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Bulletin boards, established by micro user 
groups or enterprising individuals, offer the 
hobbyist with micro and modem a simple 
and informal exchange’ point to 
communicate with fellow enthusiasts. 

The bulletin board has its origin in a US computer 
club. The club decided that the pin-up notice 
board it was using to display club bulletins wasn’t 
in keeping with its hi-tech outlook! A few 
members decided that it wouldn't be difficult to 
design a dial-up bulletin system on which the club 
could display information for members. Other 
facilities that seemed useful were for individual 
members to exchange both public and private 
messages, and the up-loading and down-loading 
of programs from the club’s software library. The 
bulletin board was born. 

Today there are hundreds of computer bulletin 
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boards worldwide. A few are run by clubs and user 
groups, but most are run by individual hobbyists. 
Almost all of them are open to anyone who wants 
to use them and access is free of charge. You 
simply dial up, enter your name and answer a few 
questions about your terminal. 

There are several kinds of bulletin board 
systems. The two most common are The Bread 
Board System (TBBS), so-called because of the 
ease with which it can be customised, and the 
Central Bulletin Board System (CBBS). CBBS 
systems exchange lists of users, so if you register 
with one board you will automatically be 
registered with other CBBS boards. There are also 
a number of boards running on home-devised 
software. The most popular system in the UK is 
the TBBS board. At present 10 of them are in 
operation. TBBS systems are divided into four 
main areas: general messaging, special interest 
groups (SIGs), electronic mail and file transfer. 

eee 

eater eee 

Any Messages? 

Computer bulletin boards offer a 
variety of services to users, 
including personal or general 
messages, product and 
technical information and 
games. Their main purpose is to 
provide a forum for users to 
communicate with others with 
similar interests 
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The general messaging facility is for public 
messages not related to a specific subject or 
machine. Messages left in this area include 
requests for technical help (and — all being well — 
answers from other users), jokes, comments on 
new machines and modems, hints and tips, club 
news, reports on new books and magazines, and 
general chat. 

Special interest groups give public messages 
about specific machines and well-defined areas of 
interest. Typical SIGs are BBC, ‘Tandy, 
Commodore, CP/M, Modems, and Sales and 
Wants. The SIGs offered vary from board to 
board, and if youd like to see a new SIG 
established, leave a message with the ‘sysop’ 
(system operator) asking him or her to start one. 
SIGs operate on demand; if they attract enough 
interest, the sysop will run them. 

Electronic mail, normally referred to simply as 
E-mail, allows for the transmission of confidential 
messages from one user to another. E-mailed 
messages can be read only by the author, the 
recipient and the sysop, confidentiality being 
maintained by passwords. When you register, you 
are normally asked to choose a password. ‘This is 
stored against your name, and you are asked for 
this password each time you log on. 

The file transfer area enables users to exchange 
public-domain software. It is designed for people 
who have written a BASIC program and want to 
share it with other users. You don’t get paid for 
uploading your own programs and there’s no 
charge for downloading other people's 
contributions. As with SIGs, this area is normally 
divided by machine type. Thus, you will be asked 
which machine you have and then offered a menu 
of programs for that machine. 

Other facilities vary from board to board — for 
example, TBBS London runs an electronic game 
of Diplomacy; TBBS Nottingham has a real-time 
adventure game; and Mailbox-80 Liverpool has a 
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version of the artificial intelligence game, Eliza. 
Most boards have an introductory message for 
new users, which the initiate is given automatically 
when first logging on; additional information is 
often contained in<|> (information) files. 



Welcome to the Blandford Board <M>ail - Private and Confidential 

<E>xit Open message area 

<G> oodbye to terminate Open 24 Hours Daily, 

CCITT at 300 Baud = : 
ie aa 

8 Bits - No parity - | Stop — 

: 

Member of AF PAS. Type P to pause, S to stop, N to skip to next msg 

<Foorward or <R>everse Multiple 

<N>ew Messages 

<Mparked Messages 

<S>elective Retrieval 

<|>ndividual Message(s) 
<A>bort Retrieve 

First Name? Home Computer 
Last Name? Advanced Course 

Calling from (Home Town)? London Some boards give a terse sign on message, others 

reams of notes. Pressing ’s’ normally skips unwanted 
text. You are then asked to fog on by entering your 

TBBS Welcomes HOME COMPUTER first and last names, and home town 

ADVANCED COURSE 

Calling from LONDON Whi ? 
Is this correct y 

Which One? $ 
The board checks this information 

with you, in case two people with the 

same name are using it (1% _) Select <F>rom, <T>o, or <S>ubject? s 
Terminal Width (10-132)? 52 Enter text to select by: Commodore 

<A? TRS-100 <B> TRS-1/5/4 <C> APPLE 
<D> ATARI <E> IBM-PC <F> OSBORNE 

<G> BBC <H> APRICOT = <I> COMMODORE 64 

Reply to msg option (Y/N)? y 

Msob: 5550 *OPEN* 

07/11/84 20:07:09 (Read 14 Times) 

From: NORM PHILLIPS 

To: ANY COMMODORE 64 USER 

Subj: COMMODORE GEN: AS A NEW 

Can your terminal print lower case? y a USER OF THIS SYSTEM | WOULD BE 

Does your terminal need line feeds ? y TS GRATEFUL FOR ANY HELP ANYONE 

How many Nulls (1-50)? 0 = COULD OFFER ME TO GET THE BEST 

FROM THE SYSTEM WITH MY 

COMMODORE. | WOULD ALSO BE 

INTERESTED IF THERE ARE ANY USERS 

IN MY LOCAL AREA AND IF SO COULD 

THEY CONTACT ME? 

Enter letter of your terminal, or <CR>: <CR> 

If your terminal i not listed, 
just press <[R>: 

The Blandford Board 

<N> ew user registration 

<Boulletins 

<M>essaging section 

<Uptility area 
<}>nformation 

<C>hat with Sysop 
<G> oodbye to terminate 

<N>ext msg, <R>eply, or <S>top? R 

You are not authorised to write 

messages on this board. 

4 Command: m Msg. has replies, read now (Y/N)? n 
‘Commodore’ in the heading. To exit from this, press 8 

for ‘stop’. Together with p to pause and <CR> to restart 

j f the board. this works in many parts of the boar At the start of each call you are set 
for access to all combined boards. 

<O>pen Message area ai You may toggle a board's activation 

<Mpail - Private and Confidential On mote beac Oe oo a ee . 

<$>IGs for Special Interests allowed full use of u below. Any 
<Briandford Computers (Os House) be given Tead-only acce boards not listed as active will not 

. 85 On display messages to you 
<Up tility area 

<E>xit messaging section 

Messaging Section 

Active combined boards: Sales & 

Heinen Wants, TRS-80, BBC, 

Command: o APPLE, MODEMS, ATARI, C64 

m& <A> Sales & Wants <B> TRS-80 

®<(> BBC <D> APPLE 

<E> MODEMS <F> ATARI 
Open Message Area 
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<Q>uick-scan Open message headings <G? C64 <CR> to Exit 

<R>ead Open messages 

<L>eave an Open message Which One? 
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Screen Options 
The MacProject calendar, 
shown here as the top window 
on a Macintosh screen, allows 
you to enter the number of 
working hours and working 

days allowed for completion of 
the project, as well as taking 
into account holidays, 
weekends and other special 

- considerations. Below this is the 

_ Cash Flow sheet, which keeps a 
running count of expenses for 

_ the project 

IAN McKINNELL 

THE CRITICAL PATH 

When planning a complex project and 
overseeing the various tasks that need to be 
done, there are obvious advantages in 
maintaining a visual record of progress such 
as a time chart. MacProject is a program, 
unique to the Apple Macintosh, that 
enables even those without graphic gifts to 
Set up a neat and accessible project plan. 

Critical path analysis (CPA) is a powerful project 
management tool in which, according to the 
Longman Dictionary of Business English (1982), 
a project ‘is divided into many separate steps, each 
of which is represented on a chart by an arrow 
having a time value. The result is a series of parallel 
chains which come together at certain points. The 
chain taking the longest time is the ‘critical path’, 
because it determines the total length of the work. 
The chart shows the points at which various 
materials, tools, etc. will be needed, just when each 
step must be begun and completed, and by whom’. 

_ Attempts have been made to produce CPA 
programs for computers, but since a CPA network 
is basically a graphics concept, the complexities of 
drawing and redrawing a network each time new 
information is. input have defeated the 
programmer, and the programs tend to be text- 
oriented and rather unfriendly. This is counter- 
productive: the whole point of a CPA network is to 
represent a complex sequence of actions in a form 
that is immediately accessible. Until now, 
computer-based CPA programs have tended to 
complicate rather than simplify the issue. 

The graphics-based Apple Macintosh is ideally 
suited for this kind of work, and MacProject 
makes the creation of a network (or project chart, 
as the program calls it) so easy that it really does 
simplify the management of a project. Dates and 
times can be changed at will and this results in an 
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instant recalculation of total project times; new 
tasks can be inserted and redundant tasks deleted; 
and resources allocated, controlled and 
reallocated — all in no more time than it takes to 

point the Macintosh ‘mouse’ and wait for the Mac 
drive to overlay the necessary routine from disk. 

The manual, friendly but concise, draws a 
simple example of a family barbecue to illustrate 
the basic concept, breaking down the project into 
five tasks: 

MAKE A SALAD 
SET THE TABLE 
START THE FIRE 
COOK THE RICE 
BROIL THE STEAKS 

and leading to completion of the project: 

EAT DINNER 

Most of the tasks can be conducted concurrently, 
but it is impossible to broil (grill) the steaks until 
the fire has been lit, so the critical path goes from 
‘light fire’ via “broil steaks’ to ‘eat dinner’. If the fire 
is hard to get going, then the dinner will be 
delayed, even if all the other tasks have been 
completed on time. Similarly, if the person 
appointed to make the salad turns up late, the 
salad-making may become critical, and the 
hungry diners may have to wait around while the 
salad is tossed (and the steaks cool, burn or just 
spoil). 

As the manual admits, you don’t need a £100 
program to plan a barbeque, but the same 
principles can be applied to any project, from 
organising a business conference to the 
construction of an oil refinery. 

_ Chart task boxes are drawn by moving the 
mouse. When setting up of the chart is begun, 
these are dated starting from January 2 but it is 
possible to change the dates, either by choosing a 
new start date or, if a deadline is being worked 
towards, by choosing a finish date. Once the first 
box has been created, further boxes of the same 
size can be linked to it by moving the mouse from 
inside the previous box to the required position. 
Clicking the mouse inside a box allows task labels 
to be typed in; the program automatically centres 
them within the available space. Boxes can be 
enlarged by clicking on the border, which then 
displays eight ‘handles’. Moving the cursor to one 
of these and shifting the mouse will change the 
size. By moving the cursor to the border but not to 
a ‘handle’, and moving the mouse, the box can be 
moved on the chart. 

To ensure a tidy, squared-up project chart, 
INVISIBLE GRID should be selected from the LAYOUT 



menu option before the first task box is drawn. All 
boxes will then be aligned.accurately. 

When a box has been labelled, it is possible to 
input TASK INFO from the appropriate menu item. 
This allows for the input of time (in days, minutes, 
weeks or whatever) and resources, which may be 
people or supplies. It is also possible to display on 
the main chart up to four items of information 
around each task box: Resource or Earliest Start at 
top left; Duration, Resource or Earliest Finish at top 
right; Latest Start, Fixed Cost or Resource at bottom 
left; and Latest Finish, Fixed Income or Resource at 
bottom right. When the procedure chart has been 
completed, the critical path is indicated with a bold 
rule, while non-critical paths are indicated with a 
light rule. 

Meanwhile, a series of analysis charts has been 
prepared without any further action having been | 
taken by the user. RESOURCE TIMELINE displays a 
bar chart showing how resources are allocated. 
TASK TIMELINE is similar but lists the tasks rather 
than the resources (or staff) allocated to each. 
‘Slack time’ (the difference between earliest and 
latest finish time, during which the task can be 
completed without delaying the total project) is 
shown in grey. PROJECT TABLE produces a table of 
all tasks, showing the critical tasks in bold and 
displaying the number of days allocated, earliest 
start and finish, latest start and finish, fixed cost, 
resource cost, fixed income and resource names 
for each. Three tables relate to costs, the purposes 
of each being self-explanatory: TASK COST ENTRY, 

RESOURCE COST ENTRY, and CASH FLOW TABLE. 
From the LAYOUT menu option it is possible to 

show a schematic diagram of the entire chart 
_ (without explanatory text) or to change the chart 
size. Ifa number of boxes at the end of a chart has 
been deleted, the empty space is still shown and 
this option allows the chart to be reduced 
accordingly. 

MacProject is an effective implementation of 
the principles of Critical Path Analysis, which are 
explained to the lay reader in clear, easy-to- 
understand English without the use of jargon 
(CPA is not even mentioned). The graphics 
capabilities of the Macintosh are used to the full 
and in such a way that it is difficult to imagine a 
similar implementation becoming available on 
any other machine. It is unlikely, of course, that a 
user would be swayed by the sophistication of the 
software to purchase the computer for this use 
alone, but MacProject is nevertheless a 
particularly good example of the way in which this 
graphics-oriented machine can assist the non- 
graphically minded. 
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MacSampleProject 
This MacProject chart 
represents a tour of Several - 
cities in which a company is 
promoting a new product. By 
providing a visual schedule for 
the trip, MacProject speeds up 
and simplifies the allocation of 
people and time to the project 



Blaise Pascal 1626-1662 == 

Blaise Pascal, 1623-1662 
Mathematician, scientist and 

philosopher, Blaise Pascal 
designed the world’s first 
mechanical calculator in 1642. 

The PASCAL language was 
named in honour of this 

contribution to the science of 

computing 

@Demonstrate that a 

oTRICT 
DISCIPLINARIAN 
We begin a a series s of articles about F PASCAL, 
the most influential of the high-level 
programming languages. Here, we discuss 
the language’s origins and the principles 
behind its development. Often 
characterised as a ‘strict disciplinarian’, 
PASCAL is designed to encourage good 
programming technique. 
aaa EE 

The PASCAL programming language was 
originated by Professor Niklaus Wirth of Zurich 
around 1970. It is named after the 17th century 
French mathematician and philosopher, Blaise 
Pascal, who invented the first four—function 
calculator. The pAscAL language was mainly 
influenced by ALGOL 60, and was a direct response 
by Wirth to the oversized and complex ALGOL 68. 
He intended that pAscAL would: 

@Allow precise expression of programming 
concepts and structures. 

small machine- 
independent language with a rich and flexible set 
of data, statement and program structuring 
features could be used as a general pee 
problem — solving tool. 
@Help gain insight into methods of organising 
large programs and managing complex software 
projects with safety and security. 
@Have extensive error checking capabilities, 
especially during compilation, thus minimising 
programming errors and providing an excellent 
vehicle for teaching computer programming. 
@Be able to be implemented efficiently on 
microcomputers. 

All the design objectives have been realised with 
great success — a small PASCAL compiler typically 
occupies 24 Kbytes, and is twice as efficient as 
FORTRAN (itself noted for speed). Although PASCAL 
has a small vocabulary and is easily learnt (it has 
only 35 ‘key’ or ‘reserved’ words as opposed to 
over a hundred in most variations of BASIC), it is 
nevertheless much more _ powerful. More 
importantly, PASCAL is much more expressive in 
both the way that algorithms can be written and 
the ease with which data can be described simply 
and coherently, no matter how complicated that 
data might be. 

Perhaps the greatest single benefit of PASCAL is 
that it provides a simple and coherent way of 
expressing extremely powerful algorithms. Above 
all, it’s the way that one thinks about computing 
problems that most directly influences the ease 
with which we can solve them. pascav’s natural 
freedom of expression means that the language is 
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a marvellous tool for solving problems, rather 
than being part of the problem itself. The language 
has many other advantages, as well. PASCAL is a 
compiled language, which not only means that 
programs execute many times faster, but that 
precious memory is not used up by the presence of 
the source program text and a language 
interpreter — all you need is the compiled ‘object’ 
code. 

The whole philosophy of the language is to 
protect you from your own folly and to prevent an 
error-laden program from running at all. This may 
seem very strange at first, particularly to BAsic 
programmers. Often, however, in Basic, the 
quicker we get to run a program, the longer it is 
before we get it to work. 

In fact, especially for a large program, 
it is actually much easier to program in PASCAL 
than in BAsic. Sometimes PASCAL is characterised 
as a ‘strict disciplinarian’ and, although this is 
often voiced as a criticism, it in fact indicates the 
excellence of PASCAL’s error diagnosis and 
reporting. We all need an occasional slap on the 
wrists to remind us that it takes thought and care to 
write robust error-free programs. After all, these 
imposed disciplines are no more than those 
required to organise any program effectively and 
securely. The resulting reduction of the time 
taken to debug programs that ‘almost work’ is a 
real bonus. In short, pAscaL helps you find 
solutions — it’s not a part of the problem itself. 

To the programmer coming to PASCAL from 
BASIC, the most striking difference about PASCAL 
programs of any size is the abundance of peculiar- 
looking definitions and declarations that may 
seem rather pointless, if not totally useless. The 
first yard and a half of any large PASCAL program 
doesn’t seem to actually do anything. This is partly 
because, although you can effectively add your 
own words to the language, this must be done 
before you can use them if PASCAL is to understand 
what they mean. So, whereas in BASIC a program is 
stated first (using statements like GOSUB 5000) and 
the subroutines defined after the main program, 
PASCAL enables you to define new commands like 
ClearScreen or Pause (so many seconds) at the start 
of the program and use these in the main 
procedure. For example: 

begin 
ClearScreen; 
Write (‘Hello!’): 
Pause (3); 

. AIC. 

PASCAL encourages a methodical, but very 
practical approach to computer programming. It 



presents the user with a very high-level 
conceptualised view of a computer system, so that 
data and processes can be defined and expressed 
in a natural, logical way. This ensures a high 
degree of inherent portability and safety, and both 
the error detection and diagnostics are excellent. 
In general, PASCAL has had a greater influence on 
other computer languages — and software design 
— than any other programming language. 

Our diagram showing the genealogy of high- 
level languages features only the main influences 
of most of the important compiled imperative 
languages, and so does not include Lisp, PROLOG or 
any other functional language. Nor is FORTH 
shown — it’s almost unclassifiable! The 
mainstream of influence starts with ALGOL 60, and 
there is hardly a single modern language of any 
note that has not been derived, either directly or 
indirectly, from PASCAL. This in turn means that a 
sound knowledge of PASCAL will be an enormous 
advantage in understanding the languages of the 
next decade — such as MODULA-2, OCCAM Or ADA. 

Besides being used extensively for teaching 
purposes, PASCAL has been widely adopted for 
many commercial and systems applications. It has 
been used for writing software as diverse as 

financial packages and language compilers. The 
‘p-system’, the famous portable operating system 
designed at UCSD (University of California at 
San Diego) in the late 1970s, was both developed 
and written in PASCAL. The software for Apple’s 
Lisa and Macintosh, including their operating 
systems, was mainly written in either PASCAL or its 
derivative, cLAscAL. Many thousands of 
professional programmers were weaned on 
PASCAL, either on the University’s DEC or VAX, 
or possibly on an Apple II running the p-system 
version known as Apple pAscAL. Members of the 
original UCSD team can now be found busily 
writing MODULA -2 compilers or other systems and 
applications software for many of the leading 
software houses — all in PASCAL or a derivative. 

The most remarkable thing about all this is that 
it has happened despite the almost complete lack 
of sponsorship from any major commercial 
interests. PASCAL succeeds purely on its own 
merits, and not because any large manufacturers 
have vested interests in selling it. Our PASCAL 
programming series will concentrate on the 
standard language (iso PASCAL), but some machine 
specific examples will be given where graphics or 
operating system calls are required. 
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LOGIC GATE 
A device that performs a logical operation is called 
a logic gate. This typically has between two to eight 
inputs and one or two outputs. Electronic logic 
gates work on the principle of voltages entering 
the input channels of the gate and — depending on 
the function of the gate and the binary pattern on 
the input ports — the output line will be set either 
high or low. 

The properties of transistors make them ideal 
devices for the construction of logic gates. A 
transistor has three lines connected to it — a 
collector and a base at one end, and an emitter at 
the other. Because there is a potential barrier 
between one end of a transistor and the other, 
current will only be able to pass out of the 
transistor on the emitter if sufficient voltage is 
applied to the transistor to enable it to overcome 
the barrier. In practice, this means that current has 
to be applied to both the base and the collector 
lines before current will flow on the emitter line. 
Thus, both inputs have to be ‘on’ before the output 
can be ‘on’. Therefore, the transistor can be used 

as an AND gate. | 
Using this basic building block in various 

configurations enables us to construct the other 
five logic circuits (OR, NOT, NAND, NOR and 
Exclusive-OR). 

LOGIC STATE 
Depending on whether the binary signal is either a 
one or a zero, the logic state represents the logical 
sense of True or False of a given binary signal. 
Generally, we assume that a binary output of one 
is a True result. This is known as ‘positive logic’. 
However, this is just a convention. It is also 
possible, using ‘negative logic’, to regard binary 
zero as a True result. 

In microelectronics, the binary signal depends 
on the voltage flowing through the line. Using 
positive logic as an example, if the output signal 
from a logic gate is +5v, then the signal is treated 
as binary one, and the result is considered to be 
True. Conversely, if the output voltage from the 
gate is Ov (that is, no current is flowing at all) this is 
binary zero and taken to mean a False result. 

LOGIC SYMBOLS 
When designing a system — whether it be a 
program flowchart, an electronic circuit or a 
logical operation — it is generally best to use a set 
of graphic symbols that clearly distinguish 

Sa Sse 
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between the various operations. It is also helpful if 
these symbols are universally understood. 

When designing a logical system we use the 
internationally agreed set of logic symbols. 
Depending on whether we are using either 
positive or negative logic, there are six 
diagrammatic representations — one representing 
each of the logical Boolean operations. 

Logical operations can also be represented in 
terms of flip-flops (see page 608) and these also 
have an agreed set of symbols to represent their 
functions. 

LOGGING ON 
When using a microcomputer or a computer 
terminal it is often necessary to prevent 
unauthorised persons from gaining access to the 
computer or certain files. To ensure that only 
authorised personnel are able to use the system, a 
process known as logging on is built into the 
system to regulate its use. 

Logging on usually involves the use of a 
password. Often, if a number of people use the 
same terminal, there will be a common password 
enabling all the users to gain access to the 
computer, together with a personal password, 
allowing the user to access his own personal files, 
or gain access to parts of the system that are not 
available to all users. 

When finished with the computer, the user logs 
off. This will disconnect the terminal from the 
computer and delete any files that have not been 
stored. Many mainframe _ systems will 
automatically log off from a terminal if there has 
been no input for a period of time, enabiing other 
users to log on to the system. 

With the growth of computer systems in the 
past few years, certain computer users, known as 
‘hackers’, have made a hobby of cracking these 
passwords, allowing them to log on to computers 
they would otherwise have no access to. In 
response to this trend, increasingly sophisticated 
methods of logging on have been developed to 
deter the hacker. Despite this, however, it appears 
that hacking 1s still on the increase. However, one 
recently developed preventative method may 
prevent hackers logging on through the telephone 
network. In this system, if the correct password is 
given, the computer disconnects the line and then 
dials back to the number where the password 
should have originated. If the call originated at a 
different number, it will not be returned. 

LIZ DIXON 

+y- 

D 

wy 



TO BOLDLY GO 
The long-promised Enterprise Sixty Four is 
an unconventional micro. The machine’s 
‘gamey looks give the lie to its many well 
thought out programming facilities and an 
inspiring capacity for future expansion. Has 
it arrived too late, though, to make a major 
impact on the market? 

was originally to be known as the Elan and then 
the Flan, set something of a record before it was 
launched, even in an industry accustomed to long 
delays between the announcement of a product 
and its arrival in the shops. The Enterprise took 
almost two years to reach the shelves. 

The problem, as with the Sinclair QL, was that 
the manufacturer had trouble squeezing the highly 
impressive specifications onto the custom-built 
chips. However, the problems have now been 
solved and the question is, was the wait worth it? 

Physically, the Enterprise is certainly unusual, 
although perhaps not as odd as it promised to be 
when the machine was announced. Instead of the 
box-like casing that has become the norm for a 
home computer, the Enterprise has curved edges 
around the front of the machine that slope up to 
the squared-off back. The typewriter keyboard 1s 
the same smoky grey as the rest of the casing. 

The keys are in all the normal positions. ‘The 
standard control keys such as Control , Escape and 
Enter are also sensibly placed. Unusual additions 
to the control set are two Delete keys — Erase and 
Delete — which delete backwards and forwards 
respectively. There is a Hold key, which freezes the 
running of a program. 

The control keys, on either side of the 
typewriter keys, are green. Above the keyboard 
are eight blue function keys, which have 16 
programmed functions. These follow the fashion 
of being programmed with commonly used 
commands such as LIST and AUTO. They are, 
however, re-programmable. 

The red Stop key halts the running of a 
program, which can be restarted by typing either 
RUN or CONT. This function is normally carried out 
by an Escape key. On the Enterprise the Escape 
key is used to take you from one level of a program 
up to the next. 

The keys themselves are raised slightly above 
the line of the casing. Although this system is 
better than the QL’s, the moulding and feel of the 
keys give the impression of being unreliable. 
Hands-on experience quickly dispels this 
impression, however, and the keys proved more 
dependable than some machines’ with 

conventional-looking keyboards. 
The built-in joystick is 3cm (12in)long and fitted 

onto a diaphragm. Games players may find its 
small size inconvenient for arcade shoot-em-ups. 

On the left-hand side of the machine is a 
cartridge port, called a ROM Bay. Unusually for a 
modern machine, BASIC is provided on cartridge 
rather than being resident in the machine — 

_ doubtless Enterprise intends other languages and 
applications to be available on cartridge in the 
near future. Although the cartridge slot is deeply 
recessed in the machine, fitting the cartridge gives 
little trouble. On the opposite side of the machine 
is a parallel edge connector that will apparently 
accommodate any future expansion. Enterprise 
also plans to run the disk drives from the 
expansion port. 

At the rear is a Reset button that provides a 
warm start to the computer if pressed once. When 
pressed twice it tells the computer to load a 
cartridge. This latter facility is necessary as 
otherwise the computer checks whether a 
cartridge is fitted only on power up. 

Also on the back of the computer are a number 
of interfaces, including a pair for joysticks and a 
Centronics-compatible parallel printer port. An 
RS232/432-compatible serial/net port allows the 
Enterprise to be connected to a local area network 
or serial devices and to communicate with other 
computers via an external modem. A monitor 
port enables the computer to support an RGB 
colour monitor. 

Late Arrival 
Although the Enterprise Sixty 
Four computer was previewed in 
1983, it was not until two years 
later that the machine began to 
appear on the market in large 
numbers. The delay has 
undoubtedly cost the company 
dearly, as although the 
machine’s specifications were 
definitely ahead of the field in 
1983, the competition has now 
caught up 
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These interfaces are unusual in that they are all 
fitted as edge connectors. However, if the machine 
is successful, third-party suppliers are sure to 
provide interfaces that allow, for example, Atari- 
style joysticks to be fitted. The thinking behind this 
appears to be to allow maximum flexibility in the 
use of peripherals; Atari-style ports, for example, 
would be limited to a specific function, whereas an 
edge connector permits control devices such as 
touch tablets to be fitted. Nevertheless, when the 
trend in computers is to ‘plug and go’, the 
Enterprise seems out of step with other 
manufacturers. Of course, this means that, for a 
while at least, owners will be forced to buy 
peripherals from Enterprise rather than shop 
around for them. 

Other sockets provided on the back of the 
machine are a cassette interface with two REMote 
plugs, which enables the user to run two cassette 
machines at once — one for input and the other 
for output. There is also an RF jack for connection 
to a television and the power socket for the 
external transformer. 

On power-up, the screen displays the 
Enterprise logo. The user then presses the Enter 
key and, assuming the Basic cartridge is not fitted, 
the built-in word processor is displayed. This is a 
very useful feature and is greatly superior to the 
word processor built into the Commodore Plus/4. 
A number of options are available, selected mostly 
from the function keys, which enable the user to 
enter and format the text. The most commonly 
used functions are displayed at the top of the 
screen, and others are accessed by pressing f5, 
which gives you a menu of the other options. 
Most surprisingly — and most welcome — is an 

option that allows the user to write in either 40- 
column (the default option) or 80-column mode. 
An 80-column option, combined with the Z80 
processor, around which the Enterprise is based, 
indicates that CP/M will be an early provision on 
the disk drives when they arrive. 

As the Enterprise lacks cursor keys, the cursor 
is guided around the text screen by means of the 
joystick. Many users may at first find the joystick 
difficult to control and the cursor awkward to 
position precisely, but with a bit of practice the 
technique of editing with the joystick can be 
mastered. 

ENTERPRISE BASIC 
If on power-up the BAsic cartridge is fitted, the 
screen defaults to BAsic when the Enter key is 
pressed. Here one sees the advantage of having it 
held on cartridge rather than resident in the 
computer. A full 49 Kbytes of memory are 
available to the user for programming. The BASIC, 
by Intelligent Software, was one of the early causes 
of excitement surrounding the Enterprise and 
certainly seems to be one of the better 
implementations. 

The Enterprise has four sound generators, each 
of which can be accessed by a SOURCE command. 
Some of the commands available are PITCH, 
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Cassette Interface 

The interface consists of four 

microjack sockets — an input, 
an output and two REMote 
sockets 
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DURATION and ENVELOPE, enabling the 

programmer to alter the shape of a note. As the 

Enterprise’ can produce stereo sound, the 

commands LEFT and RIGHT specify from which 
speaker the sound is to be emitted. 

Although the sound produced by the 
Enterprise chips is excellent, the quality of the 
built-in speaker is one of e major 
disappointments of the machine. This is hardly 
better than that of the Sinclair Spectrum. 
However, it is possible to connect the computer to 
a hi-fi system via the monitor edge connector. 

The graphics capabilities of the Enterprise are 
also impressive. Eight graphics modes are 
available. The user can choose to have either 2, 4, 
16 or 256 different colours on screen at the same 
time in either HIRES or LORES mode. LORES has 
only half the horizontal resolution of HIRES. The 
number of colours that may be displayed at any 
one time also varies according to resolution. Thus, 
HIRES 2 can produce two colours with a resolution 
of 640 by 180; in contrast, HIRES 256 can display all 
256 colours but has a resolution of only 80 by 180 
pixels. 

Colours can be chosen by either selecting a 
number in the range 0 to 255 or, in the case of eight 
preprogrammed colours, by name — for example, 
WHITE or RED. Most interestingly, the RGB 
command enables colours to be selected by mixing 
them together. Red, for example, corresponds to 
RGB (1,0,0) and green is RGB (0,1,0). Added together, 
they produce RGB (11,0) — yellow. 

If the Enterprise had appeared in 1983 when it 
was announced, it would have swept the board — 
the quality of the built-in software alone would 
have ensured that. The competition is much 
stronger today, however, and the Enterprise, 
despite its excellent features, is now just one of a 
number of alternatives which include new 
machines from Sinclair and Commodore. Time 
will tell whether the delays prove fatal to the 
success of the Enterprise. 
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Logic Lines 

By combining the I/O request, 
read and write, and address 
bit 5 lines through a series of 
NOR gates, we can produce 
two output signals. IE and OE 
enable the four line input and 
output buffer chips, allowing 
control signals to flow out 
from the computer to the 
robot's stepper motors — 
and, conversely, signals from 
the robot sensors to come in 
for analysis by software. Input 
is enabled when WR only is 
high; output being enabled 
when RD only is high 

the lacks 
general-purpose user port that enables easy 
The unmodified Spectrum 

interfacing on both the BBC and 
Commodore 64 micros. This need not 
exclude users of the Spectrum from our 
robot project, however. Here we show how 
an interface can be designed that will mimic 
the user port. 

The BBC Micro and Commodore 64 are both 
equipped with a built-in user port for general- 
purpose interfacing. The robot that we have built 
and used in our Workshop course connects to the 
controlling computer via these interfaces. 
Unfortunately, the Spectrum has no such user 
port. In fact, apart from a cassette interface, the 
Spectrum has no interfaces whatsoever. 

Instead, the Spectrum is provided with an 
expansion port at the back of the machine on 
which all the internal connections — the data bus, 
address bus, control lines, and several other 
signals, including the power lines — are available. 
These various lines can be used to connect all 
manner of interfaces to the Spectrum and this is 
where an interface, to imitate user ports, can be 
constructed. 

The user ports of computers are based around a 
chip called a VIA, or versatile interface adaptor. 
This is a complex chip that takes care of a number 
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Memory And 1/0 Maps 
The robot is interfaced to the 
Spectrum by tapping into one of 
the 65,535 locations in this I/O. 
map — the IN and OUT 
commands allowing us to read 
data from, or write data to, the 
[/O map in the same way that 
PEEK and POKE are used with 
the memory map 
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of tasks. The VIA gives the computer eight input/ 
output lines. Each line (each bit of the I/O byte) 
can be configured by software as input or output. 
In addition there are various control input and 
output lines for ‘handshaking’ and a built-in timer 
in the chip. Our DIY Spectrum interface is not so 
complicated but will fulfil the requirements of the 
robot. Four output and four input bits are needed. 
As the in/out configuration is static — it doesn’t 
need to be changed from software — we do not 
need to imitate the sophisticated DDR/Data 
Register arrangement of the VIA chip. 

In most computers based around the 6502 
microprocessor (such as the BBC Micro and the 
Commodore 64) the user port and other 
interfaces are connected into the computer’s 
circuit in the same way as a byte of memory. That 
is, they form part of the computer’s memory map. 
The Spectrum, however, uses a Z80 
microprocessor. This chip has a sophisticated 
system of interfacing built-in. Instead of mapping 
I/O devices into the same memory map as the 
RAM and ROM, a separate memory map is 
provided for I/O devices. This is in parallel with 
the main map. It is accessed from BAsic with IN and 
OUT in the same way as PEEK and POKE are used to 
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access the memory map. 
The Z80 distinguishes between the two maps — 

memory and I/O — with an extra address bit. In 
addition to the 16 bits that are used to address the 
64 Kbytes of memory, another bit controls 
whether the memory or I/O map is being used. 
This extra bit is in the form of two control lines 
from the microprocessor. These are called IORQ 
(Input/Output ReQuest) and MREQ (Memory 
REQuest). When a memory location is being 
addressed, the MREQ line goes low. When an 
I/O device is to be addressed, the IORQ line goes 
low. All the 16 address lines and these two control 
lines are available at the Spectrum’s expansion 
port. We can, therefore, design an interface that 
will respond only to a certain address and the I/O 
request. 

Some of the 65,535 possible I/O ports are 
already used in the Spectrum for internal 
interfacing with the keyboard, cassette interface 
and beeper. The I/O ports that use address lines 0 
to 4 are accounted for by the Spectrum. We will 
use only address line 5. Even though this means 
that the interface will ‘appear’ in many places on 
the I/O map (at any address using this bit), it 
simplifies the electronics considerably. 

Our interface has to both input and output data 
so we will need to use the Z80’s read (RD) and 
write (WR) lines as well as the address and control 
lines. The interface has to respond, then, to the 
IORQ and AS lines going low and either the RD 
or WR line, also going low. When these conditions 
are satisfied the interface should connect the 
computer’s data bus to the robot’s data lines. The 
truth table for the interface is given. 

IE and OE are the enable signals for the input 
and output parts of the interface, respectively. The 
final situation of all lines, including both RD and 
WR, being low at the same time cannot happen 
(the microprocessor cannot both read and write to 
a location at the same time). This truth table is 
most easily implemented in a circuit of the form 
shown. a 
When the IORQ and RD and AS lines all go 

low (for example, when the microprocessor tries 
to read from I/O port 31) the IE line in the 
interface goes high and the four input connections 
are connected through to the four high bits of the 
computer’s data bus through buffer chip A. When 
the IORQ and A5 and WR lines go low then OE 
goes high and the four low bits of the data bus are 
connected to the four output connections of the 
interface. When the OE line goes low again, as the 
processor accesses another address, chip B holds 
the output pattern until it is again re-accessed, a 
process known as ‘latching’. 

If any other combination appears on the four 
lines, then the interface connections are kept 

isolated from the data bus and have no effect on it 
or the computer. This design produces the desired 
interface for the robot in three chips, one 
containing the three triple-input OR gates (plus an 
unused fourth), the quad buffer chip (chip A) and 
the quad latch (chip B). 

Expanded Horizons 

The expansion port on the back 
of the Spectrum allows external 
devices to connect with the 
Spectrum’s own internal 
electronics. The 16 address 
lines and 8 data lines are 
available, together with 
processor pin connections, 
such as RD, WR and IORQ. By 
accessing these pins together 
with the voltage feeds available 
we Can interface our robot to the 

Spectrum through the 
expansion port 

Interface At Work 
The Commodore 64 and BBC 
Micro have special I/0 chips 
that allow us to connect the 
Workshop robot directly to the 
computer. To use the robot with 
the Spectrum, however, we 
need to design our own simple 
interface board that will plug 
directly into.the Spectrum’s — 
expansion port. Having built the 
interface we will be able to 
control the robot from software 
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Filing Cabinet 
The filing system provides a set 
of routines to enable data 
transfer between memory, long 
term storage devices and other 
media (including Telesoftware 
and user networks) 
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At this point in the course we introduce the 
BBC Micro’s filing system, which uses a 
variety of operating system routines to deal 
with data sent to and accessed from storage 
media. Here, we examine the OSFILE call 
in detail, leaving the other filing system 
ROM < routines for the next instalment. 

The filing system of a computer deals with the 
transfer of data between the memory of the 
computer and a long term storage medium, such 
as cassette tape or floppy disk. Both of these 
storage media are supported by the BBC Micro, 
but other filing devices — such as the Econet 
network system, ROM cartridges and telesoftware 
— are also available. Although you may expect 
there to be different ROM routines, and hence 
different OS calls, to deal with all these devices, the 
BBC Micro’s filing system uses the same OS 
routines for all the devices it supports. That is not 
to say that all devices work in the same way. 
Separate filing system ROMs are required for each 
medium to manage the physical file structure (the 
actual arrangement of the data bytes on the 
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storage medium), but these are interfaced to the 
logical file structure (records, fields, etc.) through 
standard OS routines. 

The BBC Micro’s filing system ROM calls are 
vectored; when we enter a particular filing system 
we authorise the OS to set itself up to 
accommodate the new filing system. Thus, a 
program that is written using only official OS 
routines will work under any physical storage 
system. Of course, some operations — such as a 
SAVE instruction to a ROM — might not be 
allowed under a particular filing system. 

There are a variety of ways in which a filing 
system can be entered. We will examine only the 
most straightforward ways of entering here: 

@We can ensure that the filing system is 
automatically entered on pressing Reset by 
positioning the appropriate filing system ROM 
chip in the machine in such a way that it becomes 
the default ROM chip. Generally, with more than 
one filing system ROM in the machine, the one to 
the immediate left of the BAsic ROM will be 
selected — assuming that Basic is in the furthest 
right of the paged ROM sockets. 
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@Using BREAK in conjunction with another key. 
Thus, assuming the appropriate ROM is in the 
machine, pressing the N key along with BREAK will 
enter the Econet filing system. 
® Using a * command. The command “TAPE 12 will 
enter the 1200-baud cassette tape system; *DISC 
enters the disk filing system; *TELESOFT the 
Telesoftware system and “NET the Econet system. 
Of course, the latter three commands require the 
appropriate filing system ROM to be fitted in the 
machine. 

We use the filing system virtually every time we 
turn the machine on, even if it’s just using it to LOAD 
or SAVE a program. Both these BAsic commands 
make use of the OS filing system routines — as do 
CHAIN, OPENUP, OPENOUT, OPENIN, INPUT, PRINT, 
and so on. A variety of * commands also use OS 
filing system routines. These are shown in the 
table. There are other * commands that are 
provided by individual filing system ROMs. 

Before we begin our examination of several 
specific ROM routines that are involved in filing 
operations on the BBC, we must point out we 
don’t intend to describe every use of every call that 
we examine. However, we do describe the main 
uses of each OS routine. 

There are seven OS routines that are concerned 
with filing only, as well as a couple of OSWORD and 
OSBYTE calls. The dedicated calls are OSFILE, 
OSARGS, OSBGET, OSBPUT, OSFSC, OSFIND and 

OSGBPB. We consider OSFILE in detail here, and 
will return to the other calls in the next instalment. 

THE OSFILE CALL 
The OSFILE call operates in terms of complete files 
of data, which makes it a particularly suitable 
place to begin. It is used by operations like SAVE, 
LOAD, “SAVE and so on that need to operate on 
large blocks of data. These files have pieces of 
information, called attributes associated with 
them. The attributes of a file include such 
information as the LOAD ADDRESS, EXECUTION 
ADDRESS and the file length. OSFILE enables the 
programmer to manipulate these attributes when 
it is used with certain filing systems, such as disks. 
OSFILE, like OSWORD, requires a parameter block 
— the address of which is passed over to the OSFILE 
routine in the X and Y registers, just as for 
OSWORD. OSFILE is also vectored, and we call it at 
address &FFDD. The actual operation carried out 
by the OSFILE routine depends upon the contents 
of the A register when the call is made. We have 
provided two tables: one showing the structure of 
the OSFILE parameter block; the other showing the 
operations performed. 

Where operations are being done in a standard 
BBC Micro, which only requires a 16-bit address 
to specify memory locations, only the LSB and the 
next byte are significant in four-byte numbers that 
specify addresses. If you look at the table of 
operations performed, it’s easy to see that the tape 
filing system doesn’t have many options available 
to it from OSFILE. It is clearly of greater use for the 
disk filing system. The file attribute information 
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depends upon the filing system in use. For a disk 
system, it’s very useful, as it enables us to modify, 
for example, the load address of a file by simply 
altering the relevant entry in the parameter block 
and making the OSFILE call with the appropriate 
value in A. 

As an example of the use of OSFILE, the 
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following program saves itself using an OSFILE call: 

10 DIM block 20 
20DIMname10— 
30 BASIC=&8023:REM this for BASIC Il. &801F for 

BASIC | 
40 X%=block MOD 256:REM point to parameter 

block 
50 Y%=block DIV 256 
60 A%=0:REM specify a write operation 
70 block!0=name:REM address of the file name 
80 block!2=PAGE:REM load address of program is 
90 “REM going to be PAGE 
100 block!6=BASIC:REM execution address will be 
110 ‘REM the entry point for BASIC. 
120 block! 10=PAGE:REM first byte to be written 
130 “REM is PAGE 
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140 block! 14=(TOP+1):REM end of data + 1 
150 Sname=“FRED”:REM puta legal file name in 
160 CALL &FFDD:REM do it 
170 END 

Deleting a file from disk with OSFILE is extremely 
simple — you just put the file name into memory, 
point the first two entries of the parameter block to 
the name, set the A register to six and call OSFILE. 
After a call to OSFILE with A=5, bytes 2 and 5 in the 
parameter block will hold the load address of the 
named file, and bytes 6 and 9 will hold the 
execution address. If the file name found at the 
address specified in that parameter block cannot 
be found on the disk, then A will return from the 
call with the value 200. If the file can be 
found, then A will hold the value one. 
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THE HAUNTED FOREST 

We round up our adventure game 
programming project with a full listing of the 
Haunted Forest game. In showing how this 
program was created, we have demonstrated 
all the basic principles involved in the design 
of an adventure game. The full listing given 
here will help you tie together all the 
component routines we have given. 

Haunted Forest is a short adventure gam 
designed to demonstrate some of the basic 
programming techniques of adventure game 
programming. Of necessity, the game is limited in 
both storyline and the number of options open to 
the player. The construction of Haunted Forest 
shows how an adventure game program can be 
built around a simple framework, the basis of 
which is a map showing all the different locations 
and their relationships to each other within the 
adventure world. Whether the game has 16 or 600 
locations, it must still be designed using the map as 
a basis. In addition, objects and special ‘perils’ can 
be marked on the map. It is obviously important 
that the overall storyline and the major perils have 
been worked out in some detail before 
programming begins. Often, drawing out the 
adventure world map on squared paper is the best 
way to rationalise and form ideas for the rules of 
the game. Once a final concept has been arrived 
at, then programming can begin. 

Normally the first task is to recode the two- 
dimensional pictorial map as array elements. In 
the system used by Haunted Forest, the location 
data is stored in two one-dimensional arrays, 
holding a location description and a coded list of 
the exits available from that location. Objects 
present in the game are held in a two-dimensional 
array, indicating a description of the object and the 
location it resides at. At this stage, we have a 
simple database representing the adventure world, 
and simple handling routines can be developed to 
allow the player to move around the various 
locations and pick up or drop objects. The specific 
rules relating to the way the game is played are — 
at this stage — largely undefined, apart from 
equipping the game with the objects needed to 
enable the player to negotiate the hazards 
presented by the game’s special scenarios. 

This version of the program was written for the 
Commodore 64 but will run on most machines 
that support Microsoft-type Basic dialects. Minor 
amendments may be necessary with regard to 
random number generation and screen clearing. 
We also give detailed ‘Basic Flavours’ for the BBC 
Micro. Because of the Spectrum’s peculiar string 

array handling, however, Spectrum flavours are 
too numerous to list here. You must refer back to 
past issues for these. To assist you in collating 
Spectrum flavours, we do include a conversion 
table for the string variable names, which are used 
in all the Spectrum flavours given previously. 

Because an adventure game relies on the player 
‘discovering’ perils and hidden procedures in 
order to negotiate the adventure world, a detailed 
look at how a game is constructed inevitably ‘gives 
away the game’s scenario. In showing the full 
internal workings of the Haunted Forest game, 
therefore, we have of necessity revealed the details 
of that game’s scenario. Our Digitaya game was 
provided throughout the series in tandem with the 
Haunted Forest to provide you with an adventure 
to play without knowing the scenario. We will list 
Digitaya in the next instalment. 
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Ghosts In The Machine 
Shown here are three screen 
shots of the game Ghostbusters 
by Activision. While travelling to 
the scene of a ‘haunting’, 
ghosts will pass you on the 
streets. These can be captured, 
provided you have fitted a ghost 
trap to the top of your car. 

Once at the scene of the 
haunting, the ghosts are driven 
towards a trap with laser 
beams. The map shows the 
location of the Temple of Zuul, 
and indicates the presence of 
the Marshmallow Man who 
wanders around destroying 
parts of the city 
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Ghostbusters has so far proved a phenomenally 
popular film in both the USA and the UK. In 
launching the computer game of the same name, 
the publishers, Activision, doubtless expected the 
magic to work once again. 

The package was developed in conjunction 
with the film’s makers, Columbia Pictures. This 
co-operation meant that the programmers were 
able to follow the film script closely without the 
fear of being sued by the copynght owners. The 
game also uses the film’s theme tune, which 
became a best-selling single in the summer of 
1984. 

Ghostbusters is the story of three college 
researchers who set up an agency in New York to 
catch ghosts, and discover that poltergeists are 
converging on an apartment building in 
preparation for the end of the world. The game 
begins with the player being given cash to spend 
on a car and ‘ghost busting’ weapons. These 
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The home computer games market has now 
become so competitive that software 
companies are turning to other media to 
supply them with themes. Here we look at 
Ghostbusters — a stimulating computer 
game from America derived from the film of 
the same name. 

include a ‘PK energy detector’, to warn of 
approaching ghosts, a ‘ghost vacuum’, to suck up 
the spirits, and a portable laser confinement 
system, which enables the player to drive the 
ghosts into a special trap. Once the weapons have 
been purchased, the player must venture out onto 
the streets of New York to try to earn a living by 
trapping ghosts. 

The scene then changes to a map of the city. At 
the centre of the map is the building on which the 
ghosts are converging, attracted by the evil Zuul. 
The spooks are displayed at various locations 
around the city and the player must drive the 
Ghostbuster car to these locations. As the car 
travels along the city streets, ghosts called 
‘Roamers’ will appear on the screen. If the player 
has equipped the car with a ‘ghost vacuum’, which 
is fitted on the roof, the Roamers can be sucked up 
to score extra points. 

If the ghost is still there when the car has arrived 
at the location, you can set up the ghostbusting 
equipment. A trap is first placed at the centre of 
the screen, and the ghost can then be driven 
towards this with the lasers held by the 
ghostbusters. When the ghost is directly above, the 
trap can be sprung and the ghost will be drawn into 
the trap. The Ghostbuster theme tune, which 
plays in the background throughout, will pause at 
this point and a voice will congratulate you with 
the salutation “Ghostbuster!’. 

While all this is going on, the player must take 
care to watch for the Marshmallow alert. This 
means that the Roamers are joining together to 
form the Marshmallow Man who will destroy the 
city unless some ghost bait is dropped 
immediately. The player must also watch to see 
whether the Gatekeeper and the Keymaster are 
about to join forces at the Temple of Zuul. If this 
happens before the player has amassed enough 
points to get the ghostbusters into the Temple, 
then all is lost. 

Ghostbusters is a well crafted game, with finely 
detailed graphics and a catchy tune. The speech 
output is an added bonus. The game is highly 
addictive and even the most jaded games players 
have been known to spend hours chasing the 
elusive spectres. 
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In the past, THE 

HOME COMPUTER 
ADVANCED 
COURSE has 
reviewed only that 
software which we 
regard as highly 
innovative or 
imaginative — a 
‘classic’ in other 
words. But there is an 
awful lot of good 
software around — 
especially games 
programs — which we 
simply haven't had 

_the space to assess. 
Here, we present the 

first in asenes of 
reviews of software 
written for the more 
popular home micros. 
This week, our 
reviewers are Ross 
Holman, Dave 

Nicholls and Roger 
Willis; and the games 
are for the Sinclair 

spectrum. 
ZOMBIE ZOMBIE 
Quicksilva, £6.95 
Dave Nicholls: Oh no! Antescher has been 
invaded by zombies — nasty green ones that 
turn red with rage and attack whenever you 
get too close. 

To help you nid the city of this influx of Duran 
Duran fans, you're equipped with a helicopter 
which you can use to fly around in safety. But 
you have to leave it when you're destroying the 
zombies — a feat accomplished by running 
into them from behind! Once hit they turn all 

slavelike and can be led up onto any 
convenient wall where they will happily jump 
to their death to the tune of Ten Green Bottles. 
If you're not too confident of controlling the 
zombies this way, you can always fire your 
‘ouffer’ at them which'll make them run away to 
a safe distance 

Any architects out there will also be glad to 
hear that your helicopter is capable of carrying 
a large number of bricks around, so the city 
can be re-defined to suit yourself, you can also 
have some fun with your own brand of ‘Soft 
solid graffiti’! 

Basically this is Ant Attack all over again and 
as such it will appeal to Ant Attackers 
everywhere. But if you found Ant Attack a 
tedious expenence then don'tbotherwith _ 
Zombie Zombie. For those of you who've seen 
neither, however, Zombie Zombie is probably 
the best of the two. 3/5 HIT 

Ross Holman: This is just too similar to Ant 
Attack to offer anything very exciting. The 
tunes are OK and the ability to wnte graffition _ 
the bricks should keep you amused. 1/5 MISS 

Roger Willis: Tidying up the undead can be 
amusing, even though I’m told it’s a pastime 
short on originality. Probably a hit. 3/5 HIT 

EDDIE KIDD JUMP CHALLENGE 
Martech, £6.95 
Roger Willis: | can tell you fom beeen 
experience that leaning back or forward can 
certainly affect your stability while jumping a 
motorcycle. I can also tell you that, just as in 
this program, getting it wrong has spectacular 
consequences. Here, though, Eddie always 
gets up and waves to the crowd — I usually stay 
down screaming with pam... 

Approach distance appears irrelevant, so 
long as the bike has climbed through its five 

gears and indicated speed is at its maximum 
when taking off from the ramp. All you really 
have to dois control the bike in the air and that, 
presumably, governs the number of cars 
successfully jumped over. Sounds fine, 
doesn’t it? Well, itisn't... 

Cheapskate graphics only serves to 
underline the fact that Eddie Kidd has 
attached his name to a fairly pnmitive arcade 
game that gets boring quicker than players 
will get good atit. The intro — or practice — 
screen demands you jump a pushbike over 
oildrums; trouble is, you make a perfect jump 
every time! Oh yes, jumps beyond a certain 
limit produce an offer to SAVE on to blank 
cassette for competition entry purposes, but I 
can't imagine anyone bothering. 1/5 MISS 

Dave Nicholls: ‘The BMX section gets 
annoying — it's so easy you can do it with your. 
eyes closed! Jumping with cars is much more 
difficult and quite addictive. 4/5 HIT 

Ross Holman: You can control Eddie quite 
well, but even after practise I found it difficult 

to make any successful jumps over a decent 
distance. The ‘gusting wind’ didn’t help either! 
a/o MISS 
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