputer A com-
puter that is not big enough
to be called a mainframe but
is too big and powerful to be
amicrocomputer. Mini-
computers are becoming
more and more powerful

so that the distinction be-
tween a large minicom-
puter and a small main-
frame is becoming
increasingly blurred.

Mnemonic In computer
terms, a way of expressing
an assembler language in-
struction so that it is easy to
remember and use.

Modem A device that
allows computers to com-
municate through the nor-
mal telephone system.
Digital signals are con-
verted into audio tones
suitable for transmission
along telephone lines to
another modem, which re-
converts them into digital
signals that can be under-
stood by the computer at
the receiving end. Modems
are wired directly into the
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phone system, unlike
acoustic couplers. Usually,
however, special permis-
sion is required before a
modem can be installed.

Monitor A word with two
widely different meanings.
In one sense, it is a type of
cathode ray tube (CRT) or
visual display unit (VDU)
on which the computer dis-
plays text and graphics. In
the other sense, it is a piece
of software in machine code
that performs simple in-
structions such as accepting
characters typed in at the
keyboard and displaying
them on the screen. In-
creasingly, monitors are
placed in firmware and do
nothing but load the
operating system from disk
and then hand over control
of the system to that.

Motherboard The board
into which additional
boards containing extra
memory or I/O mterfaces
can be plugged. The S100
system is one in which the
motherboard contains 100
connections for each
socket.

Mouse A small box,
mounted on rollers, and
connected to the computer
by acable. As the user
moves the mouse around on
aflat surface such as adesk
top, a pointer on the screen
moves accordingly. Itis
possible to select an opera-
tion by moving the pointer
(via the mouse) to a picture
or text line describing the
operation and then pressing
a button on the mouse to
inform the computer that
this is the selected opera-
tion.

MS-DOS A 16-bit operat-
tng system marketed by
Microsoft Inc., for use on

microcomputers with the
8086 or 8088 processors. It

is the operating system
chosen by IBM for its
Personal Computer and its
main rival is the 16-bit ver-
sions of CP/M - CP/M-86.

MTBF Technical abbrevi-
ation of ““mean time be-
tween failures”. Itisa
measure of the reliability of
a piece of equipment and it
is usually expressed in
hours.

Multi-tasking The pro-
cess of carrying out more
than one operation simult-
aneously.

Multi-user A system in
which a sophisticated
operating systemallows
several users to share the
same computer. In order to
perform this task, the CPU
spends a little time working
for one user, and then

some time for the next user,
and soon. To the users, the
result should appear as if
they each had a CPU of
their own. Itis atechnique
inherited from the world of
big computers but really
does not work too well on
microcomputers, where the
microprocessor often cannot
cope with the load.

NAND A logic operation
that works in precisely the

opposite way to the logic
operation AND.

Network A method of con-
necting several computers
together to allow them to
exchange data and to share
costly peripherals such as
printers and hard disks.
Currently two types of net-
works are in contention for
supremacy in the micro
world — Ethernet and the
Cambridge ring. While
neither has yet gained abso-
lute recognition, other

manufacturers keep intro-
ducing new systems,
causing a considerable
degree of confusion within
the industry.

NTSC The color television
standard used in America
and some other countries.
It stands for National
Television System Com-
mittee (although tele-
vision engineers know it as
“Never Twice the Same
Color™).

Octal A numbering system
to base eight.

OEM Stands for Original
Equipment Manufacturer.
Something of a misnomer
really, as OEM is usually a
company that buys ready
built computer modules—
sometimes entire com-
puters — from other manu-
facturers, puts its own
labels on them, and mar-
kets them under its own
name.

Off-line A piece of equip-
ment that is not ready to
receive data from or trans-
mit data to a computer,
either because it is switched
off or because it is somehow
otherwise disconnected.

On-line The opposite of
off-line. ‘

Opcode An assembler
language instruction.

Operating system A pro-
gram that contains a set of
small standardized pro-
grams that a programmer
can use to carry out various
operations such as storing
data on disk and retrieving
it. The most popular
operating system is CP/M.
A computer can do nothing
without a program —a list of
instructions to tell it what
to do. This includes the
basic things such as ac-
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cepting a character typed in
at the keyboard and dis-
playing it on the screen.
Some computers contain a
monitor to perform these
functions but inamore
complex machine, especi-
ally one containing disk
drives, a correspondingly
more complex program is
required.

Optical disk A clear,
plastic disk containing an
aluminum inner core on
which binary data has been
engraved and which is read
by a low-powered laser
beam. This is the techno-
logy used in compact and
video disks.

Optical fiber A thread of
highly transparent glass
which is pulsed very rapidly
to carry a stream of binary
signals. As well as carrying
a high volume of data,
optical fibers are immune
to the electrical interfer-
ence that can plague con-
ventional cables. Itis
rapidly becoming the stan-
dard way for computers to
communicate.

P-Q

PAL Stands for Phase
Alternation Line and is the
color television system used
in most European and
many other countries.

Parallel I/O A system of
communicating between a
computer and peripheral by
sending data a byreat a time
along eight wires, with one
or more wires for the ground
and one for handshaking
signals.

Parallel processing
Carrying out two or more
tasks simultaneously by
having more than one CPU
built into the system and
devoting one to each task.
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Pascal A high-level pro-
gramming language widely
used in microcomputers
but by nomeans as popular
as Basic. Itis a compiled
language, which makes it
slightly more awkward to
use but, unlike Basic, it
stays more or less the same
regardless of which com-
puter itis used on. This
makes the process of trans-
ferring programs from one
computer to another very
easy.

PCB Stands for Printed
Circuit Board, and it is the
base on which most com-
puter circuits are con-
structed. It consists of a
plastic or plexiglass board
coated in copper, which, in
turn, is coated with a
photosensitive material.
The connecting lines be-
tween the components are
photographically projected
on to the coating, which
hardens wherever light
falls on it. Dipping the
board in acid then removes
all the copper covered by
unhardened coating,
leaving the pattern of con-
necting lines.

PEEK An instruction in
Basic and some other pro-
granmming languages, which
allows the user to obtain
the contents of a specific
memory location.

Peripherals Extra pieces
of equipment that do not
form part of the main com-
puter system. These items
include devices such as
printers, modems, and
acoustic couplers.

Plotter Peripheral output
device that allows the pro-

duction of graphics such as
graphs, charts, or technical
drawings on paper.

POKE The opposite of
PEEK.POKE allows you

to place a value directly into
a specific memory location.

Port In computer terms, a
circuit that forms an inter-
face between the system
and a peripheral to allow
I/O operations to take
place.

Printed circuit board
See PCB.

Printer A device for pro-
ducing hard copy from a
computer. Printers come in
two general types — dot
matrix and daisywheel.

Printwheel The element
in a daisywheel printer that
contains the raised type for
producing characters.

Processor The central
part of a computer that
performs most of the actual
computing functions. Also
known as the CPU.

Program A list of in-
structions that tell the com-
puter whattodoand in
what order to do it. There
are two main types of pro-
grams — systems programs
(such as monitor and operat-
ing systems) which are
concerned with organizing
the internal workings of the
computer system, and
applications programs that
perform some useful task
for the user (such as
accounts or word process-
ing). Systems programs are
usually written in a low-
level programming lan-
guage such as assembler lan-
guage, while applications
programs, which may need
to be altered more fre-
quently, are usually written
in a more user friendly high-
level language.

Programming lan-
guage Computers can only
understand programs in
binary notation. Unfor-

tunately, it is particularly
difficult to understand, let
alone think in, binary, so
programs are instead
written in a near-English
(usually) notation. This is
then translated into binary
patterns by a special pro-
gram called a compiler or an
interpreter. Programming
languages such as assembler,
because they are very close
to the machine code of the
computer, are referred to as
low-level languages, while
others such as Basic, which
are fairly close to English,
are referred to as high-level
languages.

PROM A type of ROM
chip, the contents of which
can be defined by the user
but which cannot be
erased and reprogrammed
in the same way as an
EPROM.

p-System A microcom-
puter operating system that
is rapidly gaining in
popularity although it is
doubtful whether it will
ever gain as widespread
acceptance as CP/M. One
of its principal advantages
is that programs written
for it will work on a very
wide variety of machines,
whereas CP/M programs
will only work on machines
that contain certain types of
CPUs.

QWERTY The name
given to the normal type-
writer layout for keyboards,
named after the first five
letters on the top row of the
alpha section. Although
designed originally to slow
down typing (because early
mechanical typewriters
simply could not keep up
with typists), the
QWERTY layout has be-
come so standarized that it
is unlikely to be replaced
foralong time.
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RAM Stands for Random
Access Memory. Rathera
misnomer as there is noth-
ing random about the way
itisused. This is where the
computer keeps the pro-
grams it is currently using
and where any information
required for or produced by
the program is stored until
the computer either needs
it (in the case of input) or is
instructed tomove itelse-
where (in the case of out-
put), to a printer, for ex-
ample. The advantage of
having as much RAM as
possible is that larger pro-
grams and more data can be
kept there, where it is more
quickly accessible than it
would be if it was kept on
disk. However, RAM loses
its contents when the
power is switched off, so
disks or cassette tapes are
still necessary.

Read/writehead The
component in a disk drive
that turns electrical pulses
into magnetic ones to
record data on to a disk. It
also performs the exact
opposite function to read
data from a disk.

Register A memory loca-
tion within a computer’s
CPU inwhich data can be
held while the computer is
operating on it. Keeping
frequently used data
within the CPU’s registers
allows the CPU to work
much faster than if it had to
move the data continually
to and from locations in the
system’s main memory.

Resolution A measure of
the quality of a graphics
device (screen, printer, or
plotter), usually in the form
of the number of horizontal
and vertical dots making up
the image. The finer the

Glossary

resolution (the higher the
number of dots), the better
the quality of the resulting
image.

ROM A type of memory
component in which the
contents are permanently
fixed, usually during the
manufacturing stage. Some
types of ROM, though,
notably PROMs and
EPROMSs, can be pro-
grammed after they have
been manufactured. The
main use for ROMs is to
hold programs such
monitors in firmware.

RS232 A standard method
of interfacing a peripheral to
a computer, in which data
is sent serially, one bit at a
time. Alsoknown as 124,
The speed at which the
datais transferred is
known as the baud rate and
—usually —this must be
preset at each end of the
link before successful
transfer can take place.

S

$100 A system —not now
much used - of construct-
ing a microcomputer
around a motherboard con-
taining interconnected
sockets, each with 100 con-
nections. Each element of
the system— CPU, memory,
IO interfaces, for example
—resides on a separate
board. Although rather
more expensive than the
now normal method of put-
ting everything on one
PCB, the system does
allow great flexibility and
expansion potential.

Screen The normal
method by which the com-
puter communicates with
its user. Most home com-
puters use a domestic tele-
vision for this purpose,
while business machines

usually use a monitor, cap-
able of a higher quality
display than a television.

Scroll The movement of a
display on a screen, usually
upward or downward.
Scrolling is most fre-
quently encountered in
word processing, to allow the
user to read through a docu-
ment a screenful at a time.

Sector The surfaceofa
floppy disk is divided
electronically into a num-
ber of concentric tracks,
each of which is in turn
divided into a number of
sectors. Each sector usually
holds either 128,256, or
512 bytes. This system al-
lows a computer to find any
piece of information on a
disk by moving the read|/
write head to the appropri-
ate track and reading the
sector containing the in-
formation.

Serial I/O A method for
transmitting information to
and from a computer one
bit at a time, unlike parallel
I{O in which information is
transmitted a byze atatime,
The main serial IO stan-
dard is the RS232 interface.

Smalltalk A very advan-
ced operating system de-
veloped by the Xerox
Corporation and designed
to make computer use

as easy as possible for the
layperson. It presents pos-
sible choices of operation in
the form of pictures or
“icons” on the screen. The
user selects one by moving
apointer with the aid of a
mouse to the appropriate
position and then presses a
button on top of the mouse
to inform the computer of
the choice.

Software An alternative
name for computer

programs.

Source code The name
for a computer program
written with a text editor or
word processor, before it has
been compiled.

Speech synthesis The use
of a computer-controlled
peripheral that produces
something sounding almost
like human speech. Al-
though some speech syn-
thesizers can produce quite
intelligible speech, they
usually have rather a
limited vocabulary. Others,
with larger vocabularies,
use a different method to
produce the speech and
tend to have amuch lower-
quality output.

Speech recognition The
ability of a computer to
recognize spoken com-
mands. Just as computers
can be made to synthesize
speech (of sorts), so they
can accept instructions and
data in spoken form
through a speech recogni-
tion peripheral. Like

speech synthests, though, it
is a complex process which
is still in its infancy and

has not, as yet, produced a
computer capable of under-
standing more than a few
words.

Spooler A peripheral
device or piece of software
that allows a computer to
produce kard copyona
printer while doing some-
thing else.

String A group of char-
acters representing a word
or sentence, held in a com-
puter’s memory. In Basic,a
string variable —one to
which alphanumeric text
can be stored —is denoted
by a $ sign after the vari-
able’s name.

Stringy floppy A small
cartridge containing a con-
tinuous tape loop, which
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provides the computer with
arandom access capability
similar to, but still slower
than, a floppy disk at a price
comparable to that of a
cassette.

Synchronous communi-
cations A method of
exchanging data at very
high speeds between com-
puters, involving careful
timing and special control
codes. Used mostly with
mainframe and minicom-
puters.

¢
SyntaXk error A mistyped
command or instruction
(PRIMT instead of
PRINT, for example) re-
sulting in the computer
failing to understand what
youmean. A syntax error
message will come up on
the screen when this hap-
pens (the exact form varies
from computer to com-
puter) and you will see it
quite often when you are
learning to program.

Systems analysis The
process of deciding
whether, say, an office
could benefit from com-
puterization and, if so, in
what ways.

Terminal The keyboard
and screen, or sometimes a
printer with a built-in
keyboard, at which the user
sits and works with the
computer.

Thermal printer A type
of dot matrix printer that
uses special, heat-sensitive
paper and forms characters
by applying heated dots to
the paper’s surface. Al-
though they are fairly fast
and very quiet, thermal
printers have never be-
come popular because of
the cost of the paper.

Glossary

Touch-sensitive screen
A special type of screen
covered in a fine wire mesh
that is connected to the
computer through an inzer-
face. Rather than select an
operation by typing a
number or by movinga
pointer with a mouse, the
user simply touches the
part of the screen where the
description of the desired
operation is displayed. The
computer senses where the
screen has been touched
and, because it knows what
is displayed at that location,
initiates the selected choice.

Truth table A chart, AND
for example, showing the
results from all possible
input combinations of a
logic operation.

U

UART Stands for Univer-
sal Asynchronous Receiver/
Transmitter. A device

that converts parallel data
into serial form for trans-
mission along a serial
interface, and vice versa.

ULSI Stands for Ultra
Large-Scale Integration,
and refers to the latest
breed of silicon chips con-
taining the equivalent of
100,000 or more compo-
nents on one chip.

Unix A minicomputer
operating system that is now
available for some micro-
computers. Although it has
some useful features, it was
originally designed to make
life easier for programmers
and is scarcely the friendli-
est operating system for
commercial work.

Upward compatible
Term used to describe
software, such as an operat-
ing system or some types of
hardware, to which extra

facilities have been added.
As an example, the new
version of an operating
system might be upward
compatible with the old
version, meaning that pro-
grams which work with the
old version will still work
with the new one, but that
programs written for the
new version will not work
with the old one.

User friendly A piece of
jargon to denote a computer
or a piece of software that

is easy to use by somebody
who has no background in
computer sciences. As low-
cost computing power —in
the form of microcom-
puters —becomes increas-
ingly available to non-
specialist users, user
friendliness is becoming
increasingly important.

V24 Toall intents and
purposes, this is synony-
mous with RS232.

VDU Stands for Visual
Display Unitand is an
alternative term for CRT.

Video disk A high-quality
video playback system.
Video disks allow you to
store massive amounts of
information such as data or
software very densely and
very cheaply, making them
— potentially — an attractive
alternative to hard disks.
As an example, some
videotex services could
store their entire database
on three or four LP-sized
video disks.

VLSI Stands for Very
Large-Scale Integration
and is a lowlier version of
ULSI.VLSI refers to
chips with the equivalent of
over 10,000 components
on them.

Winchester disks A par-
ticular type of hard disk in
which the actual disks, to-
gether with their read/
write heads, are housed ina
sealed chamber. The result
is a compact unit that can
be integrated with a micro-
computer and which can
hold large amounts of in-
formation — typically five or
ten million bytes. The dis-
advantage is that you can-
not remove the disks and
this makes it difficult to
keep back-up or security
copies of the information
stored on them. Often,
winchesters are sold with
special tape back-up units
on to which the information
can be safely dumped in
case something goes wrong
with the disk unit.

Word processing The use
of a computer, together
with special software, to
store and manipulate text.
This allows an author to
make easy alterations, pro-
duce perfect copies, or to
combine, for example, a
standard letter with a list of
names and addresses to
produce apparently per-
sonalized letters.

/4

Z.80 The name of one of the
most popular 8-bit micro-
processor chipsusedas a
base for microcomputers.
Made by an American
company called Zilog Inc.,
it forms the heart of most of
today’s CP/M-80
machines.
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A

Abacus 24-5
Accumulator 123-4
Acoustic coupler 92-3
Adder 59
Address
bus 62, 64, 68, 74, 75
decoding circuitry 64
AFC36
Al see Artitficial
intelligence
Aiken, Howard 30
Algol 68131
Algorithms 102-4, 107-8
Al-Khwarizmi 25

Alternative registers 123-4

ALU 54, 68
Analog
computer 29
-to-digital converter 96
Analytical engine 28
AND

in C programming
gate 56-9, 62-3
language 128
logic function 54-5
Animation 122
ANSI Basic 116
Apple
company profile 164
Silentype printer 91
11136, 141
Ile 20-1,35
Applications software
database management
138
spreadsheets 140
word processing 142
Applications program 100
Arithmetic and logic unit
(ALU) 54,68
Arithmometer 26
Arrays
in Basic 110-13
inC129
Artificial intelligence (AI)
23,120, 131, 146-7
ASCII
and C 128

code 64, 77, 80
table 52-3
Assembler programming
123-6
Assembly 34-6
Atari
company profile 178
games 119
Audio cassettes 82
Averages 104, 109-10

Babbage, Charles 26-9
Baldwin, Frank 26
Bardeen, John 32
Basic
arrays 110-13
assembler programming
126
dialects 46, 105
familiarization 37
graphics 122
interpreted by ROM 20
interpreter 100, 122
limitations 98, 100
logic errors 118
loops 110-13
problems 48
programming 105-16
program storage 100
syntax errors 117
Baud 80, 82
BCPC128
BDOS 135-6
BINAC31
Binary system 50-2
Bit 50-2
Bit mapping 78
Bitstik 94
Boole, George 31
Bootstrap
CP/M system 135
loader 64
ROM 63
Brattain, Walter 32
BREAK 40
Bubble memory 87
Buffer
as amplifier 61, 64

memory address 124, 126
in printer 81

Bulletin board 93
Burroughs, William S. 26
Bus

address 62, 64, 74
control 64

data 64, 74
Hewlett-Packard
General Purpose
Interface 81
network 17, 68

Bush, Vannevar 29
Business computers

affordability 11
automation 155, 158-9
capacity expansion 154-5
choosing 162-3
database management
system 138-9

data storage 82, 155-8
disk-based system 63-4
industrial uses 83, 158-9
languages 129, 131, 132
multi-user 17, 158
network 17, 155-8
printers88-91

software 101
spreadsheet 140-1
system 15

word processing 142-4
See also 164-92 passim

Byte 50-2, 59, 124

C

C99,128-30

CALL 124
Cardbox 138

Carry bit 55

Carry flag 123-4
Carry-in and -out 59
Cartridges

function 83
loading programs 42
storage 16

Cassettes (and cassette
players)

Commodore system 36,
40-1

connecting to computer
34-6
Epson HX-2013
for home computer 14
interfacing 40-1
loading programs 41
program storage 16, 82-3
stringy floppy 82-2
subroutine storage 45
tape counter 40
Cathode Ray Tube (CRT)
see Monitor
CDOS operating system
136
Central processing unit see
CPU
Centronics 64, 81
Chatterbox 96
Chess 120
Chips
design 70, 72
disk controller 64
EPROM 75
flip-flops 60-2
in home computer 18-20
and keyboard control 64
logic 19
logic gate 56-7
manufacture 70-3
and micro revolution 11
video controller 122
See also CPU, Intel,
Motorola, Zilog
Choosing a computer
162-3, 164-92 passim
CHR$39
Cobol 99, 129
Color
changing 38
commands 38
graphics 78, 121-2
and memory 78
plotters 92
system 121
tuning 36
Colossus tube computer 31
Commodore
cassette player 36, 40-1
company profile 172
Compact disk 152-3
Compiling 100
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Comptometer 26
Compuserve 149
Computer
applications 22
documentation 101
games 119
inside 18
keyboards 76
logic 31, 54
magazines 42
problems 48
screens 39
setting up 34
system schematic 63
typical business system
15
typical home system 14
Computer design
chips 70
miniaturization 11, 32,
154
Computer history 24-32
Computer language see
Languages
Computer logic see Logic
Computersystems
explanation 14-17
interface 16
Concurrent CP/M-86 136
CONTROL 76
Control bus 64, 68
Control Data Institute 160
Copies
with CP/M 135
- digital disk 153
floppy disk 87
* hard copies 88-91, 92,
" 94-5
tape back-up for hard
disk 86
tape programs 83
using two-disk drive 15
CP/M operating system
assembler programming
124-6
for business micros 98
CP/M Plus 136
CP/M-80136
CP/M-86136
CP/NET 136
and CPU 136
disk directory 84
family 136
function 134-7
memory 135
programming 100, 135
software portability 123
CPU
8-bit 15

Index

16-bit 15
address bus 75
bit mapping 78
and CP/M 136
definition 14-15
function 66-9
home computer 18-20
memory system 61, 64,
74-5
multi-user 17
registers 64
schematic 68
Crashing 43, 47-8
Cromemco
disk operating system
see CDOS
Cursor control keys 77
Customer mailing 138-9,

162

DAD 150, 153
Daisywheel printer
Diablo 630 91
function 88-90
in system 15, 16
Data
and ALU 54
bus 64, 68, 74
entering 37
error 48
storage 54-7, 82-7
See also Applications
software, Cartridges,
Cassettes, Disks,
Floppy disk, Storage
peripherals
Database management
systems 23, 138-9
Data statements 110-11
dBASE I1 139
Debugging 43,117-18
DELETE 37
Diablo 630 printer 91
Dialects see Basic
Difference engine 27-8
Differential analyzer 29
Digital audio disk 150, 153

- Digital computers

Babbage 29
Colossus 31
IBM 30
Zuse 30
Digital Research 128, 134
See also CP|M
Digital tapes 82
Digital-to-analog

converter 96

DIR 84

Disk drive
advantage over
cartridge/cassettes 42
function 84-5
twin drive 15

Disks
audio 152-3
compact 152-3
digital audio 150, 153
directory 84, 87
floppy see Floppy disk
format 84
hard see Hard disk
intelligent controller 64
and spreadsheet 141
video 150-3
winchester 87

Display see Monitor

Dot matrix printer
Epson MX-8091
function 88-9
graphics capability 95
insystem 13, 15

E-G

8-bit operating systems
134-6, 154
Eckert, J. Presper 31
Edison, Thomas 152-3
Editing keys 77
EDSAC31
Educational applications
132-3,159-60
END 107
ENIAC31
ENTER 38, 77
EPROM 70, 75
Epson
HX-2013
MX-80 printer 91
QX-1021
ESCAPE 40, 76
Ethernet 158
Expert systems 146-7
Faults
debugging 43,117-18
finder 47-8
logic error 117-18
syntax error 117-18
tuning 36
Felt, Dorr E. 26
Filing systems 45-6
FILL 116
Flags register 123-4
Flip-flops 60-2

Floating point 128
Floppy disk
capacity 87
in computer system
15-16
construction 42-3, 84-5
storing subroutines 45
wear 87
See also Disk drive
Formatting 84, 135, 142
Forth 38, 99, 130-1
Fortran 127
Full adder circuit 59
Games
development of 119-20
paddle 16, 20
and TV set 148
GOSUB 45,113,117
GOTO117-18
Grant, George Barnard 26
Graphics
applications 23
bit-mapped 79, 122
color 78
conversion 116
familiarization 38
image formation 79
joystick 94
memory 122
peripherals 94-5
plotter 16

Handshaking 81
Hard disk 16, 86-7
Hardware
assessing needs 162-3
cassettes/cartridges 82-3
chips 70-3
CPU 66-9
disks 84-7
exotica 92-6
input/output 76-81
memory 74-5
printers 88-91
word processing 144
See also individual
entries for above
Hardware and software
specifications 164-92
Hewlett-Packard
General Purpose Inter-
face Bus 81
postfix notation 131
Hexadecimal system
converting opcodes into
126
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explained 50-1

Home computers
choosing 162-3
components 18-19
games 23, 119-20, 148
graphics 121
hardware facilities 105
information banks
148-9, 152
system 14
and television 149-50
and video 150-2
See also 164-92 passim

I}

BM

company profile 168
Harvard Mark 130
origins 29-30
Personal Computer
®Oo)10,21
winchester disk (3030) 87
70031-2

1130130
IEEE-488

function 12

and parallel interface 81
IF... THEN 108
Information banks 148-9,
152
Initializing 84
INPUT 107-8
Input/output see I/O
INSERT 37
Intel

8080134, 137

8086 69

8088 69, 137
Intelligent controller
chips 63, 64
Interfaces

Apple Ile 20-1

cassette 40-1

Centronics 64, 81

IEEE-488 12

monitor 12

parallel 81

printer 80

RS23212, 64, 80-1

serial 80-1

storage system 34

within computer 16
Interpreter 100
Inverter 62
I/0
and C129
connections 21

I

Index

definitions 14, 16

functions 14, 76, 78, 134

handshaking 81

memory-mapped

system 80

parallel 81

ports 64, 80

serial 78

setting up 35

systems 76-81

See also Keyboard,

Monitor
Jacquard, Joseph 29
Joystick 16,94
Jupiter Ace 38

K

Kbytes 52

Kelvin, Lord 29

Keyboards
Apple IIe 20
data input 16, 76-7
Epson HX-2013
familiarization 37
IBMPC10
Maltron 77
numeric keypad 77
Osborne 112
programmable function
keys 76-7
QWERTY 76-7
Sinclair ZX81 78
Sinclair Spectrum 19,
37,78
single keystroke 37
touch sensitive 37, 77
word processing 144
See also 164-92 passim

L

Languages
Algol 131
and algorithms 104
assembler language 123
Basic See separate entry
C99,128-30
Cobol 99, 128-30
development of 32
dialects 37-8
Forth 38, 99, 130-1
functions 98-101
high-level 123, 128
Logo 99,132-3 160
Pascal 99, 128, 131-2

Laser technology 150-3
Learning techniques/
systems 132-3, 159-60
Leibniz, Gottfried 26
LET 108
Light pen 16
Line numbers 106
LIST 41
Logic
chips 19
circuits 56-7, 60-2
errors 117-18
functions 54-5
gates 56-9, 64, 68
shift 55
Logo99,132-3,160
Loops 110-13, 132

Machine code 48, 123
Mainframe computer

CPU 15

definition 9-11
Maltron keyboard 77
Manchester Mark I 31
Math processor 64
Mauchly, John W. 31
Medical applications
146-7,159
Memory

altering 62

bytes 50-2

capacity 52, 154-5

and CPU 74-5

definition 14-16

development 31

graphics 122

home computer 18-20

-mapped I/O systems 80

mapping 77-8

systems 60-3

variable 67

See also RAM, ROM
MICKIE 159
Microcassette 13
Microcomputer

definition 11

network 17
Microprocessor see Chip
Microwriter 143
Minicomputer 11
Modem 92-3
Modulator 34, 35, 36
Monitor

business system 15

connecting 34-5

data output 16

faults 47
home system 14
IBMPC10
image resolution 121
modulator 34, 36
Osborne 112
output function 76-9
tuning 36
TV screen 14, 34, 77
types 39
word processor 144
See also 164-92 passim
Moore, Charles 130
Morland, Sir Samuel 26
MOS Technology 69
Motorola 68000 137
Mouse 92
MP/M operating system
136
MS/DOS operating
system 137
Multi-user capability 17,

158
5

NAND 54-

NAND gate 56-9, 60

Napier, John 25

Networks
CPU 17
development of 32
information banks 148-9
interfaces 92-3
Project MAC 32
telephone system 64

von Neumann, John 31

NEW 41

Nibble 52

Number bases 50

Numeric keypad 77

Numeric variable 107

Opcode 124,126

Operand 124

Operating systems
CDO0S 136
CP/M 134-6
CP/M Plus 136
CP/M-80136
CP/M-86136
CP/NET 136
MP/M136
MS-DOS 137
UCSD p 137
Unix 137

OR 56,128

Osborne 112

Oughtred, William 25

205



P.Q
PAINT 116

PAL 18
Papert, Seymour 132
Pascal 99, 128, 131-2
Pascal, Blaise 25
PEEK 116
Peripherals
analog-to-digital
converter 96
digital-to-analog
converter 96
graphics 94-5
linking systems 92
speech recognizer 96
speech synthesizer 96
Plato 160
Plotter 95
Pointers 129
POKE 48,116
Portable computers 12-13
See also 164-92 passim
Postfix notation 131
Power supply 34, 37
Prestel 148-9
PRINT 37
Printers
connections 64
daisywheel 15, 16,
88-90, 91
dot matrix 13, 88-9, 91
electrostatic 90-1
filing system 45-6
ink jet 90
interface 81
1/O system 80-1
laser 90
thermal 90-1
Program counter 68
Programmable function
keys 77
Programs (and program-
ming)
algorithms 44, 102, 104,
107-8
alterations 108-9
and ALU 54
analyzing 106
arrays and loops 110-13
assembler 123-6
averages 109-10
in Basic 105-16
compiling 100
conversion 116
debugging 117-18
development 31
expansion 110

Index

flowcharts 44, 102-3
function 13, 68
games 119-20
idiosyncracies 46
languages See separate
entry
learning 42-3
line numbers 106
planning 44, 103-4
portability 123
roulette 113
standardization 46
subroutines 45
writing down 44
Project MAC 32
Prospector 147
PUSH 124
QWERTY 76-7

Radio Shack (Tandy)
company profile 175
PC1l11

RAM
definition 15-16, 18-20
function 75
memory mapping 77-8
programming 100

Random Access Memory

see RAM

READ 110

Read Only Memory

see ROM

Read/write head 85, 86

Registers
inALU 68
in CPU 62, 68
function 123-4
in Z80 66

REM 44-5

REPEAT 76,132,133

RESTORE 110

RETURN 38, 45, 76, 113,

117

RF modulator 34, 35, 36

Ring network 17

ROM
cartridges 83
definition 15-16, 18-20
function 75
memory mapping 78
programming 100

Roulette program 113-16

RS23212, 64, 80-1,93

RUN 105,110

S

16-bit systems 137, 154-5
SAVE 48
Saving prograrns 40, 42
Scheutz, George 28
Schickard, Wilhelm 25
Screen see Monitor
Search and replace 142
Search function 22
Serial interfacing 80-1
Shannon, Claude 29
Shockley, William 32
Silicon chip see Chip
Sinclair Research
company profile 170
Spectrum 18-21, 35-6,
37
ZX Printer 90, 91
Software
algorithms 102-4
assembler programming
123-6
assessing needs 162-3
Basic programming
105-16
databases 138-9
debugging 117-18
games 119-20
.graphics 121-2
hierarchy 98
program planning
101-3
spreadsheets 140-1
systems 134-7
word processing 142-4
Sorting routines 46
Sound
adjusting 38-9
conversion 116
See also Speakers
Source, The 149
SPACE 38
Space Invaders 119, 120
Speakers 19, 21, 38-9
Speech recognizer 96
Speech synthesizer 96
Speed
cartridge data loading 83
cassette data loading 82
computer 22-3
disk drive 43
interfacing 81
rrinters 89, 90
program loading 40, 100
using Forth 130-1
Sperry Rand 31
Spreadsheet 23, 140-1

Stack 124, 130
Stack pointer 124
Star network 17
Start bits 80
Stibitz, George 29-30
STOP 40,48
Storage peripherals
assessing needs 162
binary notation 50-7
function 15-16, 34, 82-7
See also Cartridges,
Cassettes, Data, Disks
Strings 129
String variable 107
Stringy floppy 82-3
Subroutines
in Basic 113
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Software - Module 32

p-System (see Module 33).

A Pascal program comprises a main module and a
number of subroutines or “procedures’, which are
called from the main module or from other proce-
dures. Unlike C, Pascal imposes a strict rule that
no procedure can be used until it has first been
defined. This effectively means that you start your
program with the “lowest™ procedure and build up
until you can define the main module right up at the
end of the listing. This “bottom-up” approach has
much to recommend it as it imposes a neat, orderly
way of arranging the program, although there is an
argument that putting the main module at the top of
the listing makes it easier to decide what the pro-
gram does when you initially come across pages and
pages of program listing.

All variables must be defined before they can be
used and their type given: REAL (numbers with
decimal points) and INTEGER (whole numbers).
The declaration of variables takes place at the start
of the module:

VAR NUMBER, ERIC, TOTAL: REAL;

This line defines the variables NUMBER, ERIC,
and TOTAL as real numbers.

Pascal has a good collection of operators. There
are the usual +, —, / (division), and * (multiplica-
tion) plus an integer division operator, “div’’,
which always chops off any decimals resulting from
a division and returns an integer result (for example,
12/8=1.5 but 12 div 8=1). You can obtain the
remainder of a “div”’ with the modulus operator,
“mod”. Transcendental functions (sine, tan, log,
for example) are provided with a few unusual opera-
tors like “odd” (which tests whether a number is
odd or even) and “‘round” (which rounds a real
number to its nearest integer).

Pascal has three loop structures, the first of which
closely resembles Basic’s FOR . . . NEXT loop:

FOR X:=1 TO 10 DO

BEGIN
Y:=

END

Y+b3

The loop must be surrounded by BEGIN and END
to indicate its limits. The TO can be replaced by
DOWN TO to decrement the control variable:

FOR X:= 10 DOWNTO 1 DO

e

The WHILE. .. DO loop below tests its controlling
position before the body of the loop is executed :

WHILE X <> Y DO
BEGIN

Y2 = ¥Yrith;
END

while the REPEAT ... UNTIL loop does the test
at the end of the loop:

REFEAT
Yz = Yai+h;
UNTIL X = Y;

Input and output are handled flexibly, with the main
commands being “writeln” (to display text) and
“readln” (to accept data from the keyboard).

Pascal has found favor outside of the academic
world with general business applications program-
ming. It does produce good, efficient code and is
easy both to learn and to use, despite its insistence
on rather fussy points of syntax (a good example of a
language designed for ease of compilation by the
computer rather than for ease of use by the pro-
grammer). It is also suitable for general scientific
work, but although some systems programming is
carried out in Pascal, it is not a particularly useful
language for this type of work.

Logo

LLogo was pioneered by Seymour Papert (author of
the best-seller Mindstorms) in the 1960s primarily
as a teaching language for children. With its roots
firmly in psychology and artificial intelligence (see
Module 37), Logo is not, however, concerned
solely with teaching about computers. It aims to
give children a general introduction to problem
solving with a computer, but its approach is to pre-
sent itself in much broader terms so that a child,
through using Logo, develops a systematic attitude
to all general problem solving.

Logo allows the child to “teach’ the computer,
rather than the other way round, and in so doing
allows him/her to develop an appreciation of the
structuring of procedures and, by extension, an idea
of how to express the solution to problems.

In the classroom, learning with Logo is made
more enjoyable by the use of the “turtle”. As origin-
ally conceived, the turtle is a robot animal consisting
of a plexiglass dome on wheels. At its center is a
retractable pen capable of drawing a line on the
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Software - Module 32

sembler code into your new definitions, should
speed be important.

Forth is probably not the ideal first language to
learn, as its efficient use demands an appreciation
of certain computing concepts. Central to these is
the stack (see Module 31), which plays a far more
major role in Forth than in most other languages.
In a computer, the stack is a special, reserved area of
memory. Data can be “pushed” on to the stack and
“popped” off it in a “last on, first off”” sequence.
Forth seems to use the stack for just about every
operation in which something is to be done to one
or more items of data. Take, for example, the simple
task of adding two numbers together. In Basic you
could type something like this:

FRINT 3+4

and get the answer 7. Forth, however, uses a differ-
ent sequence of mathematic operations, called
Reverse Polish or postfix notation. (The type of
notation used in Basic and many other languages is
called infix notation.) The same operation in Forth
would be typed:

in order to produce the answer 7. What happens is
that Forth accepts each number, 3 and 4, and pushes
them on to the stack. The “-+ operator tells it to
perform an arithmetic addition on the two top num-
bers on the stack, so it pops them off, adds them,
and prints out the result. You can see this at work
in the BOX definition above. Typing “42 EMIT”
causes the number 42 to be pushed on to the stack;
“EMIT” then grabs the number at the top of the
stack, treats it as an ASCII code, and displays that
character. Likewise, SPACES pops the first number
off the stack and uses that as a loop counter to print
that number of spaces on the screen.

Working in postfix notation is at first rather con-
fusing (unless you have a Hewlett-Packard calcu-
lator, which also uses postfix notation), but it is a lot
easier if you take the time to understand how the
stack works and what happens when you ask Forth
to carry out an operation using the stack.

The stack is also used in Forth (and in many other
languages) for passing values from one operation to
another. Sometimes, an operation will have pushed
values on to the stack in an order that is different to
the order required by another operation. Antici-
pating this, Forth provides words to manipulate the
contents of the stack. You can make a copy of some-

thing on the stack without disturbing the stack’s
contents, or you can jump down the stack, ignoring
what is on top, in order to access something further
down. You can also reorder the contents of the
stack. Naturally, it takes practice to carry out these
operations, and unbelievable chaos can result if you
get it wrong.

Many users of Forth are, in fact, enthusiasts and
hobbyists, and many Forth implementations are on
microcomputers and small minis. But the language
now also has a large professional following and has
been used to implement some interesting applica-
tions, including database management, word pro-
cessing, controlling film cameras, and even operat-
ing an entire observatory.

Pascal

Various attempts have been made to produce a pro-
gramming language that would be all things to all
programmers. Nobody yet has succeeded, but
Pascal probably comes closer than most others — at
least in the micro world — to being a genuine all-
purpose language. Pascal was designed by its
originator, Nicholas Wirth, following his first-hand
experience in defining an “all things” language
called Algol 68. Algol 68 was defined by a com-
mittee, of which Wirth was a member, as the
general-purpose language, and the result was a vast
and complex language which has not gained parti-
cularly wide acceptance.

After this experience, Wirth felt improvements
could be made, and so set about designing an im-
proved language incorporating many major Algol 68
features. The result of this is a language with con-
siderable power, which can also be easily imple-
mented on small computers — including micros.

Algol, as its name implies, was intended to allow
the programmer to develop an algorithm and then
translate this easily into a program. Pascal continues
this approach and imposes a very strict structure on
the resulting program to ensure the programmer
adheres to this principle. As a result, Pascal has
gained wide favor in academic circles as a teaching
language : students learn good programming habits
simply because Pascal forces them to develop and
use a particular approach. In addition, Wirth tried
to make sure that the language was as portable as
possible, although others, subsequently, have de-
veloped the language and extended various of its
facilities. This has, somewhat, eroded its port-
ability. Currently, its most widely used imple-
mentation in the micro world is that developed by
the University of California at San Diego, known as
UCSD Pascal — there is even an operating system
based around this implementation called the UCSD
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