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The very latest news from across the entire world of videogaming 

Winter CES '94: 

Three cheers 
for Edge 
After only four issues, the 

videogames industry has 

voted Edge 'Magazine Of 

The Year', in the face of 

competition from not only 

U K games magazines, but 

a whole host of European 

titles too. 

As everyone knows, 

though, laurels are for 

sticking up on the shelf, 

not resting on. Here's to 

an even better '94 ... 

the main event 

m ttendance numbers shot through the 

roof. Stands grew to immense 

proportions. Once again the 

videogames industry out-consumed every 

other sector of consumer electronics. This 

was the Winter Consumer Electronics Show 
which took place between the 6th and 9th of 

January in the voracious expanses of the Las 
Vegas Convention Center. 

For the most part, this winter's show 

reflected the recent changes in the industry. 
For Sega, it meant another marginal victory 

over Nintendo, but then you needed to look 

hard for proof. And Nintendo's stand was so 

spacious that it emitted a strangely muted 

atmosphere. Both Japanese giants once 

again played their cards with a depressing 

predictability. Big games were on display in 

the form of Virtua Racing and Stunt Race 

FX, but to the more discerning eye, lbbit 

technology looked for the first time like it 

was outstaying its welcome. 

The PC and 3DO, and to a much lesser 

extent, Jaguar did their best to eclipse the 

abi I ities of Genesis and S NE S, with the 

division between the sophisticated games 

machine and the toy market ever widening .  
O f  course, Sega and Nintendo's future 

An other six 

m o nths means 
an other C o nsumer 

Electro n ics Sh ow. 

Edge b raved the 

crowds in sunny 

Las Vegas 

Las Vegas' Convention 
Center (left) was 
bursting at the seams 
this year. Sega's stand 
(above) had Sonic 3 and 
a few other surprises ... 



Saga's huge video wall in true 32bit splendour. Saturn was far from being announced 
but a crafty video contained some stunning demos of what the beast can do 

+- hardware plans were bubbling under if you 

looked hard enough. After all, both had to 

convince their respective cynics that they 

were driving the bus marked 'next 

generation'. 

And lots of people were only too happy 
to speculate on their individual efforts. 

N intendo rather half-heartedly put on some 

familiar demonstrations of Silicon Graphics 

hardware, while Sega had a far more canny 

approach, sneaking out glimpses of their 

eagerly awaited Saturn system onto the 
trade floor-with all but the most observant 

attendees missing them completely. 

On a huge video wall, a looping promo 
video showed a bullish actor waxing lyrical 

about all things Sega. First, he enthused 

about Genesis and Sega CD software, then 

Three Saturn games courtesy of the Edge paparazzo. (From the top) 
An unusual platform game with great animation and photorealistic 
backdrops; Virtue Soccer, with great perspectives; and lastly shots 
from the truly mindblowing racer, Deytone (above). Roll on Autumn 

qualified how Sega 'virtually owned the 

hi-tech arcade market' with an ultra-brief 

demonstration of their forthcoming Ridge 

Racer beater, Daytona. A minute later, we 

were suddenly streamed a collection of 

demos from five Saturn games which darted 

around the multi-screen wall. This whole 

scatter gun of images climaxed with the 

prototype Saturn hardware scaling into view, 

as our friend looked up to the heavens before 

whispering 'Saturn' in our shell-likes. It was 

like the coming of the Messiah, Sega-style. 

However, all this in-yer-face Sega 
bravado didn't change the fact that for the 

next six months, Sega obviously want to 

keep Saturn firmly at gossip and rumour 
level. No other details on the system were 

distributed at the show- Sega's reluctance 

to overshadow the hugely milkable l6bit 
market was all too clear. This was simply an 

appetite-whetting exercise for the industry. 

'Saturn does what Nintendon't', or 

something to that effect. )n fact, all our man 

revealed about Saturn was that it was 

coming out this fall in Japan. On an official 

level Sega were keeping schtum. 

But what 
about the games that 

were shown? First up, and rumoured by 

some to be the first game for the system, 

was a 3D action game with the player flying 

on the back of a winged dragon down a 

texture-mapped 3D ravine. Strangely 

enough, a similar game was being 

demonstrated on the Silicon Graphics stand, 
alth

.
ough N intendo's amazing graphic demo 

relied upon a huge $100,000 Silicon 

Graphics workstation-the Onyx Realityz. 

The other Saturn games included a 

version of Virtua Fighters, which perhaps 

unsurprisingly looked identical to the -+ 
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Virtue Fighters (top) 
looked identical on 
Saturn, but an amazing 
canyon ride on the back 
of a winged dragon 
(above) was even better 
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lt is ... 
The TXE Multi System. 
Based on the Flair 
technology used in the 
doomed Konix machine, 
the TXE has twin 32bit 
processors running at 
25MHz, a 25 Mips RISC 
DSP, a double speed CD 
drive - and will be 
featured in Edge 7 

Silicon Graphics demos 
from the Nlntendo 
booth. (From the top) An 
amazing pterodactyl 
flight; an airliner coming 
into land; an empty 
street scene; and lastly 
an articulated truck 
sequence 

coin-op. And Virtua Soccer, which was an 

original football game using the same kind 

of spectacular polygons and imaginative 

'camera' angles. Next, an extraordinary 

platform game entranced the spectators with 

its rotoscoped animation. But it was easily 

the Daytona racing game that impressed the 

most- if this was really Saturn in action 

then players are likely to be astonished with 

the finished system. Ultra fast, texture

mapped polygons like these are more the 

hallmark of Sega's proprietary 'model 2' 

arcade board (model l runs Virtua Racing). 

And there's no doubt that this collection of 

teasers, leaves N intendo with some very 

tough competition indeed. 

In many ways Nintendo's Project Reality 

claims were still uncomfortably hazy at 
CES. Vice president of marketing, Peter 
Main, skipped around firm technical 

specifications while addressing the show on 

the first day, and the unrealistically powerful 

Onyx demos did little to reassure the cynics 

that N intendo could deliver such power for 

under $250. 'Vapourware' became the 

buzzword of the N intendo stand-an Onyx 

packs four M I P S-designed R4400 

processors, each clocking at 150 M Hz, while 

SGI engineers claim that the Nintendo 

machine will only have one MI PS custom 

chip, with the assistance of a Silicon 

Graphics-designed graphics coprocessor. But 

given that the TV version of Project Reality 

will address a screen resolution roughly one 

quarter of the resolution used on Silicon 

Graphics monitors, the main question people 

were asking was how comparable the results 

will be ... Edge can't help wondering how 

many people wi 11 be prepared to wait two 

years to find out. 

Few people had ever seen such complex 

environments being generated in real-time at 

60 frames a second before. An airliner 

ploughed into a runway and exploded with 

disturbing realism, a tank was manipulated 

over some astonishingly realistic landscape, 

and incredibly detailed street scenes were 

zoomed around the screens like no 

tomorrow. However, it was a slower and 

more detailed demo running at 30 

frames/sec that impressed the most. Taking 

control of a dragon flying through a 

beautiful canyon, the guy from SGI steadily 

approached a flowing waterfall and castle 

complete with protective guardian. 

It was a breathtaking spectacle although 

it was still only an indication of the power of 

The Project Reality stand 
(left) wowed onlookers 
with its collection of 
demos. A $100,000 Onyx 
Reality2 was the monster 
responsible (above) 

Of course, the demos were jaw

droppingly good. No-one could deny that. an Onyx Workstation, and not necessarily � 

Sexier than Sonic The Hedgehog, that's for sure: Saga's CDX combines a Genesis and 
Saga CD in one tidy little package. lt's being renamed the Multi·Mega over here 



Nintendo's Stunt Race FX (above) and Super Metroid (right), were big 
enough SNES games to command their own dedicated stands 

Project 
Reality liftoff 
According to Japanese 

sources, three major 

Japanese electronics firms 

have agreed to supply 

Nintendo with the now 

complete MIPS-designed 

custom 64bit processor 

for inclusion in their 

much-vaunted Project 

Reality console. 

Rumoured to be a 

hybrid of the R4000 {lOO 

MHz) and R4400 {150 

MHz), sources suggest 

that Sharp will follow 

Toshiba and N EC in 

signing a manufacturing 

agreement with the 

American chip designer to 

produce the processor. 

Our source also 

confirmed that Project 

Reality will be cartridge

based, apparently relying 

on some breakthroughs in 

high density chip 

technology. Up to 400 

megabytes of data will be 

available to developers per 

cartridge- and top 

Japanese developers, 

Square Soft, are already 

working on Final Fantasy 

Vllfor a massive 126Mb 

cartridge. More details as 

and when we receive them. 

t- Project Reality. 

As for as Nintendo's l6bit line-up, 

'competent' pretty much summed it all up. 

Anyone expecting follow-ups to classics like 

Mario and Zelda was bound to be 

disappointed, with these big sequels now 

rumoured to be held over for the 64bit 

system. The biggest titles N intendo had in 

store were Stunt Race FX (previously known 

as FX Trax) and Super Metro id- the latter, 
a huge 24 meg sequel which proved 

especially popular with fans of the original 

game, even if it did lack major over-the

shoulder appeal. The same could also be said 

of Stunt Race FX, though-Sega's Virtua 

Racing easily trounced it on visual appeal, 

but once the control pad was nestled in the 

hand, it played exceptionally well. 

Kirby's Tee Shot, a cute isometric golf 

game looked pretty if nothing else, but the 

lurid-coloured Sound Fantasy- N intendo's 

mouse controlled music creation program

seemed to echo all the deficiencies and lack 

of credibility that Mario Paint suffered 

from. Where was F-Zero 2? Or Pilotwings 

2? Will we ever get to see sequels to these 

classic games? Naturally, not a whisper 

ushered from the N intendo stand. 

Finally, 'the best play here' was 

N intendo's theme for the show-an 

embarrassing group of choreographed 
dancers strutting in time to the massively 

annoying and repetitive 'The best play here' 

theme tune. Needless to say, the 'best' didn't 

stick around for very long. 

Sega's stand 
offered 

temporary respite, though, with Virtua 

Racing proving to be a promising 

introduction of their Super FX-beating SV P 

chip, alongside Sonic 3. More interest, 

however, was given to the launch of a nifty 

portable Mega Drive and Mega CD called 

C DX. This $300 semi-portable console was 

swish enough to stoke some confidence back 

into their flagging CD platform, even if some 

of the CD software still looked pretty dire. 

Tomcat Alley was the game that was 

pushed alongside the hardware-an F MV 

attempt at a Top Gun-style shoot 'em up 

action. But it was Zyriax's excellent thrust 

clone, Sub Terranea, that twanged the 

Nostalgia strings for Edge- a combination 
of contemporary shoot 'em up mayhem and 

traditional Thrust gameplay, sporting some 

really slick graphics. 

An unexpected Genesis conversion of 

Capcom's Mickey's Magical Quest, also 

looked better than most Genesis titles. 

Still on the Sega stand, on the first 

morning of the show, Sega's Tom Kalinske 

played Virtua Racing. Only the big attraction 

here was that his head-to head opponent was 

Robert Kavner, CEO of AT&T's Multimedia 

division, who played the game on another 

Genesis in a separate hall. This public union 

news 1 

Sega President Tom 
Kalinske (left) playing 
Virtua Racing over the 
phone with the EDGE 16 
modem (above). Jake, 
the AT&T robot (top) 
provided a few laughs 
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Trip Hawkins (top left) addressed the press on the first day. 3DO's impressive stand (above) Included 23 llcencees 
demonstrating their games as well Sanyo's fully working prototype system for the Japanese market (bottom left) 

was only made possible with the EDGE 16 

device- AT & T's $150 modem incorporating 

their own VoiceSpan technology, and 

developed by San Francisco-based PF Magic 

for release in the fall of this year. 

Both players were shown competing on 

the video wall and, when quizzed afterwards, 

Kalinske told Edge that up to four 

simultaneous players will be able to compete 

in Virtua Racing when played over the wire. 

And that's not bad. In truth, other software 

that supported the device looked exceedingly 

dodgy, but with companies like EA, 

Spectrum Holobyte, Microprose and Crystal 

Dynamics working on compatible games it's 

a unit with serious potential. And being able 
to talk to your opponents as you play is 

certainly a big bonus. 
AT & T's most entertaining exhibit, 

Hardly the most attractive piece of kit, but at least it was there. 
AT&T's 3DO will include modem and VoiceSpan technology 

though, was easily their robotic character 

called Jake who was positioned up on a 

platform on their main stand. As show 

attendees paraded past, Jake would analyse 

them with his camera eyes, and his hidden 

controller would then feed him a voice and 
move his body accordingly. For an even 

greater effect, he also relied on a huge 

database of samples which allowed him to do 

perfect impressions of whoever his audience 
requested. That this was all wryly handled by 

the operator- a stand-up comic- made it 

all the more funny and spontaneous. 

AT & T also introduced their prototype 

version of the 3DO at CES, a boxy grey unit 

with as much sex appeal as the American 
S NE S. Two different versions of the system 

were promised for Autumn this year. One is 

a more advanced model utilising VoiceS pan 

hardware and an internal modem, and the 

other is a standard 3DO player like 

Panasonic's system. But if AT& T's system 

wins the prize for the worst designed 3DO 
player, surely Sanyo's unit wins the prize for 

being the most stylish. Their player, now in 

fully working form, is currently scheduled 

for release in Japan in the Summer. 

Unsurprisingly, 3DO put up a fairly 

impressive show this winter-their ability to 

pull out the stops at CES time way 

outstripping their performance on the high 

street. Some impressive software helped 

them along no end, of course, with Crystal 

Dynamics proving their commitment once 
more with titles like Total Eclipse 

CTestscreen, page 58), Orion Off Road, a 

split-screen driving game, and The Horde, a 
smart-looking (and sounding) action 

adventure. Perhaps more interesting though, 

was the news that the company has already 

signed up to develop for Sega's Saturn, and -+ 

Panasonlc's FZ1 digital 
video adaptor (above) 
uses the MPEG1 chlpset 
for full-motion video 

rendered 
it 's got graphics that 
look  better than  rea l  
life, yeah that's what it 
means to get it a l l  
rendered . . . s o  smooth 
you can rea l ly see the 
smoothness and now 
i 'm thinking of getting 
my bedroom wa l l  
rendered t o  make it 
look  more l ike 3 D  and  
my car  too  so I can 
drive and it ' l l  be l ike 
virtua racing o n ly better 
and then i can  get a 
rendered girlfrien d  with 
great 3D tits and  . . .  



Velvet catsulted girls, Rebellion's smart Aliens vs PredatOI', and 
Cybennorph were the only valid reasons to visit Atarl's stand 
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Nintendo's Gateway 
System (top). Airline 
seats with LCD TV sets 
had a choice of SNES 
games. The TXE Multi 
System (bottom) was 
also unveiled at the CES 

+- Crystal Dynamics and the Sony PS-X seems 
a foregone conclusion, too. 

In total 23 300 developers got to unveil 

their efforts this year alongside the long

awaited and rather underwhelming versions 

of Jurassic Park and Road Rash which 

spearheaded 3DO's line-up, alongside 

Crystal Dynamics' games. 

New companies like Naughty Dog, 

Tetragon and PF Magic took comfort in the 

corporate excesses of 3DO's huge network of 

monitors, while investors were relieved to 

see both AT & T's and Sanyo's units helping 

the 300 cause just around the· corner. 

And M PEG has finally made it onto 300 

too, providing the essential digital video 

capabilities in the form of a small black box 

that clings gawkily to the side of Panasonic's 

machine. DV quality was on par with the 

latest results seen on Phi lips' CD-i, ie good 

in places but for the most part nothing to get 

VHS in a cold sweat. There were also 300 

demos of Cine Pak video playback and Kodak 

Photo COs. 
The 3 DO press conference, however, 

wasn't quite as encouraging. Sales supremo 

Trip Hawkins seemed on edge, and his 

audience certainly wasn't the weak-kneed 

bunch of admirers that the past two C ESes 

afforded him. 3DO's poor record since 
October demanded some answers and on 

some counts, the boy Hawk ins just wasn't 

prepared to give them. How many units had 
the 300 Company sold since launch? 'I'm 

afraid I can't answer that', was the 

unimpressive response. However, when 

confronted with the threat Atari posed to the 

300 dream, he offered an easy way out- 'I 

would suggest anyone interested in what 

Atari have to offer go over to their stand and 
see exactly what they're showing.' 

One can't help wondering whether Trip 
would be quite so self-assured without the 

support of Crystal Dynamics. They were 

arguably the only company that had anything 

that might persuade you to buy a 300. 
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Atari's stand was conveniently out of 
spitting distance from both Nintendo and 

Sega's booths- not that either party would 

have had just cause to do so. Without 

Rebellion's Alien vs Predator and A TO's 

Cybermorph, the Jaguar stand would have 

been a wasteland of ill-conceived software. 

However, it was worth a trip to their stand if 

only to see their promotional video- an 

unfortunate example of the Atari marketing 

machine in full flow. Scratch that, full ebb. 

Finally, lntel 
won the award 

for the most tedious 'theme' exhibition at 

CES with their 'The Adventure Inside' 

Pentium promotion. 

A guided tour through a fabrication unit 

recreated a clean room- a fundamental part 

of the chip-making process. This would have 

been okay if we'd been shown some evidence 

of the power of these 64bit workhorses. 

Instead, after the yawn-inducing slice of tour 

edutainment, visitors were bundled into a 

small room containing Pentium PCs and 

DX2s where games utilising the power of 

Intel's new chip were thinner on the ground 

than Power PCs. 

All we got was a few 486 standard 

demos of things ike IndyCar Racing and 
Rebel Assault. And if the huge video wall 

was anything to go by, a kitchen is an ideal 
environment for the Pentium. Especially if 

its hard drive is stuffed full of cooking 

forming now ... £ recipes. You can see those queues 

Where is it? 
This place will contain 
state-of-the-art hardware 
costing hundreds of 
thousands of pounds. 
Many will represent the 
leading edge of 30 
graphics technology, and 
some will allow users to 
enter the netherworld of 
Virtual Reality 

The lntel Pentium 
Processor - it's so 
powerful you have to 
wear a protective suit 
to use it. Not like the 
PowerPC ... 

11 
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Developers see 
Sony's new PS-X 

co nso le was 

recently sh own to 

develo pers in 

Lo n d o n. Edge has 

a l l  the deta i ls ... 

Sony's PS-X 
it is ... 
The ATEI show at Earls 

Court. All the major 

coin-op manufacturers 

will be in attendance, 

showing off such wares as 

Ridge Racer, Daytona 
Racing and possibly even 

Sega's Star Wars. See 

Edge 7 for a full report 

rJ t a developers' conference io 

December at their headquarters in 

London, Sony revealed their new 

console-branded the PlayStation-X or 

PS-X-to a stunned audience. 

Hamstrung by the most complex 
non-disclosure document they've ever seen, 

U K programmers and designers have at least 

stated that they were astonished by the 

power of Sony's new machine. Some typical 

comments were: 'It could do Galaxian3 

without breaking into a sweat-and without 

disc access,' stated one; 'It's going to 

revolutionise the way computers are at the 

moment,' said another, 'this just what I 

imagined the Nintendo machine to be like

it's awesome.'  

The PS-X hardware is still in 

development-all the audience saw was a 

mysterious beige box the size of a PC case

but the impressive tech specs are more or 

less finalised. Some code has already been 

completed and the audience were treated to 

a racing sequence, plus an astonishing 

demonstration of the PS-X's polygon

generating capabilities. A fully rendered 

Tyrannosaurus Rex head-looking 

suspiciously similar to the one in J urassic 

Park- was animated real-time via a joypad. 
Sony were tight-lipped about the 

architecture of the machine-and even 

though N DAs had been signed, checked and 

resigned, the Sony crew still wouldn't-or 

couldn't-answer specific questions about 

0 nee again we reach the 
regular spot in Edge 
which features the most 

spectacular intro sequence or 
attract mode of the month. This 
time we take a long, lingering 
look at the Total Eclipse intro 
(Testscreen, p58). Streaming 
video off CD, the lOO treats us 
to some stunning computer· 
generated visuals, introducing us 
to the villains of the piece - the 
planet-pummelling Drak-sai ... 

Opening with a panoramic 
view of space, all

well. Suddenly, from nowllere a 
fteet of Drak-sal ..,...... A huge 
-a.enhlp hovers Into view and 
- Drak-sal fighters pour from 
Its hang- Some dramatic 
music begins to play 

the architecture and, more importantly, 

exact detai Is of Sony's choice of storage 

medium-although Sony's press material 

suggests that it's CD-only. 

Sony Electronic Publishing were keen 

to play down the event, and had no comment 

on the progress of the machine, only to say 

that Edge is premature in its reporting. The 

PS-X won't appear for at least a year, and 

probably longer. 

The PS-X 
must be a developer's 

dream, given that Sony are talking to the 

publishing community to see what they want 

included in the hardware, and considering 

the wide range of development tools Sony is 

providing for its licencees. 

The development system is split into 

two sets of tools: one for artists and one for 

programmers. Artists' tools include a 20 
sprite editor, 3D graphics editor plus a 

movie editor for F MV. All tools are operated 

via a dedicated art tablet connected to a PC. 

The data is then parted over to the 

programmer's PC which emulates the PS-X 

operating system <OS) in realtime and 

includes a C compiler and debugger. Code is 

then assembled and linked to a PS-X target 

box via a CD- RO M simulator, and a 

CD- RO M creator/writer allows gold 

(recordable) COs to be used for debugging 

and testing. 

Next month, Japanese developers will -+ 

This F1 demo is an 
early indication of the 
power of P5-X. Ridge 
Racer, here we come . . .  

Cut to Interior: StarllaM 
Bravo. One of Its crew 

members picks up a fteet of 
Incoming fighters- his ....... 
He turns to notify the 
Commander that the ftglltera 
...._.to be moving In attack 
format!- and towards them 

Cut to exterior- of 
StarllaM Bravo. As the 

Omella Quadrant's An blazes 
away In the background, the 
Drak-sal z- Into view. Down go 
their wings, up go their shields. 
Suddenly StarllaM Bravo
e� vulnerable 



The P5-X's polygon
handling capabilities were 
aptly demonstrated by 
this T·Rex head. Using a 
standard joypad, a Sony 
representative was able 
to open and close the 
dinosaur's jaws - all 
smoothly and in real·time 

+- receive the 2 D sprite editor, 3D graphics 

tools, movie data converter and a 

programming tool for the PC, plus a sound 

data converter for the Apple Mac. 

Sony also intend to provide full on-line 

support to developers with a library of data, 

access to new information-and also by 

cultivating the exchange of information 

between users. 

Cut to� up of the 
Comnlander. Cool, calm 

and collected, -lncJy 
oblivious to the eh-. going on 
...,..nd him, he asks- of his 
crew IIMIIIIbers to put up the 
video screen. lt's time to talk to 
theDnlk-salleader ... 

The evil leeder - Lord 
Zodak-meteriall- on 

the video screen. Hissing like a 
snake, Zodak explains that the 
crew of the Starbase Br11vo 
should be honoured, - the 
'Drak-sal only feed on Intelligent 
and usklllful ...tar flghte ..... • 

news 1 

Sony's press 
material clearly 

indicates that the PS-X is targeted as a 

games machine, with none of the multimedia 

aspirations that seem to have backfired on 

3DO and CD-i. There's also an emphasis on 

'real-time' in generating 3D or video images 

and player response, with feedback down to 

at least within 2/60 of a second. 

Initial targets are for three million 

unit sales in the first year, generated by its 

advanced technology, aggressive 'consumer
attractive' pricing, an extensive library of 

titles and, of course, the Sony brand name. 

As exclusively revealed in Edge five, 

the PS-X is based around the 32bit R3000A 

RISC chip running at 33 M Hz and 30Mips 

with a huge bus bandwidth of 132Mb/sec. It 

has a main RA M of 8 Mb, with 8 Mb of 

V RA M, 4 M B  of sound RA M, a 256 K 

CD- RO M buffer and an operating system 

that takes up a vast 4 Mb of RO M. 

The PS-X has a dedicated data 

decompression engine, which runs at 
80Mips, and is compatible with J PEG, 

M PEG! and H.26l files. It's not yet known 

whether the PS-X will have M PEG built-in, 

enabling it to play Digital Videos and F MV 

titles, in the same way as CD-i and CD32. 

As with 3DO's custom hardware, the 

PS-X can scale, rotate, distort and warp 

sprites, and is able to display up to 4,000 

8x8 sprites every l/60 second. If the RISC 

chip is the heart of the machine, the brains 

is the. GTE geometry engine, which is a high 

speed matrix operating processor, rated at 

66Mips. Capable of rendering 1.5 million 

flat shaded polygons per second, or half a 

million Gouraud shaded, texture-mapped 

and light-source shaded polygons per 

second, Sony's technology puts the PS-X 

'way out there', as Trip Hawk ins would say. 

It looks like Sony have got it 

completely right: the 'quantum leap' that 

3DO wanted to take looks like a tentative 

step compared to the sheer power of PS-X. 

' Nothing can touch it' seems to be a popular 

phrase, and given that Sony are intent on 

launching with a large library of good 

quality titles, everyone else had better £ 
watch out when they do ... 

SONY 

ELECTRONIC 
PUBLISHING 

Sony's assault on the 

games market began in 

earnest in 1991 when it 

formed Sony Electronic 

Publishing. 

Set up to produce and 

distribute interactive 

media, it now has five 

operating divisions 

Sony lmagesoft

Sony's videogame label 

which supports all Sega 

and Nintendo platforms. 

Its first games appeared in 

early 1993. 
Psygnosis- Which 

Sony bought out in 1993, 
and which produces games 

on all formats, but is now 

concentrating on CD. 

Multimedia 

Productions- Sony's 

CD-ROM division which 

licences, develops and 

distributes PC and 

Macintosh CO titles. 

Publishers Data Service 

Corporation - Which 

offers a technology 

support service to 

software publishers. 

Recorded Media

Provides sales, marketing 

and technical support for 

Sony's CD-ROM and 

LaserDisc divisions. 

Cut to exterior. Zodak 
WM'IIS the Conunander not 

to resist. And, so • to 
emphMise the point, out comes 
the Drak-sal's main weapon -the 
Sun Dagger. Aimed directly at 
Omega Quadrant's sun, Zodak 
gives the order to open fire 

The Sun Dal(gerlets •
with - single bolt. The 

Comnlander can only sit and 
watch M the sun explodes. 
o.1mess fills the screen, the 
music dies down and the sound 
of Lord Zodak's laughter fades 
away. Game on ... 
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Zool: first PC game 
Develo pers ATD 

and c o i n-op  

experts Bel l  Fruit 

have p roduced a 

new system that 

a l l ows easy 
conversi o n  of P C  

to hit arcades 
games to arcade 
format. Zoo/ is 

the ir  f i rst subject. 

Edge rep o rts 

m remlin's ZoQI is about to become an 
arcade hero thanks to a new coin-op 

system jointly developed by Attention 

To Detail, and Bell Fruit Manufacturing who 

provided the funding for the first machine. 
ATD-who helped debug the J aguar 

chipset anctdeveloped Cybermorph for Atari

have invented a dual hardware/software 

system based around an Intel 486-type 
processor. So, as well as running a 

256-colour Zoo/, their system can easily have 

PC compatible software parted to it. 

Bell Fruit Manufacturing- who will be 

using the new hardware in their Zoo/ cabinet 

-are hoping to harness the games community 

in the U I< to write programs for the system. 
They are already talking to several companies 

who are all keen to get their PC games in the 

arcade-without having to shell out on 

dedicated hardware. 

Martin Green, R&D director of ATD 

and inventor of the system explains: 'The kind 

The completed Zoo# running in a standard cabinet. Bell Fruit will 
produce dedicated units for distribution in pubs and arcades 

ATD's prototype 486-compatible coin-op 
board. The finished article will 
eventually be at least half the size 

of thing you'll see is conversions of products 

already in the market, or new products 

written by PC games companies. The U I< 

games development community is very well 

represented on consoles, but have a low 

profile in the arcades-this may help to 
change the situation.' 

'Of course, when you say arcade, the 

ones people talk about are the ones at the top 

-the Virtua Racers, Galaxiarrs, Ridge 

Racers- those machines are all well over 

£10,000 apiece. Our system is much cheaper 

and very scalable.' 

The clever part of the new system is that 

it only uses a small custom hardware 

component-around 5,000 gates-and most 

of the work is done in software. 486-type 

processing is used because it's relatively 
cheap and eases the process of portability. 

However Martin points out that 'There 

is a massive range of 486-compatible 

processors on offer which give us a lot 

ftexibility. For an extra £150 onboard cost, 

we can use a DX2/66 and double the 

performance. We've also got our eye on some 

of the new RISC chips, like the DEC Alpha-

20 times current performance for only £300!' 

ATD see . 
bus bandwidth (the amount 

of data the architecture can handle) as the 

main problem with much existing hardware. 

As Martin says, 'A wide databus is like having 

a great big truck: it's great for hauling tons 

of stuff around, but if you want to take 

something down the road it's useless.' 

The new system eliminates this by -+ 
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[)rg__�l'�t scllrr1g IL�hrt 

CLlllSOil' g.Jilh' lll I ���13: 
Mortal Kombat 

Totdl ,11110Lir1t S�lt'nt Llll 

llldli,t'llllb ;\ft)tLI/ 
/\lllll[\1[ Ill till' Uh.: 
£2.2 mi llion 

Nulllllt'r of loothdll 

gdlll l'S l'llhl'l lt'il'<lSt'd 

or dLH' for rdl',lSt' 

lH'I\H't'rl Dl'n'rlllll'l I st 

,md Jul1 1st: 11 

Ntrrllllt'l of !Otllh,JII 

lt'.lllbfrprn Bri!.lltl 

Pili"IICIP.llltlg Ill tiH' 

W<llld Cup: 0 

NullllH'r of Clllllplllt'r 

<lrld vrcl<'Og<li1H' 

11ldg<.l!illl'S Clll l t.' tltl\ 

cloggmg up tiH' SIH'IH'S 

of dll good (dtHi tllOSI 

h;_Hil tll'WS<lgcnts: 59 

Trtle voll'd f\.tlg<l/ltll' of 

till' Yl'<lt hv till' gre.Jt 

<ltlci t!H' good of tiH' 

g<1r1ws mdustrv: Edge 

Nurnlwr of consoles 111 

LISl� itl till' UK dS of I st 

J <lllll<liV 1 9'J'l: 9.4 

million 

Nu111her of l'XIltllrtor s <1! 
tillS 111011111·s LIS 

ConsunH� t [ll'Ctrn rlics 

SIHlw (Cl Si 111 L.Js 

Vcg<Js: 79,000 

T otdl floor sp<lCl' 

COV<'IHI ily ClS 

CXIllfli!OI S: 1,006,280 

square feet 

Floor spilcc ill C[S 

covered by tlltl'tdCtiVl' 

l�ntcrtililltlH'tlt IIHlltslry: 

171,902 square feet 

Floor spdCl� covcr('d hy 

Nllllcnclo ci!Spl<�y: 

59.427 square feet 

Floor sp.Jcc ill tlw cr:s 
covcn�d lly Sq_;<l 

d1spl<1y: 37,697 square 

feet 

Monl�Y invcstPd lly 

Atim founder Noliln 

8uslmr>ll on tile 

fornldllon of t11c 

COtllprtny Ill ·t q J ) : 
$250 

Sum pilicl to 8uslmdl 

l)y Wrnncr Btos w iH�Il 
tJuy1ng 1\I<Jn 1n 1 '177: 
$28 million 

Amount of rnoney lost 

IJy Ill an for I lw y<><lr 

endrng Dcu�tnt>cr 1 si 

1992: $73.6 million 

In Jap;cmese. the word 

Nintcndo rnerms: 

'Work hard, but in the 

end it is in God's 

hands' 

Expected total CD •.' 
sales hy Jan: 75,000 



T1le Zooi coln-op boasts 
an animated lntro and 
new level demgns by 
Gremlin, while ATD 
recoded the game, 
adding parallax 
scrolling In 256 colours 

RI&D director Martin Green (left), and managing director Chrls Glbb (right) of Attention 
To Detail. Their new hardware/software system could revolutionise low .. nd coln-ops 

+-keeping all processing on-chip. Electronics 

on-chip are three to 10 times faster than off

chip, and it also reduces the need for lots of 

external RAM. 

'What we have is something that 

eliminates bus bandwidth as the main way of 

rendering graphics.' says Martin. 

'Traditionally, most games start off by having 

an empty screen buffer and you paint objects 

from the back, forwards towards the screen 

until you've got the image you want. What we 

have is a method that uses on-chip processing 

to do the same thing. The actual truth is that 

there's no screen memory at all.' 

According to Martin: 'If you look at the 

underlying hardware, a programmer would be 

hard pushed to get a single sprite moving: it 

doesn't work that way. There's a whole layer 

of highly optimised software that implements 

our algorithms and actually does the work.' 

ATD are quick to point out that this 
makes the system very easy to work with: 

programmers won't have to get to grips with 

learning the vagaries of new chipsets or 

operating systems. 

The ease f b
.1. d o use, porta 1 1ty an 

scaleability of the system makes it a target 

for many new developments. Martin explains: 

'We have the first machine up and running 

Zoo/, and we'll continue to develop increased 
performance arcade systems, but we're also 

looking to take the architecture into any 

other market that it's suitable for. One of the 

most interesting ideas is to implement a very 

low-cost version completely in hardware, 

which would open up all sorts of opportunities 

in consumer electronics. That might be low
end consoles, high-end arcades or windowing 

systems on graphic interfaces. 

'Obviously we don't want to give too 

much away,' says Joint MD Chris Gibb, 'but 

we have a technology, and we're looking for 

applications for that technology in other 

markets. It has specific advantages which 

are: ease of development; scalable 
performance; and a low bus bandwidth 

requirement. 

'In particular we can see strong 

advantages in low-cost Virtual Reality, hand

held consoles and interactive TV.' 

And you can expect to see the first 

fruits of this new technology in the £ arcades later this year ... 
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When is ... 
The 12" LaserDisc 

format has been around 

for more than ten years. 

However, this is the first 

time that the possibility 

of playing back video 

footage from Philips' new 

Compact Disc format 

was fully realised . . .  
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The latest Vi rtual 

Real ity kit was on 

commercial 

d isp lay for  the 

fi rst time at this 
year's IAA PA. 

Edge was there 

it is •.• 

Five years ago. The very 

first FMV was squeezed 

onto a CD by RCA's 

research team in 

Princeton. A second of 

video took minutes to 

decode - happily, things 

have improved since 

then (see p54) 

Entering E&Sflwerks' 
Virtual Adventures ride 
(from top to bottom). 
The periscope screen 
provides a view of you� 
computer generated 
surroundings; 3D 
glasses give it depth 

at IAAPA show 

The lAPPA event was a hotbed of 
activity for all sorts of amusement 
attractions - but VR stole the show 

(] he American International 

Association of Amusement Parks 

and Attractions (]AAPA) annual 

exhibition was held for the first time in Los 

Angeles this year, and it featured a record 

822 exhibitors covering a massive 300,000 

sq feet. This incredible gathering of the 

hottest attractions managed to pull in 

25,000 visitors from around the world. 

And it's easy to see why: Virtual 

Reality (V R) entertainment for theme parks 
and special Location Based Entertainment 

(LBE) centres was on commercial display 

for the first time at the show. 

Three main concept systems competed 

at IAA PA. The first was the Head Mounted 

Display (H MD) system produced by Visions 

Of Reality Corp. This system uses the latest 

compact H M Ds (Head Mounted Displays) to 

provide immersive V R, linked up in a six pod 

configuration. 

There is only one game completed for 

the machine so far, called CyberGate. 

CyberGate will be ready for installation in 

the first quarter of this year, and will cost 

L BE centres a cool $500,000, with current 

estimations of the playing costs at around $8 

per ride. The whole thing is powered by a 

Silicon Graphics Onyx Reality Engine, and 

uses Kaiser Electro-Optics display units. 

Before entering into combat, each 

player chooses their allegiance-either to 

the Shandari race or to the Ptox. Pilots each 

receive a player's guide and an intergalactic 

passport on which to keep a log of their 

missions and kills. 

The next 
system gathering interest 

was the Virtual Adventures machine, created 

jointly by Iwerks Entertainment and military 

and commercial image generator Evans & 

Sutherland. The system uses computer 

generated scenery and special 3D glasses to 

create a fully immersive environment. 

It gives six players sitting in a 

submarine mock-up the virtual experience of 

traversing the bottom of Loch Ness in search 
of the monster and her eggs. Each player 

assumes a different role, with positions for 

pilot, navigator, two observers and two crew 

members operating the robot arms. � 

Take a trip through the suspiciously u�t-murky depths of Loch Ness with the Evans & 
Sutherland/lwerks' Virtual Adventures ride. A full set-up can be yours for just $1.8m 

. - \ 11,��.� \\ 
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VOR's Cybergate 
gives you the chance to 
help the Shandari in 
their war against the 
Plox - or vice versa. 
The player's guide (top) 
gives you some history 
of the conflict, while 
the pod (middle) 
houses the hardware 
needed to generate the 
deep space battle 
scenes (bottom). VOR 
are looking to site a 
Cybergate system In 
London very soon 



Magic Edge's Hornet·1 
(top) - a  real stomach 
churner of a ride. 
Running on a Silicon 
Graphics Onyx engine, 
the futuristic air 
combat scenes 
(middle, bottom) are 
mightily impressive 

t- Four submarine capsules compete in 

the search, while another four are being 

prepped ready for the next ride. Different 

roles are g iven to each team for each game, 

either acting  as archeologists attempting  to 

save the eggs,  or as a band of bou nty 
h u n ters out to make a q uick buck ! 

The engine behind the ride is the 

mig hty ESIG 2000-and wou ld-be 
purchasers of Virtual  Adventures can expect 
to pay a vast $1.8 million for the hardware. 

The actual  system on display at the show 
was only 80% completed, but it st i l l looked 

like it will be well worth the $5 you' l l  pay 

for a ride when it actually surfaces mid ' 9 4. 

The most popu lar stand of the whole 

show was Magic Edge's Hornet-1 simu lator 

- another system r u n ning SGI's Onyx 

engine. T h is one seater motion capsu le  has 
full G-l oadi n g ,  g iving  the player a taste of 

the forces pilots endure on launch or during 

the twists and turns of evasive manoeuvres. 

T h is is thanks to the custom motion 
platform that the system rests on -capable 

of a stomach-evacuat ing  360" of rol l and 

70" of sideways p itch. 

Once the player gets inside the 

mach ine ( hav ing first completed a l l  

digestive processes ) ,  h e  has t o  p u t  on a 

specially fitted seat harness and a 

headphone set that keeps him in contact 

with the flight commander and other jets 

with in  the game environment. The player 

can then take off and f ly  rou nd the virtual  

world destroying  specially se lected targets, 

including p l anes, installations and ships. 

The sleek l ines of the Hornet-1 capsu le  

and  its super-fast graphics drew the crowds 

-but the trade were equa l ly  impressed by 

the fact that the system is fully backed by 

N amco and Si l icon Graphics. And plans are 

afoot to open special L B E  centres dedicated 

to these capsules within specially created 

cyber-warzones. Expect more on this soon. 

IAA PA d j d 
more than j ust 

preach to those already converted to the V R 
fait h ,  though.  Members of the f i lm industry, 

( j ust down the road in Hollywood 

remember ) ,  were at the show in force to try 
out the best V R  kit around.  After a l l, there's 

a general feeling in Hollywood that V R  

could be the next step i n  mass audience 

entertainment, and naturally the movie 

mog uls don't want to get left beh ind if and 

when VR takes off. After all ,  very big bucks 

could be at stake here. 

IAA PA was a spectacular explosion of 

new ideas for location-based visual  and 

interactive entertainment:  but more 

importantly it was also the place where the 

U S  entertainment industry got its first real 
taste of h ig h-end V R systems outside of 

professional  simu lation environments. 

And all this means that the next 

generat ion of V R  entertainment centres 

could be happen ing  sooner than we £ 
thought .  Watch t h is space ... 

n e w s  i 

Date book 
February 
Virtual Real ity '94: Novote l ,  H a m mersm ith , London (071)  
976 040 5 .  Feb 1st-Feb 2nd ,  Open fro m 9 . 30-5 . 0 0 .  

T ickets £ 1 0  o n  the d o o r .  Trade fre e .  Th is  eve nt cou ld  we l l  
b e  the p l ace t o  b e  i n  February .  
A O U  Show: Fe bruary 22nd-23rd . J a p a n  Convent ion Centre , 
M a k u h a ri Messe , 2-M akabe C h i ba-s h i ,  C h i b a ,  Tokyo . Ca l l :  
010 8 1  (3)  866 937 1 .  J a pa n ' s  B I G  coi n-o p show: expect 
3 D  games to be the ta l king point .  
Blackpool Amusements Exhibition: The Wi ntergard e n s ,  
B l ackpoo l .  February 22-24th . Ca l l :  N o rth West Exh i b it ions 
o n  0235 25252 . The North ' s  e q u iva l e nt of the A TE l . 

March 
AC M E  Show: M arch 1 7th-19th . O ' H a re Exposit ion Center, 
Ch icago , US. Fo r more deta i l s  c a l l  the o rga n i se rs o n :  
0 1 0 1  ( 708) 333 9292 . H uge U S  coi n-o p show. 
Taiwan Amusement Exhibition : Held at The Wo r ld Trade 
Centre , Ta i c h u ng, Taiwa n .  Co ntact C reative I nte rnati o n a l  
P u b l i c  R e l at ions Consu ltants , 9th Fl oor ,  2 1  C h u n g  C h i ng S 

Road , Sect ion 3 ,  Ta i pe i ,  Taiwa n ,  Repu b l i c  Of C h i n a .  Te l :  
010 886 ( 2 )  393 7 404 . 

Apri l 
I nternational Computer Show: Fri d ay 2 2 n d  Apr i l -S u n d ay 
24th , We m b l ey Exh i b it ion H a l l  (0222)  5 1 2 1 2 8 ,  Open 
1 0 . 00-6 .00 Fri-Sat, 1 0 . 00-4 .00 Sun.  T ickets £7 adu lts ,  
c h i l d re n  u n d e r  1 0  £5 . Advance ti cket d i scount.  Good 
p l ace to pick up barga i n s  o n  al l  th i ngs com puter-re l ated . 
European Computer Trade Show: Apri l 10th-12th . Open 
from 9 . 30am to 5 . 30pm at the I s l i ngto n Design Centre ,  
Lo n d o n .  Fo r fu rther deta i l s  ca l l :  (081) 7 4 2  2828.  M a i n  
eve nt fo r showing o ff  the l atest videoga me wares - and 
ge n e ra l  i n d u stry wate r ing h o l e .  
M I D I  & Electronic M usic Show: Apri l 22nd-24th . We m b l ey 
Conference Centre .  Open 1 1 . 00-6 .00 Fri , 10. 00-6 . 00 Sat, 
1 0 . 00-4 .00 S u n .  T ickets £8 on the door, £5 in advance.  
Fo r fu rther deta i l s  ca l l :  0222 5 1 2 1 2 8 .  You r  cha nce to see 
- and buy - al l  the l atest i n  the wo r ld of  e l ectro n i c  m u s i c .  

June 
Consumer Electronics Show, Chicago: J u n e  23rd-25th . 
O rga n i sed by Consumer  E lectro n i c s  G ro u p  of E lectro n ics 
I n d u str ies Assoc i ati o n .  (0101 202 457 8700).  H uge 
videogame event - l i ke the Wi nte r C E S ,  but w i n d i e r .  

Show organisers:  if you r  show isn 't l i sted here ,  

i t 's  o n ly becau se you have n 't to ld Edge about it .  

Do so on  0225 442244 , or  fax us on 0225 

338236 , o r  send deta i l s  to Datebook, Edge, 30 
Monmouth Street, Bath, Avon BA1 2BW 

"' 
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Cannon Fodder Am iga Super Mario All Stars Super  NES FIFA International Soccer Mega 
Drive Sonic CD Mega CD Dragon Ball Z2 Super  Fam icom (Japan)  Fantasy Star IV M D  
(J apan) Rebel Assault P C  CD-ROM Frontier: Elite 1 1  P C  Star Trek: The Next Generation 

The very l atest c harts fro m ac ross the  e n t i re wo r l d of v i d eogam i n g  

Am i ga 
1 C a n n o n  Fod der 

Virgin (£30} 

2 F ro n t i e r :  E l i te I I  

Gametek ( £ 3 0 )  

3 M o rta l  l<o m bat 

Virgin ( £ 3 0 )  

4 P re m i e r  M an a g e r  2 

G remlin {£26)  
5 Z o o l  2 

G remlin {£26)  
6 C h a m p i o n s h i p  M an a g e r  9 4  

D ata D i s k  Domark ( £ 1 0 )  

7 M o n key I s l an d  l<izz ( £ 1 7 }  

8 M i c r o  M ac h i nes  

Code Masters ( £ 2 6 )  

9 T h e  Sett l e rs Blue Byte ( £3 5 )  

1 0  S e n s i b l e  S occe r 9 2/9 3 

Renegade!M indscape ( £ 2 6 )  

Lots of movement in the Amiga chart this 
month. From nowhere, Cannon Fodder {above) 
storms straight Into the number one spot. 
Mortal Kombat makes its presence felt at 
number three, while Micro Machines screeches 
into number eight. Zoo# 2 also makes its 
debut, straight in at number five 

Many thought that the characters from Street 
Fighter would be strong enough to hold onto 
the number one spot for many months, but 
their appeal seems to have been limited. RFA 
International Soccer {above), Aladdin and 
Sonic Spinball all surpass the mighty Capcom 
game. Sensible Soccer's sudden emergence at 
number eight knocks the very poor Jurasslc 
Parlc out of the top ten. Expect to see the 
soon to be released Virtua Racing battling for 
total Mega Drive supremacy 

M e ga D r ive 
1 FIFA Internati o nal  Soccer 

Electronic Arts (£45} 

2 A l ad d i n  Sega ( £5 0 )  

3 S o n i c  S p i n ba l l Sega ( £4 5 ) 

4 S t reet F i g hte r I I  C h a m p i o n  

E d it i o n  Capcom ( £6 0 )  

5 M o rta l  l<o m bat 

A rena Enterta inmet ( £5 0 )  

6 J u n g l e  S t r i ke EA ( £4 5 )  

7 F 1  Domark ( £ 5 0 )  

8 S e n s i b l e  S occer  

Renegade!Sony ( £4 0 )  

9 S o n i c  2 Sega ( £ 4 0 )  

1 0  M i c r o  M ac h i nes  Code Masters 

( £3 5 )  

Supe r  N ES 
1 Mar io  A l l  Stars 

Nintendo (£50} 

2 S t reet F i g hte r I I  T u r b o  

Capcom ( £6 0 )  

3 N i g e l  M an se l l ' s W o r l d  

C h am p i o n s h i p  N intendo ( £4 0 )  

4 A l ad d i n  Capcom ( £4 5 )  

5 J u rass i c  P a r k  Ocean ( £ 5 5 )  

6 M o rt a l  l<o m bat 

A ccla im ( £ 6 0 ) 

7 S u p e r  B o m be r m a n  

HudsonSoft ( £4 5 ) 

8 S t r i k e r  

Elite ( £4 5 )  

9 S u p e r  M a r i o  l<art N intendo 

( £ 4 0 )  

1 0  C o o l  S p ot Virgin ( £4 5 )  

Nintendo's Icon, Mario {above), together with 
his All Stars, still rules the lives and pockets 
of many Super Nintendo owners. Rik Mayall 
has obviously helped the sale of Nigel 
Mansell's World Championship over Christmas, 
and it moves straight into number three. The 
only other new entry is Ocean's Jurassic Parlc 

. . • . • . . • . . • . . • . . • . . . . . . . . . . • • . . . . • • . . . . • . • . . • . . . . . . . . • . . . • . . . . . • . . . . . . . . . • . . . . . • . • . . • . . . . . • . . . • . . • . . • . . . . . . . . . • . • • . . • . • • • •  



P C  C D -RO M 
1 Rebel Assault 

US Gold (£46) 

2 Day Of T h e  Te ntac l e  

U S  G o ld ( £4 6 )  

3 D rac u l a  U n l eashed M indscape 

( £ 5 0 )  

4 T h e  7th G uest Virgin ( £7 0 )  

5 Retu r n  T o  Z o r k  

A ctivision ( £ 5 0 )  

6 L o rd Of T h e  R i n g s  

Interplay ( £4 5 )  

7 D u ne Virgin ( £5 0 )  

8 T h e  J o u rneyman P roject 

Gametek ( 4 0 )  

9 I n d i an a  J o n e s :  F ate Of At l an t i s  

U S  G old ( £4 6 )  

1 0  B att l e  C hess 

Interplay ( £4 5 )  

As we expected, Rebel Assault (above) goes 
straight to the top of the tree. lt's amazing to 
think that Virgin's The 7th Guest hasn't fallen 
out of the top five since Edge was conceived. 
Journeyman Project and Indiana Jones are the 
only other new entries this month, reaching 
numbers eight and nine respectively 

P C  
1 Fro ntier : E l ite 11 

Gametek (£40) 

2 N etwo r k  Q R A C  R a l l y  

Europress ( £3 5 ) 

3 M o n key I s l an d  l<ixx ( £ 1 7 )  

4 M i c rosoft F l i g ht S i m u l ato r 

M icrosoft ( £4 0 )  

5 I n d y C a r  R ac i n g 

Virgin ( £4 5 ) 

6 T F X  Ocean ( £4 5 )  

7 J u rass i c  P a r k  

Ocean ( £3 5 )  

8 B -W i n g  

U S  G o ld ( £2 1 )  

9 L e m m i n g s  2 

Psygnosis ( £ 4 0 )  

1 0  X m as L e m m i n g s  

Psygnosis ( £ 1 5 )  

After months of non-activity, Mega CD owners 
finally have new titles. Doing what he does 
best, Sonic (above) claims the number one 
spot. The excellent Thundel'flawk from Core 
Design also makes a dramatic entry. Lethal 
Enforcers at number three, and Silpheed at 
number six are the other newcomers 

M e ga C D  
1 S o n i c  CD 

Sega (£45) 

2 T h u n de r h awk Core ( £4 5 )  

3 Leth a l  E nforcers  t<onami ( £5 5 ) 

4 N i g ht T rap Sony ( £5 0 )  

5 S ewe r S h a r k  

S ony ( £4 5 )  

6 S i l pheed Game A rts ( £5 0 )  

7 F i n a l  F i g ht Capcom ( £4 5 )  

8 E c c o  Sega ( £4 5 ) 

9 B atman Retu r n s  

t<onami ( £5 0 )  

1 0  S h e r l oc k  H o l mes 

Sega ( £ 5 0 )  

M o st wa nte d 
1 Star Trek: The Next 

Generati o n :  3DO 

2 A l i e n  vs P re d ato r :  J ag u a r  

3 J u rass i c  P a r k :  3 D O 

4 T i e  F i g hte r :  P C  

5 R i se Of T h e  R o bots : C D 3 2  

Another 3DO game claimed the most votes In 
this month's most wanted chart. Star Trek: The 
Next Generation (above), just managed to pip 
Alien vs Predator on Atari's Jaguar. Remember, 
you can send your own most wanted lists to 
Edge, 30 Monmouth Street, Bath BA1 2BW 

SFC  (Japan) 
1 Drago n Bal l Z2 Bandai ¥ 9800 

2 D rag o n  Q u est I . I I  Enix ¥ 9 6 0 0  

3 R o m a n c i n g  S a g a  2 Square S o ft 

¥ 9 9 0 0  

4 S u pe r P uyo P uyo Banpresto 

¥ 8 2 0 0  

5 L e g e n d  of H ao u  t<oei ¥ 1 2 8 0 0  

6 F at a l  F u ry 2 Takara ¥ 9 9 8 0  

7 A l ad d i n  Capcom ¥ 9 0 0 0  

8 G i a ' s  I l l u s i o n  Enix ¥ 9 8 0 0  

9 S u pe r M ar i o  C o l l e ct i o n  

N intendo ¥ 9 8 0 0  

1 0  T o u r n a m e n t  F i g hte rs 

t<onami ¥ 9 8 0 0  

The success of the Dragon Ball series can't be 
ignored in Japan - lt's been one of Bandal's 
biggest licensing opportunities, and shifted 
large numbers of their one-one-one beat 'em 
up - with the new sequel set to do the same. 
Takara's Neo-Geo beat 'em up conversion, 
Fatal Fury 11, (above) stands at number 6 this 
month. Import buyers might want to look out 
for certain games, In particular Super Puyo 
Puyo - a conversion of Compile's splendid 
Mega Drive Columns clone, and Enix's Soul 
Blazer-style action RPG, Gla's Illusion 

M D  (Japan)  
1 Fantasy Star IV 

Sega ¥ 8800 

2 S h i n i n g F o rce I I  Sega ¥ 8 8 0 0  

3 D ream H o u se ( C D )  

Sega ¥ 7 8 0 0  

4 P uy o  P uyo Sega ¥ 4 8 0 0  

5 S o n i c  C D  

Sega ¥ 8 8 0 0  

6 C o l u m n s  I l l  Sega ¥ 6 8 0 0  

7 Let h a l  E nforcers  ( C D )  t<onami 

¥ 9 8 0 0  

8 S t reet F i g hte r I I  Dash Capcom 

¥ 9 8 0 0  

9 A l da r k  ( C D )  Sega ¥ 8 8 0 0  
1 0  A l ad d i n  Sega ¥ 8 8 0 0  
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Your host, the overly 
excited Dwink Di!ldale, 
introduces all the 
show's characters (top 
and middle). Up to six 
people can join in • • •  

p r e s c r e e n z 
Ill 
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Twisted ;:; 
:::>" 

Fo rmat:  300 
P u bl isher :  Electronic Arts 

Deve l o per :  I n-house 

Rel ease date : 03/94 
Size:  1 CD 

O rigi n :  US 

t ' s  a b i t  d i ff i c u l t  t o  
e x p l a i n  exact l y  what 
Twisted is a l l about ,  
but  i f  you  can i mag i ne 
tak i n g  part i n  a 
s u rrea l i st i c  and  zany 

Amer ican game show,  then yo u ' re 
h a l fway to u n d e rstand i n g  i t .  

Y o u  and  f ive  f r i ends  take part i n  
the ' show'  and your  o bject i s  to reach 
the top of a s p i ra l l i n g  stai rcase 
s i m p l e ,  e h ?  Each p l ayer  takes turns  i n  
sto p p i n g  a ran d o m  n u mber  se l ecto r ,  
a n d  that n u m b e r  i s  then turned  i nto a 
ser ies  of moves u p  the sta i rcase 
prov ided  y o u  can c o m p l ete a cha l l enge .  

N ow t h i s  i s  where t h i ngs  start to  
get a l i tt l e  c razy - as m ost of the  
c h a l l enges  themse l ves are  i ncred i b l y  
we i rd .  O n e  req u i res y o u  t o  watch some 
f i l m  footage of a s h o p p i n g  tro l l ey 
b e i n g  pushed aro u n d  a s u permarket at 
spee d .  You then h ave to p i c k  out  
certa i n  i tems that d i d n 't appear o n  the 
she l ves .  Another  c h a l l enge  i s  a p l ay o n  
the o l d  ' m atch t h e  p i cture '  game .  O n l y  
t h i s  t i m e ,  y o u  d o n ' t m atch t h e  p i ct u re ,  
y o u  match the strange sou n d ,  a n d  the 
t h i n g s  that make the strange sounds  
are , wa i t  for  i t ,  ex- U S  pres i d e nts .  

The fi rst su rreal i stic game show gets 
set for its premiere on the 3 00. 
Edge takes an early look . . .  

This may look like a simple puzzle, but there are so many possibilities 
and only one correct solution - all done against the clock, of course 

The  creato rs of Twisted at 
E l ectro n i c  A rts have taken the 
r u l eb o o k  and  q u ite l i tera l l y r i pped i t  to 
shreds .  In d o i n g  so, they 've p resented 
game rev i ewe rs with  a l l so rts of 
p r o b l e m s ;  j ust h ow do  you review a 
v i deogame game sh ow? 

F i nd out in a futu re i ssue of E d g e , 
as Twisted is near l y  c o m p l ete £ and is due  out  i n  M arch .  

Humble Howard i s  looking to increaJJB 
his position up the staircase (above) 
after 'throwing• a six. This board (left) is 
used to decide which challenge he'll do 

The 
creators 
of Twisted 
have 
taken the 
rulebook 
and qu ite 
l iterally 
ri pped it 
to shreds 

2 1  
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p r e s c r e e n  

Ri dge 
Format:  Coin-op 

Publ i sher :  Namco 

Deve l o per :  I n-house 

Re lease d ate : Spring '94 
O rigi n :  Japan 

Namco's commitment to realism even extends to the time of day. Here, 
you're driving towards the coast in the late afternoon . . .  

rom the ear l y  d ays of 
Pac-Man ( p l u s  
n u merous  seq u e l s  
thereof)  and  Dig Dug, 
N amco have been a 
m aj o r  powe r  i n  the 

c o i n-op  f i e l d .  T it l e s  l i ke Ga/axians, 

Rolling Thunder, WEC Le Mans and  
Splatterhouse h ave b u i l t u p  its name ;  
mach i nes l i ke G alaxianJ and  A ir 

Combat have a l l owed N amco to hone  
the i r  tec h n o l og y ;  and Ridge Racer has  
taken  that tech n o l og y  to new h e i g hts.  

T h i s  amaz i ng d r i v i n g  s i m u l ator  
(the te rm ' c o i n -op '  doesn ' t  rea l l y  d o  i t  
j ust i ce ) ,  has j u st appeared i n  J apan .  
The game i s  based  o n  N am c o ' s  new 
3 0- C G  board , S ystem 2 2 .  At the heart 
of S ystem 22 i s  a 3 2 b it C P U  r u n n i n g  
N am c o ' s  o w n  h i g h  perfo rmance 
g raph i cs e n g i n e ,  T R 3 - which stands  
for  the Textu re mapp i n g ,  Rea l  t i m e ,  
R e a l  v i s u a l  R e n d e r i n g  system .  

S ystem 2 2  b oasts super  h i g h  
speed c a l c u l at i o n  and  d raw i n g  

c 

. . .  then later on the sun begins to set, lssu· 
lng In a starry evening sky 

f u n ct i o n s ,  su pport i n g  fu l l  texture 
mapp i n g ,  G o u raud  shad i n g  and  depth 
c u e i n g  for  e very p o l y g o n  o nscreen .  
S ystem 2 2  c a n  a l so hand l e  u p  to e i g ht 
separate i mage w i n d ows - a funct i o n  
neg l ected o n  Ridge Racer but  one  
wh i ch  cou l d  be used  for  m u l t i p l e  
v i ewpo i nts , exte r i o r  shots ,  rem ote 
cameras ,  and so o n .  

Ridge Racer i s  a fu l l  spec d r i v i n g  
s i m u l ator  w i t h  pos i t i ve feedback  
stee r i n g  whee l ,  s i x -speed manua l  gear 
change ,  acce l e rato r ,  brake and  c l utch 
ped a l s .  So far i t  comes in two mode l s :  
a typ i c a l  s it-down cab i net,  a n d  the 
fo r m i d a b l e  F u l l - S c a l e  syste m ,  wh i ch  
i ncorporates a M azda  M X-5 
convert i b l e  ( k n own as the E u nos 
Roadster in J apan ) ,  and  c u rved 2 0ft 

r 
Namco's 

n ew rac i ng 

c o i n - o p  takes 

th e a rt of 3 D  

v i s u a l s  to n ew 

h e ights . And 

Edge has the 

p i ctu res to 

p rove it 

The ultimate driving game: Ridge Racer Full-Scale. Tire of the 
simulation and you still have a Mazda MX·S to go for a real spin 



Blasting Into the night, you're hot on the tail of this yellow sportscar. 
You could be forgiven for thinking this was a real photograph . . .  

. . .  Even up close, the detail on the car is  
glorious: check out the tail lights! 

by 5 ft screen fo r  the  u l t i m ate i n  
r ubber-on- road act i o n .  

T h e  g a m e  h a s  fo u r  d i fferent p l ay 
modes :  roo k i e ,  i ntermed i ate , advanced 
and t i m e  tr i a l .  Depe n d i ng w h i c h  mode  
i s  se l ected you  get one  of two  c o u rses :  
o n e  fo r  r o o k i e  and i nte rmed i ate , and  a 
m o re d i ff i c u l t c o u rse fo r  the  advanced 
p l ay and t ime tr i a l .  

U s i n g  t h e  same str u ct u re a s  m ost 
rac i n g  games ,  you  g a i n  extra t i m e  by 
pass i n g  c h e c k p o i nts. As  you  speed 
around the c o u rse ( max i m u m  
s i m u l ated speed var i es  u p  t o  2 3 0  k m/h 
in the t i m e  t r i a l )  you  p r o g ress f rom a 
c ityscape ,  t h r o u g h  w i n d i n g  m o u nta i n  
roads ,  a n d  f i n a l l y  arr i v i n g  at the  coast. 
As  the race moves o n ,  the sun sets and 
you  eventua l l y e n d  u p  rac i n g  aga i nst a 
starry n i g ht sky .  

C e rta i n l y  the  v i s u a l s  are far 
supe r i o r  to those in  Virtua Racing 

a l t h o u g h  S e g a ' s  u p-and-co m i n g  
Daytona Racing m i g ht g i ve i t  a r u n  for  
its m o ney .  

Ridge Racer had its E u ropean 
u n ve i l i n g  at  the  A T E !  show i n  J an u ary 
( fu l l  r eport next i s sue )  and sho u l d  be 
h i tt i n g  U I <  arcades over  the  next £ 
m o nth o r  so .  Start sav i n g  . . .  

p r e s c r e e n  1 

The level of detail in Ridge Racer's 
texture mapping is astonishing: cars, 
buildings, cliffs - even helicopters are 
rendered with alarming realism. And If 
the specs are to be believed, Sony's 
PS.X version should be just as good 

As the 
race 
moves on, 
the sun 
sets and 
you 
eventually 
end u p  
raci ng 
agai nst a 
starry 
night sky 
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p r e s c r e e n 

tu nt 
Race FX 

Format:  SNES 

Publ isher:  Nintendo 

Deve l oper:  In-house 

Release : February (Jap) 

March ( US) 

Size : 8Mbits 

Origi n :  Japan 

tunt Race FX 

( o r i g i n a l l y  t i t l ed  FX 

Trax fo r  the  J apanese 
market)  made its  
seco n d  p u b  I i c  
appearance at the  

recent C ES in  Las Vegas ,  the f i rst 
b e i n g  at l ast yea r ' s  s u m m e r  C E S .  A n d ,  

u n l i ke t h e  vers i o n  s h o w n  a t  l ast year ' s  
show,  t h i s  near l y  c o m p l eted vers i o n  
w a s  s m o oth , fast and conta i n e d  l ots o f  
textu re-mapped road s i d e  o bjects. 

F i rst i m p ress i o n s  are that Stunt 
Race FX l ooks  m o re l i ke  a p o l y g o n i sed  
vers i o n  of  that o ld  arcade c l ass i c  
Buggy Boy. B u t  deve l opers  A r g o naut 
S oftware ,  in  c o n j u nct i o n  w ith  the  
ta l ented and c reat ive  g e n i u s  of  S h i ge r u  
M i yamoto - the man beh i n d  Mario, 
Zelda and  Star Wing - have g i ve n  
S tunt Race F X  a v e r y  d i st i nct i ve l o o k  
and  fee l .  

Desc r i bed  as a 'fantasy rac i n g  
game ' ,  t h e  v i s u a l  effects i n  S tunt Race 
FX are very i m p ress i v e :  u n d u l at i n g  
h i l l s ,  h u g e  sca l i n g  road s i d e  o bjects ,  
y o u r  car  even has i ndependent  w o r k i n g  
suspe n s i o n .  T h e re a r e  a l s o  a g reat 

The fi rst 

gam e  to u s e  

N i nte n d o 's 

i m p roved 

M a ri o  c h i p  

looks set to 

be a wi n n e r. 

Edge 
re po rts . . .  

Although not as silky smooth as one might have hoped for, Stunt Race FX is still a bit of a looker. This huge vehicle (above) is only one of the three 
cars you can choose. Driving along a mountain path (inset) can be treacherous at the best of times. Watch out for falling rocks . . .  



One of the maiHIIade dirt tracks - collect 
those flags for bonus points 

c o l l ect i o n  of trac ks to race o n ,  and  a 
var iety of d i ffe rent modes  to p l ay .  

S t u n t  mode  takes p l ace  i ns i d e  a 
stad i u m  w h e re l arge  gaps  h ave to be 
j u m ped and  f l ag s  h ave to be c o l l ecte d .  
O n e  of  the  othe r  m o d e s ,  S peed m o d e ,  
i s  s e t  over  a m o re c onvent i o n a l  race 
trac k ,  and  some of its stages req u i re 
you  to race c ross-co u ntry sty l e  over  
m o u ntai n s  and t h r o u g h  t u n n e l s .  

A s p l i t  screen twop l ayer  mode  i s  
a l s o  featu red ,  b u t  t h e  screen h a s  had 
to be s h r u n k  in  order  to acc o m m o d ate 
a l l the i nformat i o n  for both p l ayers .  

Stunt  Race FX i s  the  f i rst game  to 
h o u se the new and i m p roved M ar i o  
c h i p - t h e  c o r rect n a m e  fo r  t h e  S u p e r  
F X  c h i p .  A n d  r u n n i ng a p p r o x i m ate l y  
3 0 %  faste r ,  t h e  next generat i o n  c h i p  
l o o ks c e rta i n  t o  transfo r m  w h at c o u l d  
s o  e as i l y  h ave been an  ave rage rac i n g  
g a m e  i nto a v i s ua l l y  stu n n i ng £ and very p l ayab l e  o n e .  

A tunnel looms up ahead. Stunt Race FX gives you the freedom t o  go 
anywhere - you can even choose to drive over bridges (above right). 
The Stunt tracks (bottom right) are full of dips, hills and other cars 

p r e s c r e e n  i 

Two views can be selected, one near and one not so near - guess which 
one this is? A bridge that you'll be going up in a minute looms ahead 

Credits 
Producer: Sh igeru M iyamoto 

Programmer: G i les Goddard 

Programmer: Co l i n  Reed 

Super FX Chip: Peter Warnes 

Super FX Chip: Co l i n  Graham 

Stu nt 
mode 
takes 
place 
i nside a 
stad i u m ,  
where 
large gaps 
have to be 
jumped 
and flags 
have to be 
col lected 
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The graphics are hardly what you'd expect from a 24 meg title, but a 
huge number of levels Is likely to be the reason for such a huge cart 

etroid - o n e  of the m ost 

successfu l games i n  A m e r i c a 

is set to make a ret u r n  t h i s  

S p r i n g  i n  an a l l -new 2 4  m e g  cart.  

B a s i ca l l y  a huge spraw l i n g  

Sub-Terrania 

Later levels feature some 
truly beautiful scenery: a 
rare treat for Saga gamers 

Format: Mega Drive 

M a n ufactu re r: Sega 
Deve l o per :  Zyriax 
Release d ate : Apri l 
Size :  8 Mbit 
O rigi n :  Germany 

F or spectators of the S at u r n  

d e m o s  o n  S e g a ' s  v i deo wal l ,  

S e g a  G e n e s i s  and C D  software 

pred i ctab l y  l o o ked a bit d i s m a l . 

Sub- Terrania was m o re appea l i ng than 

most ,  th o u g h ,  featu r i n g  some 

extre m e l y  p retty g ra p h i c s  and s l i c k  

m u l t i -d i rect i o n a l  scro l l i n g ,  t h e  game 

Format: SNES 
P u b l i sher :  Nintendo 

Deve l o per:  In-house 
Release d ate : March (Japan) 
S i ze :  24 M bit 
O rigi n :  Japan 

p l atform game with s i m i l ar i t i e s  to 

Turrican, a l o n g s i d e  S tunt Race FX 
t h i s  was N i nten d o ' s  other  b i g  new 

S N  ES game - the words ' ba r re l '  and 

' scrap i n g '  a l m ost s p r i n g  to m i n d .  

N everthe less ,  S uper Metroid seemed 

to earn  its fan s ,  a n d  A m e r i ca n  

magaz i nes w e r e  i n  ecstasy ove r i t ' s  

' p l ay mechan i c s ' - r u n n i n g  j u m p i n g  

a n d  f i r i n g ,  a l be it Wfth a few subt let ies  

th rown i n  l i ke the o ld  favo u r ite , Bionic 
Commandos-sty l e  mechan i c a l  a r m .  

The g raph i cs a r e  fa i r l y  appea l i n g ,  

i f  a l i tt l e ,  d are w e  say , G e ne s i s- l i ke i n  

the c o l o u r  c o u nt.  B u t  N i nte n d o  sti l l  

has h i g h  h o pes for  th i s  t i t l e - the 2 4  
megab its o f  m e m o ry are a n  i n d i cat i o n  

o f  t h i s .  Whether  i t  w i l l  sca le  d i zzy 

h e i g hts with its game p l ay ,  wo n ' t  £ 
be d i scovered u n t i l M a r c h .  

d r aws heav i l y  from the c. l ass ics  l i ke 

Thrust and Oids. 
Set with i n  an u n d e r g r o u n d  m i n i n g  

c o l o n y ,  p l ayers have to rescue trapped 

m i ners  and destroy a l i e n s ,  wh i l e  

n e g ot i at i n g  the cave r n s  e x p l o r i n g  fo r 

spec i a l  weap o n s ,  fue l ,  depos its a n d  

s h i e l d  rec hargers .  S u b - Terrania 

i n it i a l l y  succeeds by d e l v i n g  back i nto 

a l i tt l e  e x p l o ited s h o ot 'em u p  sty l e .  

F o r  that reason a l o n e ,  i t  s h o u l d  £ 
be wo rth chec k i n g out i n  A p r i l .  

Boss characters crop up 
with alarming regularity 
in Super Metrold. 
Fortunately, the huge 
sprawling nature of the 
game is assisted by a 
useful map 

Powerful weapons, 
great backdrops, and 
smart enemies - all the 
things you'll find In this 
super smooth multi· 
directional scroller 
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Using Crystal Dynamics' custom texture-mapped polygon engine - as 
seen in Total Eclipse and Crash 'n Bum - Orlon Off-Road looks smart 

C rysta l  Dynam i c s  seem to have 

fo u n d  a h o m e  on the 3 D O .  

C E S  was t h e  pe rfect stage o n  

w h i c h  to s h o w  off a l l  the i r  u p  and 

The Horde 
Format: 3DO 
M a n ufacturer :  Crystal Dynamics 
Deve l o per :  I n-house 
Release d ate : March 
Size :  1 CD 
Origi n :  US 

rov i n g  that c

_

rysta l  Dynam i c s  

d o n ' t  h a v e  to re l y  o n  

beautifu l l y rendered i m ages 

and fast paced 3 D  act i o n -to se l l  the i r  

games ,  The Horde i s  an 
· 

act i o n/adve ntu re t i t l e  set i n  an 

The weird and wonderful world of The Horde relies upon Silicon 
Graphics rendered images (left), and more familiar bltmaps (above) 

Format: 3DO 
P u b l i sher:  Crystal Dynamics 

Deve l o per:  In-house 
Release date : Summer 
Size :  1 CD 
O rigi n :  US 

c o m i n g  3 D O  prod ucts,  and without  

d o u bt o n e  of the i r  most ta l ked about 

games was Orion Off- Road. C raft i l y ,  

t h e  C rysta l  Dynam i cs des i g n  team have 

taken the same 3D rout ines  from Tota l 

Eclipse, added a s i m u ltaneous two 

p l ayer o pt i o n  and th rown in a c o u p l e  

of off- road racers to m a k e  a 

c o m pet i t i ve race game.  

B u t  there ' s  a l i tt l e  m o re to i t  than  

t h at .  T h e re ' s  m o re ground  deta i l i n  

th i s  than i n  Total Eclipse, a n d  y o u  

o b v i o u s l y  can 't  f l y .  B ut t h e r e  are 

canyons to j u m p  a n d  t u n n e l s  to h u rt l e  

t h r o u g h ,  a s  you  batt l e  oth e r  

c o m petitors o v e r  the v i c i o u s l y  

u n d u l at i n g  a l i e n  te r ra i n .  

S c h ed u l e d  f o r  a S u m m e r  re l ease , 

Orion Off- Road l oo k e d  very £ sm art,  even at th i s  e a r l y  stag e .  

( apparent l y )  h u m o u ro u s  med ieva l  

fantasy wo r l d .  T h e  hero,  C h au n cey,  

m u st try and defe n d  h is  v i l l ages 

aga i nst the ev i l  c reatu res that make up 

'The H o rde ' .  

T h e  p l ayer i s n ' t  l i m ited t o  j ust 

s l ash i n g  everyt h i n g  in s i g h t :  h e ' s  a l s o  

e n c o u raged to create obstac l e s  such  a s  

m oats , wal l s  and mag i c a l  wea p o n s  t o  

h e l p  defe n d  h i s  acc u m u l at i n g  l an d  

f i l l e d  with l oya l  v i l l agers .  £ C h e c k  it o u t  i n  M arc h .  

Just two months into 
development, and 
Orion Off-Road, 
already has a strong 
look. The two player 
mode (bottom) should 
provide a few laughs 

Looking similar to Micro 
Illusions' old Amiga 
game, Fairy Tale 
Adventure, The Horde 
should provide 3DO 
owners with a challenge 

2 7  
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John Madden 

Watching your efforts 
has never been so 
rewarding. During an 
action replay you can 
zoom out of the action 

Format:  300 
Publ isher :  Electronic Arts 

Deve l o per :  I n-house 

Release date : March 

Size:  1 CD 

Origi n :  US 

m 
egard l ess of what some 

peo p l e  may te l l  y o u ,  

and before Sonic was 

even a twi n k l e  i n  

S e g a ' s  eye , John 

Madden Footba ll was 

the f i rst game to th row o u t  a l i fe l i n e  to 

Sega's  l 6 b i t  m ac h i ne .  It  came at a 

t i m e  when the M eg a  D r i ve was i n  d i re 

need of some q u a l ity software , a t i m e  

w h e n  every othe r  M e g a  D r ive re l ease 

was e i t h e r  a poor p l atfo r m  var iant  o r  a 

vert i c a l l y scro l l i n g  s h o ot ' e m  u p ,  a 

t i m e  when m ost peo p l e  began to th i n k  

that the i r  l 6 b i t  fantasy was i ndeed 

j ust a fantasy. 

Then a l o n g  came E l ectro n i c  A rts 

who t o o k  the r u l e s  of a fa i r l y  c o m p l e x  

A m e r i ca n  sport ,  c o m b i ned s o m e  g reat 

aesthet i c s  with e x c i t i n g  gamep l ay ,  and 

s q u ashed the wh o l e  th i n g  d own i nto a 

4 meg cart. It was a h u g e  success ,  

E l ectro n i c  A rts made l oads of m o ney 

Footbal l  
lt's the l atest and  best vers ion  of 
John Madden so far. Desti ned  to h it 
the 3 DO i n  March .  Edge tu n es i n  

a n d  the M e g a  D r i ve s u rv i ved to te l l  the 

ta l e .  N ow ,  fo u r  years on,  the 3 D O 

system f i n d s  itse l f  i n  a d i st u rb i n g l y  

s i m i l ar p o s it i o n .  

T h e  3 D O  c o m pany i s  h o p i n g  that b y  

b l e n d i n g  t h e  power of the i r  mach i n e  

w i t h  t h e  program m i n g  ta l e nts o f  the 

E A  S p o rts tea m ,  the ' rope  of h o p e '  

w i l l  be th rown o u t  j ust a s  s u ccessfu l l y 

th i s  t i m e  r o u n d .  

B u t  what e x t r a  features ,  i f  a n y ,  c a n  

3 D O owners l o o k  fo rward to? W e l l ,  to 

start with the w h o l e  t h i n g  l oo k s  a n d  

s o u n d s  s u p e r b .  M any s p o rts games 

have t r i e d  to capt u re the look and fee l  

of t h e  rea l  th i n g ,  b u t  never h a s  a game 

captu red the atm o s p h e re of its s u bject 

the way Madden does o n  the 3 D O .  

Afte r wait i n g  what seems l i ke a n  

ete r n i ty f o r  t h e  g a m e  to l oad - a 

Never has 
a game 
managed 
to capture 
the 
atmosphere 
of its 
su bject 
the way 
Madden 
does on 
the 3DO . . .  

The box in the top right of the screen gives you the chance to control the action 
replays. This field goal was so well executed it's worth seeing again and again . . .  



The Buffalo running back tries to break through the Dallas defence 
(left). He takes to the air (right) in a valiant attempt to get the 1st down 

The one, the only, Mr 
John Madden himself. A 
big figure in the states. 
A big figure, period . . .  

prob lem that,  we ' re re l i a b l y  i nformed , 

wi l l  be add ressed before its l au n c h 

the E l ectro n i c  A rts l o g o  f i n a l l y  

appears.  I n  ty p i ca l l y  A m e r i can sty l e  

t h e  l og o  starts to s p i n  a s  fi l m  footage 

of A m e r i can footba l l  ro l l s o n  in the 

bac k g r o u n d .  The m u s i c  reaches a 

c resce n d o  as 3 D  rendered m o d e l s  of a l l 

the tea m s '  h e l mets s l ow l y  emerge  

rotat i n g  from the bottom of the 

scre e n ,  then d i sappear off at the top .  

If  ever a game c o u l d  get you  hyped u p  

to p l ay i t ,  i t ' s  th i s  o n e .  

A d i g i t i sed - and h i g h l y  a n i m ated 

John Madden we l c o mes you  to the 

game as the opt i o n  screen appears.  

Y o u  can c h o ose any of the N F L ' s  2 8  
team s ,  weather  c o n d i t i o n s  a n d  match 

l e n g t h .  You can even c h o o se one of the 

g reat teams of o l d :  eve r fanc i e d  tak i n g  

o n  t h e  m i g hty M i a m i  D o l p h i n s o f  ' 7 9 ?  
We l l  n o w  y o u  c a n .  

The i n game p itch scro l l s  a r o u n d  

v e r y  s m o oth l y  a n d  a l l the p l ayers 

a l t h o u g h  d i g i t i s e d ,  are s u r p r i s i n g l y  

we l l  an i m ated.  N ow h e re ' s  t h e  real  

s u r p r i se :  The game actu a l l y  p l ays we l l ,  

very we l l  i n  fact. T h e  p l ay mechan ics  

are essent i a l l y  the same as they were 

o n  the M eg a  D r i ve - o n l y  the wh o l e  

One of the Dallas players has lost a contact lens a s  the rest of the 
team come to his aid. The digitised players work surprisingly well 

p r e s c r e e n i 

Both teams go into a huddle to decide which play to use next. Judging by 
this shot, the Buffalo team seem to be a little short on ideas 

t h i n g  l o o ks and s o u n d s  a wh o l e  l ot 

bette r .  T h e  i n stant rep l ay feat u re has 

a l so been i m p rove d :  a p l ay can be 

revi ewed in s l ow mot i o n ,  rewo u n d  and 

p l ayed fast. But the real i n n ovat i o n  is 

the zoom feat u r e .  You can zoom i n  

c l ose t o  the act i o n  o r  take a b i rd ' s  eye 

v i ew of the p l ay - e i t h e r  way , i t ' s  

i m p ress ive stuff. 

I t ' s  l o o k i n g  very g o o d  so fa r ,  but  

we fee l there ' s  o n e  prob lem that needs 

to be i roned  out .  In  b r i n g i n g  u p  the 

pass i n g  w i n d ows , yo u r  v iew i s  bad l y  

i m pai red because t h e  w i n d ows a r e  s o  

u n necessar i l y b i g .  It m i g ht not  seem 

l i ke a b ig p r o b l e m  at f i rst but  it 's  one 

that wi l l  m ost defi n ite l y  cause a l l so rts 

of p r o b l e m s  the l o n g e r  you p l ay .  

Let ' s  hope E A  can rect ify t h e  

s i tuat i o n  before i t s  re l ease i n  M ar c h ,  

as th i s  h a s  the pote n t i a l  to be £ 
the best vers i o n  of the game yet. 

The Dallas quarterback sets himself up for the match winning 
touchdown. But be warned, this snow coated pitch is very slippery . . .  
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p r e s c r e e n  

Doo m • 
• 

The seque l  to 
the u ltra-gory 
Wolfenstein 
3D is here at 
last. And it 
looks set to 
take the PC 
by storm. 
Edge takes 
the p lunge . . .  

Evi l U n l eashed 

256 colours, full texture mapping - and the passages in Doom 
move so fast they'll take your breath away. The sound's not half 
bad either. This is certainly a major step on from Wo/fenstein 3D 

Format:  PC 

Publ i sher :  Id Software 

Deve l o per :  I n-house 

Release date : Out now 

O rigi n :  US 

C 
reato rs of the sem i n a l  

Wolfenstein 3 D ,  I d  

S oftware a r e  n o  

stra n g e rs to adjectives 

l i ke ' stu n n i n g ' ,  
·· ' s u pe r b '  and ' c l ass i c ' .  

T h e  prog ram m e rs are p r o bab l y  b l ase 

to the h o st of s i m i l a r  acc o l ades that 

have a l ready been bestowed u p o n  the 

c o m p a n y ' s  l atest offe r i n g .  

T o  desc r i be Doom a s  a f i rst-person

perspective acti o n  adve n t u re wou l d  be 

l i ke c a l l i ng B l ade R u n n e r  'a f i l m  about 

robots ' .  I t  has ,  q u ite s i m p l y ,  set a new 

standard for PC games. J u st a few 

wee ks out in the S tates ,  and i t  has 

attracted a devoted fo l l ow i n g  the D a l a i  

L a m a  wou l d  e n v y .  B u l l e t i n  boards are 

awash with i nformat i o n ,  cheats and 

spec u l at i o n .  

T h e  fervo u r  w i t h  w h i c h  P C  gamers  

have rece ived Doom can be att r i b uted 

to th ree ac h i evements ,  any one of 

wh i c h  wo u l d  h ave g u a ranteed its 

success. F i rst a n d  foremost, i t ' s  a 

m aste r p i ece of tec h n i ca l  i n n ovat i o n .  

T h e  3 D  e n v i r o n m e n t  i s  t h e  most 

rea l i st i c  ever see n ,  t h a n k s  to 

2 5 6-co l o u r  fu l l y texture-mapped wal l s ,  

f l oors  a n d  ce i l i n g s  that move a t  a rate 

of up to 35 frames per second on a 

4 8 6/3 3 .  Id c l a i m  that ' advanced 

g raph i c  deve l o p ment tech n i q ue s '  a l l ow 

game art to be g e n e rated f ive t i m e s  

faste r than prev i o u s l y ,  and the effect i s  

u n d e n i a b l y  remarkab l e .  

The c o n s i stency and detai I of t h e  

g ra p h i c s  k n o c k s  e v e n  Wo lfenstein i nto 

a rather  u n e xcepti o n a l  cocked h at.  

W a l l s  are n o  l o n g e r  at r i g i d  90 deg ree 

a n g l e s  and of a c o n s i stent t h i c k ness ;  

they can even be a n i mated or  

transparent.  L i g ht s o u rc i n g  i s  fu l l y 

i m p l e m e nted ,  as h a l l ways d i m i n i sh 

i nto d a r k ness ,  shad ows obsc u re objects 

and n e o n  I i g hts f l i c k e r  

atmosp h e r i c a l l y .  The s l i c k n ess with 

Just a few 
weeks out 
in the 
States, 
and it has 
attracted 
a devoted 
fol lowi ng 
the Dalai 
Lama 
wou ld 
envy . . .  
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Death scene: you - red, 
your vision blurs, you sink 
to the floor (top). Hideous 
offscreen snarls warn you 
of the impending danger . . .  

A fire-throwing alien 
explodes bloodily, yet 
another victim of your 
pump-action shotgun 
prowess (above). Much 
needed supplies and 
medical packs lurk on 
each level (right) 

p r e s c r e e n  1 

The Nuclear Plant, where you can expect to meet hordes of shotgun-wielding guards. 
But this game's all about secret passages and weapons, and there are plenty here 

w h i c h  a l l  th i s  is exec uted has s i m p l y  to 

be seen to be b e l ieved .  

As i f  th i s  was n ' t  e n o u g h ,  the  seco n d  

barnsto r m i n g  feat u re of D o o m  i s  its 

i n c l u s i o n  of m u l t i p l ayer act i o n .  Two 

adve ntu rers can be l i n ked by a m o d e m  

o r  se r i a l  c o n n ecti o n ,  a n d  u p  to fo u r  

p l ayers can part i c i pate ove r a l oc a l  

netwo r k .  E ac h  p l ayer f i g hts ,  

co-ope rat ive l y  o r  c o m pet it ive l y ,  i n  the 

same arena as the others .  I d  

c o n f i d e n t l y  pred i cts that D o o m  wi l l  b e  

' t h e  n u m be r  o n e  cause of dec reased 

product iv i ty in b u s i nesses a r o u n d  the 

wo r l d ' ,  and from o u r  own e x p e r i ences ,  

we can on ly  ag ree with th e m .  

T h e  b l o o d-spatte red i c i n g  o n  the 

cake , t h ro u g h , that has cemented its 

fanat i c a l  fo l l ow i n g ,  i s  its excess i ve l y  

v i o l ent  a n d  a t  t i mes q u ite h o r r i f i c  

scenar i o .  U s i n g  a var i ety of v i c i o u s  

weapo n s - fi sts a n d  sh otg u n s  g i ve way 

to m i ss i l e  l au nchers  and c h a i n saws 

h e l l i s h  c reatu res from another  

d i me n s i o n  are d i spatched i n  the m ost 

g raph i c a l l y  u n c o m p ro m i s i n g  fash i o n .  

T h i s  no-h o l ds-barred app roach to 

act i o n  l e n d s  i t  an u n p recedented 

v i scera l  power that m ost p l aye rs h ave 

f o u n d  i r res i st i b l y  g r i p p i n g .  

Doom i s  f u rther  p r o of that v i rtuoso  

p r o g r am m i n g  s k i l l s a n d  p l ayab i l ity wi l l  

a l ways be m u c h  m o re arrest i n g  that 

any a m o u nt of C D - R O M  h o k u m .  A 

seque l ,  u s i n g  the same e n g i n e ,  story 

and c h a racte rs but  based o n  E arth ,  

w i l l  e m e rg e  at the e n d  o f  th i s  £ year.  G reat t h i n g s  are e x pected . 

Credits 
Programmer: John C a rmack 

Programmer: John Romero 

Programmer: Dave Taylor 

Artist: Adri a n  C a rmack 

Artist: Kevi n C l oud 

Designer: Sa ndy Pete rson 
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And as a bit of light 
relief, here's a new 
version of the prequel, 
Wolfensteln 3D, on the 
SNES (of all places). 
Next to the horrors of 
Doom, Wolfensteln is a 
front seat at a Johnny 
Mathis concert (or 
something like that ... ) 
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Format: Mega D rive 

Publisher: Sega 

Developer: I n-house 

Release: J u n e  

Size: 16M bit 
ac 1 n  
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Origin :  J a pan 
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As with the coin-op, VR 
has all four race views: 
In cockpit (top), behind 
the car (middle top), 
above and behind 
(middle boHom) and an 
aerial view (boHom). 
You can select any of 
these at any time 
during the game 

The starting grid of Virtua Racing. The only 
thing missing from the MD version is the 
flock of seagulls that flap away In panic 

m 
s soon as N i ntendo 

a n n o u nced i ts  

S tar Wing- b o u n d  S u p e r  

F X  c h i p ,  i t  w a s  a fa i r  

bet that S e g a  wo u l d  

c l i m b  o n  the 

ban dwag o n  - o r  rath e r ,  cart.  A n d  with 

. Virtua Racing d o i n g  a sto r m  in  the 

arcades , what bette r game to c o nve rt 

u s i n g  the i r  new D i g ita l  S i g n a l  

P rocessor < D S  P )  c h i p ?  

T h e  n e w  c h i p  i s  d u bbed t h e  S V P 

S e g a  V i rt u a l  P rocessor ( ru m o u red to 

be a n  off-the-sh e l f  DS P made by N E C J .  

I t ' s  b as i ca l l y  a m aths  eo-p rocessor that 

ta l ks d i rect l y  to the M D ' s  6 8 0 0 0  a n d  

h e l ps prod uce the 3 D  p o l y g o n  g ra p h i c s .  

R u n n i n g a t  2 3 M H z ,  i t  ce rta i n l y  p uts 

the S u pe r  FX c h i p  to some s h a m e ,  

Virtua Racing 
is the fi rst 

gam e  to u s e  

Sega's n ew 

D S P  c h i p 

m aki ng it the 

fastest M D  

gam e  eve r. 

Edge repo rts 

Using the aerial viewpoint turns the game into Virtua Sca#extric. 
Racing In this mode Is tricky but, heck, the scenery Is Impressive . . .  

a l t h o u g h  Virtua Racing featu res n o  

texture m ap p i n g  so  the S V P ' s  fu l l  

capab i l i t i es  re m a i n  someth i n g  of a 

mystery. 

Coded by the same team that wrote 



All of Virtua Racinlfs scenery has been ported over to the Mega Drive 
version - including the spinning fairground ferris wheel (above). Before 
starting a race, you can sit back and watch the demo mode (right). This 
shows off the 3D graphics to their full, with swooping 'camera' shots 

Coded by 
the same 
team that 
wrote the 
coin-op, 
MD Virtua 
Racing has 
all the 
features 
of its 
arcade 
parent . . .  

Chip comparison 

Command set 

Operating speed 

M u ltiplication 
processing speed 

Division function 

Polygons/second 

Bus bandwidth 

the Virtua Racing c o i n - o p  c o d e ,  M D  

VR has a l l  the features  of its arcade 

parent - a n d  then  some. You can 

p ract i ce and race o n  a l l  c o u rses,  the 

fou r-v iewp o i nt o pt i o n  has bee n 

reta i n e d ,  and M e g a  D r ive owners are 

also treated to a s p l itscreen two p l ayer 

m o d e .  A n d  eve ryth i n g  m oves at a 

perce i ved rac i n g  speed faster than the 

c o i n-op - a l t h o u g h  the S V P  is  

hand l i ng a l ot l ess p o l y g o n s  than the 

1 8 0 , 0 0 0/sec of the 3 2 b i t  cab i net.  

One of the m o re asto n i s h i n g  

i n c l u s i o n s  i s  t h e  fu l l  rep l ay o pt i o n .  

F i n i s h  f i rst with i n  t h e  t i m e  a l l otted 

a n d  you  can s i t  back and watc h the 

ent i re race from a se r i e s  of cameras 

d otted around the c o u rse. A l l  the m o re 

i m p ress ive when y o u  th i n k  that races 

l ast between fo u r  and s i x  m i n utes ! 

As with the c o i n-op there are th ree 

d i fferent trac k s ,  but  a c l ever syste m 

a l l ows any of these tracks to be p l ayed 

as its m i r r o r  i m age - so every r i g ht 

t u r n  becomes a l eft t u r n ;  b u i l d i n g s  o n  

the l eft now appear o n  the r i g ht ,  a n d  

so o n ._ _ ;r h i s  effect i ve l y  g i ves you  

another  th ree tracks to race  o n .  

Virtua Racing i s  very fast a n d  very 

sm o oth : even o n  a 5 0 M H z P A L  

SFX 

R I SC (1 i n struct ion per cyc l e )  

1 0 M H z  or  10 M i ps 

8x8 b itsjcycl e ;  16x16bits/4 cyc les  

I nc l u d e d ,  esti m ated at  16 cyc les  

100-120,  16 co lours ,  4 i nterru pts 

I nterna l  16bitsjexte rnal  8 b its 

p r e s c r e e n  

With the cockpit view, you also get to see your virtual driver's hands. 
(He might be a great driver but his piano playing isn't up to much) 

vers i o n ,  the screen u p d ate w h i p s  a l o n g .  

T h e  S V P  eas i l y  puts t h e  M D ' s  

pe rfo rmance i nto t h e  4 8 6  P C  b racket.  

T h e  o n l y  quest i o n  mark remai n i n g 

is about  the p r i ce tag , w h i c h  i s  

h o ve r i n g  a r o u n d  the £ 8 0  m a r k .  S t i l l ,  

i t ' s  a darn  s i g ht cheaper than £ 
the £ 1 2 , 0 0 0  arcade mach i ne . . .  

SVP 

DSP ( 1  i n struction  per cycle)  

23MHz or  2 3  M i ps 

15x15b itsjcycl e  

N o  d iv is ion  fu ncti o n ,  software 
operated at 32 cyc les 

300-500 , 16 co lours 4 i nterru pts 

16bitsj16b its 
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B i nary 

Deve lo pers B inar y Asylum have m ixed 

techno logy w ith trad it iona l game p lay to 

create the ir  first product , Zee wolf. 
Edge ta kes an ear l y  loo k  . . .  

Binary Asylum's Zeewolf, for Amiga and Atari ST, 
contains that essential ingredient, playability. 
Zeewo/f is due out sometime in the Summer . . .  

t 's  a sad fact, but many of 
the games released today 
j ust rely on coupl ing 
seductive rendered visuals 
and pound ing soundtracks, 
with very s impl i stic 'point 

and c l ick' gameplay. 
Developers seem to have forgotten 

about the games that helped to make the 
software industry the thriving business place it 
is  today. When was the last time you can 
remember seeing a really playable game? A 
game that in being so engrossingly playable, 
total ly separated you from reality. 

Unfortunately, the playable game is  fast 
becoming an endangered species. But wait, 



The Zeewolf helicopter attempts to take out 
a boat (top two pictures) but, as you can 
see, the boat is masterfully avoiding getting 
hit. The bottom two pictures show off one of 
the game's strongest points: you are often 
called upon to pick up your tanks - it can be 
done in real life - and drop them into enemy 
territory. The feeling of inertia is incredible. 
Thrust, here we come ...  

p r e s c r e e n  1 

Andy WiHon (left) and Andy Smith, hard at work developing their chess skills. Both of them 
believe that there's still a market for playable games. The nerve of some people, eh? 

Zeewolf is a game that bu i lds upon the best taking on the enemy force. 
e lements from classic 'p layable' titles of the Control of the he l icopter is  crucial ,  
past and brings them al l  together in  one especial ly with this three d imensional 
package. Bath-based software developers, viewpoint, and thankfu l ly Amiga 
Binary Asylum have taken fu l l  advantage of programmer Andy Wilton, has created a 
the current software very user-friendly 
trend and in  doing so Zeewolf is a game system. Using the 
look set to join mouse, the Zeewolf 
Sensib le Software and Bul lfrog in the fight can be lowered, raised and spun around 
against unplayable software. with comparative ease. You have the 

The more freedom to take the 
observant wil l notice that bU i ldS U pon the hel icopter wherever 
that Zeewolf bears you l i ke, whenever 
more than a passing resemblance to David you l ike - the game does not restrict you 
Braben's Virus, but there the s imi larity ends. i n  any way. S imi larly, you can tackle each 
Asylum PR miss ion i n  any 
manager Andy beSt elementS frOm the way you l i ke. 
Smith i s  adamant To ensure 
this is not a Virus rip-off: 'We're a l l  Virus that the game moves qu ickly and smooth ly, 
fans here, and this perspective is  essential ly Andy Wi lton spent over five months 
very s imi lar, creating a 
but ZeewoJf i s  ClaSSiC ' playable ' gameS polygon 

� �� �� �� 
different game.' is runn ing 32 colours at 1 7  frames a 

Although us ing a s imi lar perspective to second. The entire polygon engine takes up 
Virus, Zeewolf does only I OOK of code, 
i ndeed play of the past . . .  thus leaving plenty of 
d ifferently. it's l i ke a room for everyth ing 
cross between Defender and Choplifter and else - miss ions, d ifferent enemies, etc. 
contains  the same sort of gameplay that He explains: ' it's unusual to have a 
made Thrust so successfu l .  game on the Amiga runn ing 32 colours at 

Your job is to fly a he l icopter through 1 7  frames a second. Most people have to 
32 miss ions, most of which revolve around drop the number of colours to save power. 
rescuing people from various locations and But due to this new engine, we don't have 

3 
"' 
110. 
Q) 
N 
:::> 
CD 
;;:: 
Q) 
() 
"::J" 

35 



<t 

; p r e s c r e e n 
.<::: 

� 
"' 
::;< 
"' 
c 
N 
"' 
'0.0 
.. 
E 

36 

A missile heads towards the Zeewolf, so 
some deft evasive action is required 

to drop anyth ing.' 
Un l ike many polygon-styled games, the 

trick here was to use as few polygons as 
possib le. Accord ing to Andy, 'Ifs how few 
polygons you use and sti l l  manage to bu i ld  
an interesting shape, not how many 
hundreds of polygons the shape has got.' 

The hel icopter in Zeewo/f, although 
real istical ly animated, only takes up I 0 
polygons. 'I don't mean I 0 polygons vis ib le 
at any one time, I mean I 0 polygons 
fu l l stop', he emphasises. 

Although reluctant to give away many 
of his programming secrets he d id point 
out that h is polygon drawing code is  very, 
very specific and that he's us ing sheer brute 
force to get the speed of the game up. 

The Zeewolf strafes an enemy base with ease - ... as the enemy can radio for help at any time. 
but you must always remain on guard.. .  The hunter suddenly becomes the hunted 

Andy Wilton is particularly proud of his 3D sphere routine - used for explosions (left) and power 
plants (right). The sphere is clipped properly even as it passes 'through' the screen 

j im Gardner - an experienced 
conversion programmer - is responsib le 
for converting the game for the Atari ST. 
He enthuses, ' I 've seen many 3D routines 
before, but I don't th ink anyone wil l do it 
much better than this. '  

J im's also experimented with a Mega 
Drive vers ion, ' I 've got the system up and 
runn ing on the Mega Drive but we don't 
know if we wi l l  go through with it. Let's 
just say we could do it if we had to.' 

Zeewo/f is going through the fi nal 

stages of development and should be out 
some time in  the summer. 

lt's al l based unden iably around some 
pretty classic gameplay. Accord ing to Andy 
Smith, 'Zeewo/f contains e lements of great 
games s imply because those were great 
games. The consumer today th inks a game 
needs great graphics to be any good,  but 
we feel there are enough people out there 
who want good sol id games. 

' I f  you look at today's console kids, 
how many of them have played Thrust? Yet 
there's no reason why someth ing as 
playable as that won't work as well today.' 

lt remains to be seen whether Zeewo/f 

wil l  make an impact the way the games it's 
based on did. But as Andy h imself £ 
says, there's no reason it shouldn't. 

Credits 
Amiga programmer: Andy Wi lton 

ST Conversion:  J i m  G a rd n e r  

PR manager: A n d y  S m ith 
Binary Asylum are (from left to right): Andy Smith - ideas man and PR manager, Jim Gardner - ST 
conversion programmer, and main Amiga programmer Andy Wilton 

M D :  Bob Wade 





Sonic 3D? Actually, this 16.7 million colour image 
was created on a standard PC using Autodesk's 
3D Studio. But it's only a question of time . • •  
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fe at u r ev i e w :  3 D  

Games i n  
another 

dimension 

ore and more games, 
both on home systems 
and coin-ops, are moving 
into u ltra-real i stic 3 D  
settings. Just consider 
newies l i ke Ridge Racer, 

Virtua Fighters, Total Eclipse on 3 DO, Doom 

on the PC, if you're in any doubt. And the 
new systems - Sega Saturn, Sony PS-X, 
N intendo Project Real ity - wi l l  all contain 
dedicated 3 D  graphics engines. There's no 
doubting that the next generation of games 
will take place in  the th i rd d imension. 

So, Edge thought it was time for an 
analys is  of just how these stunn ing 3 D  
images are brought to o u r  screens. And 
thankfu l ly you won't need a degree i n  pure 
maths to understand how it a l l  works. I n  
fact it's often a l l  j ust a matter o f  three 
s imple numbers . . .  

You're probably aware that you can 
define any point i n  three-d imensional space 
by a set of three coordinates: X, Y, and Z 
the equ ivalent of left/right, up/down and 

Edge takes a look 

beh ind the scenes of 

the latest 3D images 

forwards/backwards. 
3D uses lots of points, defined by 

three d imensional coordinates, to bu i ld  
objects. For example, define four  corners 
of a square, and you've nai led down the 
exact position of an imaginary square 
floati ng in  space. 

You probably al ready know that 3 D  
games are based o n  polygons. But many 
people forget that polygons are flat shapes, 
l i ke squares or discs - not sol ids, l ike cubes 
or spheres. To make up a cube for a 3 D  
game, you'd u s e  s ix polygons, one for each 
surface of the cube. That's six polygons, 
each defined by four  sets of three 
coord inates, just for one s imple object. 

So to bu i ld  up the artificial real ity of a 
3 D  game world is techn ical ly qu ite 
straightforward. All you have to do is 
define sets of coord inates for the objects in  
the game - planes and bu i ld ings in  a flight 
s im,  for example - making sure to bu i ld all 
your  objects out of flat shapes. 

One th ing that should immediately 

3 
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fe at u r e v i e w :  3 D  

The as-yet-unseen Forgotten Castle 
uses full texture-mapping and 
depth-cueing to astonishing effect 

ol id or fi l led polygon 3D 
games as we know them 
today trace their  

ancestry back to vector or 
wi reframe 3D arcade games l i ke 
the c lassic Star Wars mach ine,  
which a lso featured sampled 
speech and sound effects , and 
the tank s imulator BattleZone. 

Id Software's Doom shows off its 3D engine. Here you can see through 
three separate windows to the mountain scenery outside. You can even 
shoot through windows and doorways and make kills in adjacent rooms 

But the game that rea l ly put 
the seal on it was David 
Braben 's Elite i n  1984. For 
home computers a new breed of 
games emerged wh ich , because 
you d idn 't have to put coins i n ,  
had no  l imits on time spent 
playing. Braben combined this 
with the benefit of 3D methods 
to create the first be l ievable 
game world :  you l itera l ly had a 
whole galaxy to explore .  

For most of us, the first 

encounter with sol id 3D was 
Geoff Crammond's Revs on the 
BBC in 1985 . From then on ,  and 
espec ia l ly as new machines l i ke 
the Am iga and Atari ST 
appeared in 1986-7 ,  fi l led 3D 
had pride of place as the 
u lt imate in  advanced gaming. 
Braben even got his hands on 
an early 32bit Archimedes to 
produce the we i rd Zarch; tru ly an 
acqu i red taste , but lauded by 
many as the finest game ever 
created , even in its AmigajST 
incarnation as Virus. 

Whi le I ncentive's explorative 
adventures using the i r  
Freescape system brought 3D to 
the 8bit masses, dur ing the 
course of 1988 it was 16bit 3D 
that remained the coo lest in 
computer gam ing. Crammond 
re leased The Sentinel, Realtime 
produced Carrier Command and 
Jez San 's Argonaut team 
produced the splendid but 
shal low Starglider 2. 

Fl ight sims were a part of this 
spearhead , and Interceptor 

(June 1988) is credited with 

become obvious is that 
n ice, curvy objects are 
d ifficult to model i n  3D.  
For  a good, smooth curve 
you need lots of points, 
so the smoother a curve 
you try for, the more 

points you need. And when it comes to 
doing anyth ing with your  objects later on, 
a l l  those points wi l l  have to be dealt with 
by your  calcu lations. 

fact it's not. There is no 
s ingle point that a l l  objects 
are defined relative to. The 
polygons for each object 
are defined relative to its 
centrepoint, so each object 
has an extra coordinate. 
Which means each object 
is  self-suffic ient. 

And that, s imply enough, is why 3D  
games tend to  look blocky, a nd  why they've 
become more real istic with increasingly 
powerfu l mach ines. Balanc ing speed against 
the level of detai l  is one of the most 
d ifficult tasks for a 3D game designer. 

Ultima Underworld 2 again uses 
depth-cued texture-mapping to 
turn polygons into corridors 

sel l i ng more Amigas than 
Commodore's marketing 
campaigns ever cou ld .  

But  slowly, as console 
pl atform games took the 
l imel ight, the profi le of 3D began 
to s lump. The Assembly L ine's 
Interphase i n  November 1989 
was sti l l  at the sharp end, but 
by the time the same team's 
Cybercon Ill was re leased i n  
March 1991 i t  was hera ld ing the 
end of the Amiga 's  3D ru le .  

What was happen ing was that 
the top 3D teams were moving 
on , in  search of new goals l i ke 
true l ight-source shading, 
texture-mapping and Gouraud 
shad ing, which meant a need for 
extra processing power. A lready 
the experts were saying that 
before long we 'd have consoles 

To define al l  these coordinates for 
your objects, you need a reference point 
what you might cal l 'absolute zero', the 
coordinate (0,0,0) . You might expect this 
to be somewhere in  the gameworld, but in 

This makes it much 
s impler to design the 
objects. They can al l  be 
bu i lt ind ividual ly, and 
thrown i nto the 
gameworld as the game 
bui lds up. Most of the 3 D  
programming teams have 
developed their own 
'object ed itors' wh ich they 
use to bu i ld  their objects. 

The 7th Guest is one of those games that cheats. All the 3D 
graphics are rendered a frame at a time on PCs running 30 
Studio. The linked frames are then merely displayed during play 

Another consequence 
of this is  that the whole of a gameworld is  
not in existence a l l  the t ime: just the b its of 
it that are relevant to the player at any 

particular point. 
This ,  again,  means that you don't have 

to calcu late everyth ing all the time-and so it 



fe at u r ev i e w :  3 D  8 

A polygonised officer Murphy 
struts his stuff in Ocean's odd, 
but well-received, Robocop Ill 

with bui lt-i n hardware for drawing 
3D, but in  the meantime the PC 
would be where it was at. 

Back in 1991 Electronic Arts 
were at the forefront with their 
Chuck Yeager fl ight sim, where 
texture-mapped deta i l  provided 
rea l i stic fields and hedges to · 

rush past underneath your 
plane. Texture-mapping was 
taken to its logica l ,  and jaw
dropping extreme with Ultima 

Underworld. Underground 
dunge_ons were presented using 
polygon technology, and fu l l  
depth-cued texture-mapping 
completed the i l l us ion .  

As texture-mapping became 
more and more commonplace, 
3D des igners tu rned the i r  
attention to  the problems of 
Gouraud shad ing, 

Out Of This Wolld is a sort of flat 
Alone In The Darfc, using 2D 
polygons to animate its characters 

l i kely to see on the Super NES. 

Taking the opposite route to the Underwolld games is Alone In The Darlc 
and its sequel (above). Here, scenery is predrawn and the characters are 
represented by polygons. The animation is surprisingly fluid and realistic 

At the moment, the revenge 
of the arcades is under way. 
With the exception of Atari 's  
Hard Drivin ' - a huge arcade h it 
in 1990 - and M icroprose 's own 
Strike Eagle, coin-op machi nes 
have done l ittle for the 3D 
cause . But the latest generation 
of machi nes from Namco , Sega 
and even Konami now generate 
superb textu re-mapped complex 
images , generated real-time at 
extremely h igh speeds.  And 
technology as powerful - if not 
more so - wi l l  be in  the home by 
the end of the year. 

I n  1992, M icroprose 's Harrier 

Jump Jet had arguably the first 
successfu l use of Henri 
Gouraud 's a lgorithms. Reach For 

The Skies fo l lowed ,  us ing 
Gouraud shad ing on the planes. 

PC s imu lations have 
remai ned at the forefront of 3D ,  
and the latest titles, such as 
Novologic 's  Comanche, and 
Cyberdreams' CyberRace have 
introduced garners to the 
concept of 3D pixe ls ,  or 'Voxe ls '  
which can be viewed onscreen 
from any angle. 

But recently some of the big 
names in  3D have taken refuge 
in the past: wh i le  Braben worked 
painstaki ngly for several years 
on Frontier: Elite 11, Crammond 
said goodbye to the Am iga with 
the aston ish ing Formula One 

Grand Prix, a Revs for the 90s. 
Argonaut, meanwh i le ,  decided 

that they would come up with 
the i r  own solution to hardware 
l im itations and cooperated with 
N i ntendo to create the chip 
which runs StarFox, the most 
advanced example of 3D you ' re 

Sony's PS-X technology is 
a l ready being l i censed for use in  
coin-ops - it 's  that powerfu l .  And 
N intendo have also nai led the ir  
flag to the 3D mast with the ir  -+ 

before, accord ing to where 
the player is in the game. 
Its centrepoint is  defined 
by a set of coord inates 
relative to the player, and 
its shape is  defined by 
coord inates relative to the 

the frame rate unacceptably. And as i n  any 
other game, the functions of movement of 
objects and col l is ion detection must be 
handled between each frame draw. 

Col l is ion detection is  essential ly the 
same as in  any other game - a comparison 
of the coordinates of a l l  the objects, to see 
if any are overlapping. The danger is of 
having too many checks to do. If you have 
only 20 objects in a game, that's 400 checks 
to be done, so the game designer has to 
find ways of checking only the ones that 
really matter. There's no way of short
cutting col l i s ion checks mathematical ly: you 
just have to design around the problem. 

centrepoint. 

Saga's Virtua Fighters doesn't do anything cleverer than AITD. 
What it does do, though, is generate more polygons, faster. And 
with beat 'em ups, speed - and responlie - is of the essence 

The un it of t ime in a 
3 D  game, just as in a 
bitmap game, is the frame 
rate: every time the screen 
is drawn. Bitmap games 
nowadays tend to aim for a 
frame rate of 50 frames 
every second,  but 3D 
games get away with a 
much lower rate than this; 
1 2  is qu ite normal, but 
often as l ittle as eight is  

Movement of a 3 D  object is  
s imple; the movement pattern is defined as 
a vector which is  s imply added on to the 
coordinates that define the position of the 
object's centrepoint relative to the player. speeds up the game. 

Right. So our object appears i n  the 
gameworld when it is  requ i red, and not 

perfectly acceptable. 
Because there i s  so much to do in 

between each frame, with shape-heavy 
scenes the polygon d rawing can slow down 

Naturally, it's also possib le to create a 
complex pattern, l ike an object that goes 
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Racing games are a prime target for 3D, as there is almost no other way of effectively showing the action. One 
influential game was Stunt Car Racer (top left): basic graphics but an overwhelming sensation of movement. 
Vlrlua Racing (above left) and lndyCar Raclng (above) both use 3D to view the race from a variety of angles 

recent agreement with S i l icon 
Graph ics - the lead ing edge in 
computer generated i magery. A 
64bit system based on SG I 's 
proprietary chi psets shou ld be 
mindblowing. 

To prepare you for the 3D 
onslaught, what fol lows is an 
explanation of many of the 
techn ica l  terms that do l ittle 
but cause confusion . . .  

objects tend to stay the same 
way up .  This means that if you 
wish to give them the 
appearance of being shaded 
as if the l ight source was 
d i rectly overhead , a l l  you have 
to do is make sure when you 
design the colouri ng of your 
object, you make the panels 
on the u nderside a darker 
shade than those on the top .  

where they are implemented , 
the way of do ing it is usua l ly  to 
simply create a dark object 
from a few polygons. You then 
move it the same way as the 
object, though constra i n i ng it 
i n  the Y (vert ical )  axis to a 
single plane, that of the 
gameworld 's  'floor ' .  

Y o u  c a n  also do ca lcu lat ions 
based on d iv id i ng by the Y 
coord inate of the object that 
the shadow is of, so that as 
the object rises, the shadow 
gets smal ler. 

Shadows 

Imitation l ight source 

Genera l ly  in a game, a l l  the 
Shadows on the whole are 
simply not bothered with , but 

round in  c ircles, by s imply 
modifying the movement 
vector for each new 
frame you create. 

Movement for the 
player is  only sl ightly 
more compl icated.  The 

player's input with the mouse or joystick is 
converted to a vector for movement - this 
is  made a good deal s impler by the fact that 
it's l i kely to be in only one axis on ly. 

S ince the movement is  relative to the 
objects in the game world, th is vector must 
then be appl ied to al l  the objects to make it 
a movement relative to the player. But 
natural ly, what's applied to the object is  the 
exact opposite of the player's vector. 

the player to change h i s  
viewpoint relative to the 
gameworld without 
actual ly moving h i s  
position: by rotating. 

The way it's done is 
actual ly s imple enough, 
with a l l  the objects rotated 
by the opposite of the 
player's rotation: it's just 
that a rotation calcu lation 
i s  s l ightly more complex, 
because it i nvolves 
subtracting from one axis 
as you add on to another. 

F1GP on the PC. 3D graphics can 
recreate the entire racecourse 
and allow you to drive anywhere 

Light-source shading 

For any k ind of l ight source to 
come i nto p lay ,  a vector needs 
to be attached to each 
po lygon. This vector 
represents a l i ne from the 
centre of the polygon at right 
angles to the plane of the 
po lygo n ,  and is cal led the 
'surface norma l ' .  

The vector for each polygon 
is compared with a vector that 
represents the d i rect ion of the 
l ight (cal led the ' angle of 
inc idence ' ) ,  and the colour of 
the po lygon is mod ified 
accord i ngly. Genera l ly ,  on ly 
three or four d ifferent shades 
of the base colour need to be 
used for a whole object. 

Gouraud shading 

Named after its i nventor, Henri 
Gouraud ,  th is type of shad ing 
has the advantage that it 

In other words, if the player moves 
two steps closer to an object in  the X 
d irection,  that is the same as taking two 
away from the X value stored for the 
object's centrepoint relative to the player. 

Final ly, one last aspect 
of movement. it's poss ib le 
that as an object moves, 
you may requ i re it to 
change its orientation 
relative to the player. An 

Rlfl/le Racer's astonishing roadways are made up of texture
mapped polygons. Namco's System 22 hardware represents the 
state-of-the-art in 3D coin-op technology - for the present . . .  

There is ,  however, another k ind of 
movement to be dealt with. it's poss ib le for 

enemy a irplane, for instance, m ight bank, 
ti lting s ideways, and turn away as it fl ies 
away from the player. Changing the 

orientation means you have to alter the 
coord inates of a l l  the polygons in  an object 
relative to the centrepoint of the object, so 
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F-29 Retaliator is a clanlc 
example of balancing object 
detail against frame rate 

appears to smooth off the 
corners of rounded objects . 
However, it takes a lot of 
processing and so has on ly  
become poss ib le  over the last 
coup le of years on fast PC 
systems,  and is ma in ly on ly  
used i n  fl ight s ims .  

lt works l i ke th is :  the  usua l  
surface norma I s  for the 
polygons are take n ;  then 
'vertex norma ls '  a re ca lcu lated 
by taking the average of the 
s u rface norma ls .  These vertex 
normals are then given a 
shad i ng va lue by comparing 
them to the angle of l ight, j u st 
as the surface norma ls  are i n  
standard flat shad ing. 

Phong shading 

Named after its i nventor,  
Phong Bu i-Tuong, th is  method 
is  more rea l i st ic for do ing 
cu rved surfaces l i ke spheres 

Air and space combat slmulations profit from the freedom of movement that 3D graphics can impart. TFX 
(above) manages to maintain a high frame rate, even with complex, Gourau�aded craft. Combat in space - as 
with X·Wing (top right) and Elite (above right) - benefit from having no ground to render 

than Gouraud shad i ng i s ,  
because instead o f  shad ing 
each polygon in stra ight l i nes ,  
it shades them i n  cu rves .  

lt i s ,  however,  a good deal  
more complex and extremely 
costly i n  terms of processor 
t ime, because it ca lcu lates 
extra ' norma ls '  for every s i ngle 
one of the pixels on a polygon ,  
so i t 's  not yet been  used  in  
rea l-t ime games . 

Raytracing 

Some day, as you search the 

skies for the M i G  fighter you 
know is  l u rk ing there, you ' l l  be 
able to catch the br ief flash of 
l ight as its wing reflects the 
l ight of the s u n .  

Fu l l  raytracing requ i res far 
too much process ing power to 
be p laus ib le  as a real-t ime 
operat ion - but we can d ream.  

lt works l i ke th i s :  every 
object 's  surface is  ass igned 
not only a co lour  but also a 
va lue for how wel l  it reflects 
l ight. The software then traces 
back beams of l ight, start ing 

from the surface normal of 
every pixel of the last object 
the l ight h its ,  seeing what 
other objects the l ight bounces 
off on the way. 

Each of the pixels the ray 
h its along the way has its 
co lour  modified accord ing to 
how reflective it i s ,  and what 
the colour of the previous pixel 
the l ight ray h it was . 

True texture-mapping 

Currently the preserve of 
advanced 3D mode l l i ng 

movement of a l l  the 
objects, you can start 
drawing the screen disp lay. 

another constant divided by Z. Th ink about 
this: a l l  you're real ly saying i s  that the 
further away someth ing is  (therefore the 
greater the Z coord inate), the smal ler the 
end result wil l be. Objects appear smal ler 
as they get further away. 

You have to mu ltiply by a constant to 
make the figures more manageable and you 
also have to add on the centrepoint of the 
screen but that's a l l  there is  to it. 

What we're left with now is a set of 
2D coord inates defining the shapes of the 
polygons as you actual ly see them. So what 
was previously defined as a square at an 
angle to you, now becomes whatever it wi l l  
look l i ke onscreen. 

Comanche: Maximum Overfdll Is just that. The graphics -
using Voxel technology to create the undulating scenery - are 
an astounding testament to the ingenuity of 3D programmers 

As we've said ,  the 
polygons in the object are 
defined relative to the 
centrepoint, and these are 
held i n  a matrix. F irst task 
is to relate the polygon to 
the player's position.  Next 
comes the perspective 
calcu lation,  which turns the 
3D X, Y and Z coord inates 
i nto 2D X and Y 
coordinates. This sounds 
l i ke it ought to be 
terrifyingly complex but is  
i n  fact qu ite s imple.  

For each vertex, the 
2D X coord wi l l  be the 3 D  

What fol lows, before w e  can final ly 
get our screen disp lay, is  the most 
compl icated piece of programming in any 
3D game. And although you might have 
thought all that hand l ing of complex 3 D  
objects wou ld  b e  pretty expensive i n  terms 
of processor time, it's the remain ing bit of 
the work that sti l l  takes up most of the 

though it's s imple enough i n  concept, it 
does add a lot of extra calcu lation. 

But once you can handle the 

X mu lt ip l ied by a constant 
(a set figure, put in to make the result 
more manageable) divided by Z; and the 
2D Y coord wi l l  be the 3D Y mu lt ip l ied by 
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David Braben's classic Virus uses the 'tabletop' 
landscape system, which keeps the player's 
ship central and slides the land around beneath 

The same graphics engine was then used to 
good effect in Conqueror. Here, the player 
takes control of a battletank 

And now the best of both worlds has been 
incorporated into ZeewoH. Binary Asylum's 
3D engine is faster and more colourful 

packages l i ke 30 Studio, th is 
was the techn ique used to 
create the robot models i n  
Rise Of  The Robots. 

A bitmap screen pa int ing 
can be wrapped on to the 
surface of a 3D mode l ,  thereby 
add i ng extraord inary leve ls  of 
co lour  deta i l ,  and can then be 
rendered us ing raytrac ing 
techn iques .  

With i n  the last coup le of  
years ,  games have appeared -
part icu larly adventures l i ke 
Wolfenstein 30 on the SNES 
- wh ich  use a k ind of textu re· 
mapp ing to bu i l d  the scenery .  
I n  actua l  fact, th i s  method can 
on ly  be used to deta i l ,  say,  the 
wa l l s  of a dungeon - not the 
floors, nor the cei l i ngs , and 
not more complex objects . 
That 's  because the scenery is  
made u p  of  b locks of  bitmaps 
which are scaled to make it 
appear as a 3 D  p lane .  

want  to  put  deta i l s  on an 
object you can s im ply do it by 
us ing extra polygons .  Th is is  
often used for deta i l s  on 
a i rp lanes i n  fl ight s ims ,  or cars 
in a d riv ing s i m .  i t 's  a l ot more 
effic ient than true textu re
mapping because even if you 
doub le  the amount of objects 
on your  screen ,  you sti l l  don 't 
h ave to ca lcu late every pixel of 
every polygo n .  

on t h e  market that do i t )  to 
convert a b itmap to a 3D 
object which can then be 
treated as any other object i n  
a game.  So it is  that qu ite 
strange objects that look 
a lmost exactly l i ke texture 
maps are inc l uded . 

Depth-cueing 

An extra ti nge of rea l i s m  can 
be added by mak ing objects 
darken as they appear to be 
fu rther away. When an object 
fi rst appears in the d istance , it 
is  very often represented by a 
much s im pler set of polygons ,  
because d rawing the who le  
complex object wou ld  sti l l  on ly  
resu lt  i n  a few t iny p ixe ls  and 
wou ld  take much more 

Scaling as imitation 

texture-mapping 

True texture-mapping requ i res 
that every s i ngle pixel  on  the 
surface of a polygon must be 
rotated ind iv idua l ly,  so it takes 
a tru ly enormous quantity of 
processing - far too much to 
actu a l ly do in real-t ime.  

Polygons as imitation 

texture-mapping 

Th is is a lso the techn ique 
used by  the most advanced 
recent Sega a rcade games 
which have n 't cracked the a rt 
of textu re-mapp ing.  

Bitmaps as 3D objects If you r  3D routi nes are effic ient 
enough , and you h ave enough 
process ing power, when you 

lt is  poss ib le  qu ite eas i ly  (and 
there a re graph ics programs 

time in  3 D  videogames. 
Fi rst you have to 

hand le a process cal led 
'sorting' (or backplane 
removal) ,  which involves 
working out which of the 
faces of an object you can 

actual ly see. If your  object is  a cube, for 
example, you will only ever be able to see 
three of its six faces: the po lygons at the 
back are h idden. 

The s implest way of sorting i nvolves 
defin ing all the points in  a polygon i n  a 
c lockwise order. If, after the polygon is  
converted to 2D, a l l  the points are sti l l  
going clockwise, then it has  its face 
forwards and needs to be drawn.  If the 
points are now going antic lockwise, the 
polygon has its back to you so does not 
need to be drawn.  

There are, however, problems at 
other stages of the process, and so this 
s imple techn ique is  rarely used: more 
complex techniques tend to remain trade 

secrets. Worse sti l l ,  sorting is  s imple 
enough if your object is  convex, l i ke our 
cube,  but is  vastly more compl icated if your  
object is  concave or if it has  holes in .  
No-one used to use convex objects, but 
some of the top 3D teams came up  with 
clever ways of deal i ng with them. 

Similar to sorting is  the next process, 
where you have to decide which of the 
many objects i n  your  field of view actual ly 
get drawn on the screen. Obviously, some 
wi l l  be closer to you and wi l l  h ide or 
overlap the ones that are further away. 

At this stage a p iece of code 
sometimes known as a 'painter algorithm' 
comes i nto play: it 's  so ca l led because it  
draws the objects that are furthest away 
first, then paints over them with the nearer 
ones. Al l  this is  done i n  the screen buffer 
before the screen is actual ly d isp layed. 

One such technique,  which also 
covers sorting, is  called 'Z-buffering', where 
a separate memory buffer is used to store 
all the Z values of the polygons as they are 

converted to 2D, and each pixel is  then 
checked to see if there are other pixels 
that share its X and Y values before the 
one with the lowest Z value is  drawn. 

If a polygon is too big to fit on the 
screen, and d isappears off the side, top or 
bottom,  it has to be cut down to fit the 
screen. At the end, if a simple four
cornered shape goes off the top and the 
side, you might end up with a new polygon 
that has six corners. 

The s implest way to cut it down is  
with a techn ique known as c l ipp ing. You 
s imply feed each polygon through a number 
of steps that cut off the top, s ides and 
bottom - though most people use more 
advanced techn iques. 

Some programming teams use 
sophisticated drawing routines that are 
capable of leaving out the c l ipp ing of the X 
axis altogether, making sure that each 
horizontal l ine of the screen disp lay starts 
and stops drawing polygons where it 
should ,  but ignoring whatever part of them 



The Super FX chip dragged 
Nintendo into the 3D age: StarFox 
also features bitmap backgrounds 

ca lcu lati o n .  By the same 
toke n ,  us ing the Z coord i n ate 
as a key, the object can be 
made several shades darker i n  
co lou r - which , i n  a s i m i l a r  way 
to atmospher ic perspective , 
adds the i mpression of 
d i stance.  

Atmospheric perspective 

A techn ique s im i l a r  to that 
used by a rt ists , who know that 
the nearer the horizon an 
object is  i n  d ayti me,  the pa ler  
it appears. Objects can be 
shaded l ighter when they fi rst 
appear in the d istance , us ing 
the Z axis as a key, but i t 's  
a lso common nowad ays to 
shade the sky,  and very often 
a lso the scenery, in fl ight s ims 
so that  they pale towards the 
hor izo n .  This i s  a s i m ple 
raster- l i ne  function  that 
shades the so l id  co lour  of the 

fe a t u r ev i e w :  3 D  

The futuristic CyberRace - like 
Comanche - uses Voxels to 
generate its stunning scenery 

of fractals is that as the p layer 
gets c loser, a new leve l of 
deta i l  can be ca lcu lated i n  
rea l -t ime,  s o  that objects 
appear to get more deta i l ed .  

Total Eclipse is a good example of games played 'on the rails', where the 
player's movements are restricted . . They're simpler to code, since you 
don't continually have to keep track of every object in the gameworld 

Bitmap objects in 3D 

An i ncreasi ngly popu lar  idea is  
to use b i tmap i mages for the 
objects on a 3D surface . 
Because the objects have a 
3D positio n ,  they can be 
scaled in re lat ion to the i r  Z 
axis :  but because they are not 
genu i ne ly 3D themselves, you 
cannot 'wa l k  round  the m '  and 
see a d ifferent side of them 
from any angle.  

sky or  floor,  and so requ i res no 
3 D  work at a l l :  i t 's  just the 
same as s i m ple shad ing i n  a 
b itmap game.  

d raw th ree l i nes that  meet at 
the centrepo int of the tr iangle .  
Now i m agine you r  paper is  
i nfi n itely mou ldab le ,  and that 
you raise the centrepo int to a 
spec ified he ight: then repeat 
the operat ion on  the three 
tri angles that now form the 
sides of a pyra m i d ,  ra i s i ng 
the i r  centrepoi nts to s l ightly 
below the he ight of the first: 
and so o n ,  repeat ing the 
process as many t imes as 
necessary to get the requ i red 
leve l  of deta i l .  The advantage 

Fractal mapping 

Fracta ls  are often used to 
generate l andscapes, but 
seldom in real -t ime,  though 
the techn ique  i s  begi n n i ng to 
appear. Fracta l landscapes are 
b u i lt out of tri angu la r  polygons ,  
i n  roughly the fo l l owing 
fash i o n .  I magi ne you h ave a 
tr iangu l a r  piece of paper and 

fi l ler. This s imply runs 
along each horizontal l i ne 
of the screen display in  
turn ,  drawing in  each pixel 
of every polygon and 
working its way down the 
screen. The polygon fi l ler  
is the most complex and 
time-consuming of a l l ,  and 
it's when custom polygon 
fi l lers appear in hardware 
that 3D systems wi l l  real ly 
come i nto their own. 

The advantage is  that such 
b itmap objects need no 
ca lcu lat ion beyond the s iz i ng, 
and that they can be as 
deta i led as you l i ke without 
the need for textu re- £ mapping ca lcu lat ions .  

positive and some wi l l  be negative, and that 
causes a l l  kinds of problems if you just 
throw it into the perspective calcu lations. 

What you have to do, therefore, is 
c l ip it as a three-dimensional object, 
lopping off the bit that's sticking out of the 
screen and producing a new 3D polygon 
that has only positive values and can safely 
be passed to the perspective calcu lation. 
it's tricky to do wel l ,  and sti l l  an area for 
some hard th inking by 3D teams. 

And that, i n  a nutshe l l ,  is a l l  there 
is to it. Hopefu l ly we've gone some way to 
demystifying the black arts of 3D.  

Cybermorph makes full use o f  the Jaguar's built-in Z·buffering, 
which allows .3D objects to be easily displayed in relation to one 
another - sitting on top of or even intersecting other polygons 

Having carefu l ly 
avoided it up unti l now, 
we've got one final 
compl ication to mention: 
and that's what's known as 
'Z-cl ipp i ng'. The problem 
occurs back at the 3 D  

O f  course, the actual appl ication of 
these techniques is up to i ndividual 
programming teams - and there wi l l  always 
be variable qual ity 3D games out there. 

appears above or below the screen. 
The last piece in  the j igsaw - and by 

far the most important - is the po lygon 

stage, when you have an 
object partly in  front of the screen and 
partly behind it. You can see some, but not 
all of it. A few of its Z values will be 

But whatever happens, and whichever 
new machine we final ly end up playing on, 
3D looks certain  to be the language £ of the future. 

45 



.<:: 

� 
ro 
::;: 
Q) 
c 
N 
ro 
'0.0 
... 
E 

Ill 

� 

46 

fe at u r ev i e w 3 D  

The images below are the products 
of graphic workstations: and are the 
stock·in·trade of FMV CD titles 
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graph ic 
workstations 

Jurassic Park? No: this 
dlno was rendered on 
a PC using 3D Studio 
and cost a lot len 

l� Autodesk 
here are two main options for creating 

professional graphics. The first, a dedicated 

graphics workstation, was for ages the only 

way of getting the necessary qual ity and speed for 

tasks l ike rendering and texture-mapping. More 

recently, lower-cost software options - particularly 

3D Studio on the PC, from Cal ifornian software 

house Autodesk - have been used to create graphics 

that would  previously have been solely in the domain 

of Si l icon Graphics stations. 

Release 3 of 3D Studio gives Gouraud, Phong and 

Metal rendering, and the qual ity is certainly on a par 

with faci l ities you get on most Si l icon G raphics 

systems. And while it is slower than dedicated 

hardware, the d ifference in speed isn't such a factor 

anymore, either - with 66MHz PCs available for 

£ 1 ,500, and with 3D Studio's abil ity to use multiple 

PCs as 'slaves' for complex rendering operations. 

The '3D Studio look' has now become a 

recognisable feature of many games, with teams l ike 

M irage (Rise O( The Robots), Trilobyte (The 7th Guest) 

and Bul lfrog (Magic Carpet, Theme Pork) relying on 

the versatility of the package to create the high

qual ity images in  their games. And with the expansive 

memory afforded CD, 3D Studio offers an affordable 

way of producing FMV without sets and actors. 

You've only got to spend a few hours using this 

package to realise its power. Faci l ities l ike the 

materials ed itor, which gives you fu l l  control over 

the texture and l ight-shading of each individual 

su rface, and the 3 D  Editor which allows you to apply 

the textures to the objects in your particular view. 

But perhaps its most attractive feature is 

that a ful l  3D Studio setup will cost only £ around £2,000 - includ ing a powerful PC. 

SiliconGraphics)'. 
he Si l icon Graphics option wil l  cost you 

about £20,000 to get up and running 

properly. So while it's not the cheap 

option, the quality, performance and heritage of this 

hardware is beyond question. The actual systems 

themselves come in strange coloured boxes, with 

obscure names, l ike I ris, Ind igo, Crimson and Onyx. 

You can tell this is  classy kit at a glance. 

SGI equipment is also synonymous with top 

design houses and movie special effects creators -

George Lucas' Industrial Light and Magic (ILM) 

studios in California use no less than $ 1 5  mil l ion 

worth of networked Silicon Graphics terminals, for 

example. And fi lms l ike Jurassic Park, The Abyss, 

Total Recal l ,  and Terminator 2 would  never have got 

off the drawing board without SGI hardware. 

Software packages l ike Alios, So(tlmoge and 

WoveFront are the most commonly used programs 

on Si l icon Graphics workstations in the videogames 

industry, and with the new SGI l ndy out at under 

£5,000, Si l icon Graphics hardware certainly isn't 

totally out of the reach of the masses. 

Si l icon G raphics (the company) makes ded icated 

graphics workstations - this means that much of the 

power has been bui lt into the systems' hardware. At 

the heart of every SGI station are the ASICs 

(application specific integrated circuits), the so-called 

'geometry engine' of the system, and the proprietary 

SGI chip, which was designed by M I PS - a  US 

company that SGI bought in 1 992. The ASICs and 

the G raphics Library are built into the h igh-end SGI 

stations, while the lndy and the cheaper Indigo 

systems just use the M I PS chip. But the l ndy 

can sti l l  process graphics at an impressive 85 £ mil l ion instructions a second (Mips). 

Many 3D in-game graphics 
are pre-rendered , us ing 
specia l ist kit. Edge reveals a l l  

Developers us ing S i l i con Graph ics  
Crystal Dynamics ( Crash 'n Burn, Total Eclipse) 

Dynamix ( Stellar 7) 

Infogrames ( Chaos Control) 

Nintendo (Project Reality) 

Ocean (New, as yet unnamed CD titles) 

Psygnosis ( Microcosm, Scavenger 4) 
Sega ( Virtua Racing coin-op, Jurassic Park ) 

Sierra On-Line ( Outpost) 

Spectrum Holobyte (Star Trek: TNG) 

Deve lopers us ing 30 Studio 
Argonaut ( Creature Shock, Primeval) 

Bullfrog ( Theme Park, Magic Carpet, Creation) 

Cryo ( Saurus, Oragontales) 

Mirage ( Rise Of The Robots) 

Trilobyte ( The 7th Guest, llth Hour) 

'SG has some attractive and powerful software, 

such as the Alias range, and the interface is far 

more intuitive to use on those packages than it 

is on 30 Studio. However, it would take 

someone over two months of training to come 

up with a decent looking object, where in 30 
Studio that time is cut down to 2 weeks.' 

Sean Griffiths, Main programmer, 

Rise Of The Robots 

'I've had a look at Silicon Graphics and the gap 

between some of its packages and 30 Studio is 

getting smaller. People go on about the kind of 

effects that Silicon Graphics can do, but with 

the new 30 Studio, it can be done just as easily. 

The only real difference is the speed, but if it 

was me and I had enough money to buy an SG, 

I'd buy 10 PCs and link the lot in a network all 

using 30 Studio - so instead of having one 

person working on one SG, I could have 10 

animators working on 30 Studio all together. 

The other benefit is that they could all render 

objects in a network. So, instead of one 

machine taking 50 hours to render a scene, with 

two machines, that time is halved, and so on .. . ' 

Marcus Morgan, freelance graphic artist 

(Creator of 3D Sonic image, p38) 
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Fu l l  M ot i o n  V ideo 

Fu l l -mot ion v ideo g ives you games 

and mov ies on 5 inch C Os ,  and it 

looks l ike l y  to be the future of all 
v ideo-based enterta inment . Edge 
takes a look at the FMV stor y so far 

f there is one set of in itials that is set to become 
the centre of a new industry, it is FMV. FMV 
stands for Fu l l  Motion Video, and it's basical ly just 
what the rest of the world cal ls video - but every 
new era must have its own jargon to d ifferentiate 
it from the past. 

So what's it all about? FMV is the outcome of d igital ly encoding 
video - a technique referred to as MPEG encoding. MPEG is the 
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F M V  in games 
Edge asked several 
lead i n g  figures i n  the 
games industry what they 
thought of the standard 
of current ful l-motion 
v i d eo games, and what the 
future could hold for t h is 
technology . . .  

E r i c  Matthews 
Director, Bitmap Brothers 

'There are b i g  p roblems 
with F M V, the main one 
being that you can't do 
much i nteract ing  with it.  

'Games are interactive,  
that's the whole point, 
and i f  you're l i m ited to a 
handful of options that 
reveal a few F M V  
seque nces, the appeal  
wears off  pretty quickly. 

' Used spar i n g ly and 
cleverly, however,  it can 
add to a game.  If you look 
at someth i n g  l ike  Rebel 
Assault, I t h i n k  there 

LucasArts' Rebel Assault: 
'FMV has added to the 
whole experience . .  . ' 

F M V  real ly has added to 
the whole exper ience. In 
other  cases it's been used 
s imply as a replace ment 
for  game p lay - main ly by 
American deve lopers. 

'I t h i n k  it will conti nue 
to be used and som e  
p e o p l e  wi l l  carry on usi n g  
it quite wel l  i n  games, but 
I t h i n k  g e nera l ly that 
more excit i n g  stuff is 
b e i n g  done by deve lopers 
usi n g  rendered 
i mages and staying £ 
true to gamep lay.' 

The M P E G  encoding process I nterpo lated frames. 

o what do you have to do 
to convert v ideo i nto an 
M P E G s igna l?  · .  

3. M PEG encod ing 

The M P E G encod i ng  happens 
in a s i n g l e  pass , and the footage is  
scanned automat ica l l y .  At the 
start of the fi rst scene there i s  not 
any kind of reference point for the 
i mage , so the ent i re frame is  
encoded. The ma in  data frames 
are known as the I ntraframes,  and 
they take up around 1 5 0 1< each .  

The d i g ital datastream is l i n ked to 
the M P  EG encoder - wh ich  is  now 

1. The Mas�er 
The start i ng  
po i nt i s  the 
master of the 
v ideo .  The tape 
wi l l  be on Beta 
S P  or  D l ,  the 
common video 
formats used in 
the profess iona l  
market. 
2. Dig ital 

M PEG 
encoding is 
now a real· 

ti me process 
on the fastest 

machi nes • • •  

a rea l -t ime  
process on  the  
fastest 
mac h i nes, but 
can eas i l y  take 
up to 200 t i mes 
l onger on  s l ower 
systems.  The 
ope rator beg i ns  
the convers ion  
by sett i ng  the  
encod i ng  
parameters. 

The encod i ng  process 
effect ive l y  takes frames in b l ocks 
of four.  Start i ng  with either an 
! -frame or a P red icted frame 
( P-frame ) .  Frame l i s  scan ned ,  
then frame 4.  The computer 
compares the d i fference between 
the two and stores th i s  
i nformat ion  as  moti on vectors. conversion 

The v ideo is  fed 
i nto an A V I D  - a standard 
i nd ustry box for ana logue to 
d i g ital convers ion .  

These sett i ngs  
spec ify the freq uency of creat i ng  
t he  I ntra frames, the P red i cted 
frames, and the B i -d i rect iona l  

If a l l the d i fferences between 
the two frames were to be 
analysed i t  wou ld  take some th ree 
m i l l i on  float i ng  po i nt operat ions  

abbreviation for the Motion 
Pictu res Expert Group, an 
i nternational body whose job it 
i s  to set a standard for the 
captu re and playback of d igital ly 
encoded fi lm or video. 

it sounds simple enough, but 
then why should anyone bother? Why would 
anyone need to encode v ideo signals as a d igital 
track on a CD?  Well the plan with MPEG is to 
revolutionise the way fi lm footage is used and 
del ivered. The market is  now aware of the 
advantages of d igital sound, but the use of d igital 
video is sti l l  i n  its i nfancy. 

Today's video recorders send pictures to 
the screen at around 200 l ines per frame - well 
down from the 625 l ines we are used to with TV 
p ictures. Super VHS is  an improvement, but the 
future, probably three years away, is  H igh 
Definition TV (HDTV), and very h igh qual ity 
d igital video. 

Today's MPEG is l ittle  better than Super 
VHS qual ity but a l l  the technology needed to 
increase the qual ity is  i n  development or avai lable 
today. Ultimately H DTV with MPEG compressed 
d igital audio could be the future of a l l  visual and 
audio entertainment systems. 

So how does MPEG encod ing work? Wel l ,  
VHS signals are relatively s imple to emu late, 

The MPEG version of Mad Dog McCree for CD-i is 
higher quality than the non-MPEGed 3DO game 

having a low image resolution and slow data rate . . 

But without any kind of compression you would 
only get around 20 seconds of video s ignals onto 
a CD. And even the most avid of d igital 
aud io/visual enthusiasts agree that it m ight get a 
bit tedious changing COs every twenty seconds. 

So, i n  steps MPEG compression, a 
standardised system that uses hardware to 
squash about 74 minutes of video signals onto a 
s ingle CD. And that means changing COs only 
once during the average feature fi lm - not such a 
bad th ing to put up with really. 

Another solution to compressing video is  a 
system cal led JPEG. JPEG is now fairly wel l  
establ i shed as the format for hand l ing sti l l  
p ictures, and some systems are avai lable for 

Virgin's graphic masterwork The 7th Guest on the CD-i - its smoothest and finest incarnation yet. The data for 
each graphic sequence in the game was re-encoded using MPEG for the CD-i 's Digital Video cartridge 
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per second (flops) of comput ing 
power - which is  ser ious 
process ing .  To avo id  th is ,  
a l gor ithms have been deve l oped to 
s imp l ify the process, and it 's these 
software routi nes wh ich have led 
to the deve l opment of today 's 
rea l-t ime encod ing  systems. 

The other  essentia l  tool  of the 
encod ing  process, the P-frame,  
contains the i nfo rmat ion about 
movements onscreen and the 
co l ou rs used i n  each scene. A l l  of 
th is  g i ves fi l es of around 50 1<b 
each .  If  j ust these routi nes were 
used throughout the video it wou l d  
b e  poss i b l e  t o  p layback the fi l m ,  
but a fi l m  encoded to th is  l eve l 
wou ld  appear jerky, and you 
wou l d  know that someth ing  had 
been done to it. 

The final stage is  to c reate the 
B i -d i rect iona l  Interpo lated frames -+ The Phlllps CD-I Digital Video cartridge - In spite of the DV branding, 

this Is another MPEG standard system, capable of playing Vldeo-CDs 

Two different approaches to FMV In games: Space Ace on the CD-I (left) Is a Draaon's Lal,..type Interactive 
cartoon, while The Journeyman Project (right) for PC and Mac Is a high-quality point and click adventure 

running a connected series of J PEG images as 
video. But this isn't a practical solution for 
extended video, as all the i nformation from each 
frame has to be stored - again  this means you 
l imit the amount of runn ing time on a disc. 

So the best systems so far are the two 
MPEG standards - MPEG I and MPEG 2. Perhaps 
the most commonly asked question is ,  what is  
the d ifference between between MPEG I and 21  
Wel l ,  they both work i n  a s imi lar way, and they 
both offer s imi lar viewing qual ities when used to 
playback i nformation at low data rates. But the 
qual ity of MPEG I decompression starts to tai l  
away when i t  has to  del iver above 3Mb its/sec 

speed, MPEG 2 compression is  designed for 
h igher data rates, and for the broadcasting of 
d igital video. 

From the announcements made by a host of 
manufacturers it now seems clear that MPEG I 
and 2 wi l l  become the standards for both 
broadcasting and playing back video on a wide 
variety of platforms from CD-ROMs to TVs. 

And most of the new CD-based systems 
now avai lable or announced, such as CD-i, CD32 

and 300 wi l l  offer MPEG playback options. 
The technology is  real ly just i n  its i nfancy 

and the feel i ng among the encoding commun ity is 
that the process wi l l  become s impler and wi l l  

(that's 384K of 
i nformation a 
second). MPEG 2 
on the other hand, 
uses a better 
compression 
method and can 

M PEG 1 1  compression can 
deliver a massive 15M bits 
of data every second . . .  

produce better 
resu lts as 
experience 
increases. lt is  
hoped that 
l ibraries of 

del iver a massive I SM bits of data per second. 
Because of its l im itations, the use of MPEG I 

compression is being targeted main ly at 
improving CD data transfer rates. Because of its 

techn iques wi l l  be 
developed to help speed up the process of 
encoding MPEG signals. 

The market leader i n  this technology is  
C-Cube and its UK  representatives Kudos 

Robb ie  H e nderson 
C reative D irector, Storm 

'What we've seen of F M V  
s o  f a r  i s  most defin itely 
j ust the t ip  of the 
ice berg.  I wou ld  accept 
that som e  of the fi rst 
g e n e ration of p rod ucts to 
use the technology have 
been a b it flat - but what 
do you expect? 

'We're on a very stee p  
learn i n g  curve a t  the 
moment and ,  i n  our case , 
Lawnmower Man 2 wi l l  be 
a h u g e  ste p  forward from 
Lawnmower Man. 

'It's a lso worth bear ing 
i n  mind that econom ics 
demand that we a i m  at 
rather  low-e nd mach i nes. 

' N ext time we'll be 
a i m i n g  at 486s with 
dou b le-speed dr ives, 
loads of Ram, etc. I t h i n k  
that's w h y  the poor 
qual ity, flicke r ing  i mages 
that we've see n  so far 

I Storm's Lawnmower Man: 
'What we've seen so far is 
just the tip of the Iceberg• 

aren't real ly a p rob l e m .  
And more and more 
games systems are 
confor m i n g  to M P E G ,  
and s o  better t h a n  V H S  
qual ity is easily 
ach ievable .  

'I be l ieve  that soon 
there wi l l  be total F M V  
p rod ucts with no 
rendere d  imagery. Games 
that offe r  somewhere 
betwe e n  100 and 1 ,000 
d ifferent options and can 
b e  p layed throug h  £ 
in arou n d  an hour.'  
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Steve C larke 
N e w  M e d i a  M anager,  
V i r g i n  

'There i s  an  u p s i d e  and a 
downs ide  to F M V  at t h e  
m o ment.  F i rst ly ,  F M V  is  
extre mely  usefu l  i n  t hat it 
i s  somet h i n g  p e o p l e  
r e c o g n i s e  and a r e  fam i l iar 
with .  The fl i p  s ide  of  that 
is  the  p r o b l e m  in 
c o m b i n i n g  s o m e t h i n g  
l i n ear into  a prod uct t hat 
has t o  be interactive.  
That's a s ituat i o n  t hat w i l l  
t a k e  t i m e  t o  resolve .  

' Early prod ucts have 
been  s lagged off for  the ir  
lack of  i nteractiv ity,  but  
y o u  have t o  r e m e m b e r  
t hat it 's  v e r y  e a r l y  i n  t h e  
d e v e l o p m e n t  o f  w h a t  i s  a 
new d i s c i p l i n e .  

' T h e  p r o b l e m  w i t h  the  
q ual ity o f  image isn 't  a 
l o n gterm o n e  - it w i l l  be 
so lved with the  next 
g e n e rat i o n  of hardware. 

Virgin's Demolition Man: 
'Incorporating film into 
games will take time .. . '  

It's  the  p r o b l e m  of 
i n c o r p o rat i n g  fi l m  into  
games seamless ly  that w i l l  
t a k e  t i m e .  

'I d o  st i l l  see a v e r y  b i g  
future for  F M V  as c l oser  
and c l oser  l i n ks are 
estab l i s h e d  with stud i o s  
and d i rectors a n d  
t e c h n o l o g i e s  c o nverge.  

'The l<ey is  good d e s i g n  
so t hat the  i nevitably 
l i near nature o f  s o m e  
F M V  d o e s n 't stop and 
start the  g a m i n g  £ 
exper ience . '  

� ( B-frames)  wh ich  fi l l  up  the  space 
between the I and P frames. 
Again the encoder does this for 
you :  the system has encoded the 
fi rst and fou rth frames. It  then 

the arm wo u l d  be in frames two 
and th ree , and stores that 
i nformat ion  a long  with any other 
pos it iona l  change i nformat ion  as 
B-frames. N ot su rp r i s i ng l y  these 

A l though  it  takes frames in 
b l ocks of four it has to keep the 
last frame of the prev ious  b lock  i n  
order t o  have a reference po int  for 
the next P-frame. 

goes back and 
sees how many 
frames it has 
m i ssed and 
d i v i des the 
movement 
d i fferences it 
has detected in 
frame fou r  by 
the n u m ber of 
m i ss i ng  frames. 

If frame fo u r  
had a n  arm 

M PEG 
encod i ng 

works to a 
compression 

factor of 
200:1 

fi l es are the 
smal lest of the 
l ot ,  averag ing  
around  2 0  I< 
each .  

As  far as  the 
system i s  
concerned it  
stores and p lays 
back the frame 
sequence in the 
fo l l ow ing  order :  
1 , 4 , 2 , 3  then 

4. Final c o m press ion  
To ach i eve fu l l  compress ion  
without l o s i ng  p i ctu re qua l ity, 
M P  E G uses a second process. To 
unde rstand how it  works it  i s  
i m portant to g rasp how bas ic  
v ideo data i s  sto red.  

that moved up  0 . 2 5 m  from frame 
one ,  the system wou l d  cal c u l ate 
the exact amount of movement, 
which wou l d  be around 0 . 0 8 m  per 
frame. Then it works out where 

4,7 , 5 , 6 .  It  has to do this because 
it takes the fi rst frame to see 
where it is, the l ast to see where it 
shou l d  be , and it generates frames 
2 and 3 on the fly. 

In standard video each frame is 
made up  of two fie l d s ,  odd and 
eve n ,  with the odd field hav ing  the 
i nformat ion  for l i nes 1 , 3 , 5 , 7  etc 
wh i l e  the even field carr ies  l i nes 
2 , 4 , 6 , 8  etc. P A L  TVs wo rk  at 
5 0 H z ,  so you have 50 fie l d s 
wh ich equates to 25 frames. 
N T S C  runs at 6 0 H z  so has 60 
fie l d s ,  and the refore sh ows 30 
frames per second .  

Thame. C-Cube deve loped and 
patented many of the 
fundamental routines for 
search ing strategies and 
measuring the movement 
changes between frames of 
video. And it's the -techn iques 

for working out the movement between frames 
that are the key to storing MPEG video. 

If you invest in an MPEG p layback systems, 
you ' l l  a lmost certain ly find that the main· 
decompression ch ip is the C-Cube CL450, which 
has become the standard item in the industry. lt 
is currently used in  Amiga's c on FMV cartridge, 
and a reworked version sits on the Ree iMagic 
board - the first low-cost MPEG playback board 
for the PC. Ph i l ips were origi nal ly developing 
their CD-i FMV cartridge with C-Cube, but they 
switched horses halfway through, and their 
Digital Video cartridge - now fina l ly in the shops 
- uses the Motoro la MCD250 ch ipset. 

Having gone to the effort to produce an 
MPEG disc, what can be done with it? Those in 
the know have identified four  areas of expected 
growth for MPEG; interactive videogames, 
consumer broadcast, general computing, and 
video conferencing. 

Each market segment wi l l  produce new 

products to make best use of the technology. lt is 
at this point that the benefit of having MPEG as a 
standard is c lear. With the number of consumer 
based machines al ready standing at three (CD-i ,  
con and 3 00), and with another four known 
to be in the p ipe l ine Qaguar, N intendo/SGI ,  Sega 
Saturn and Sony), the consumer will have to start 
making decis ions: whether to invest in any of 
these systems, or to wait unti l the war is over 
and go with the winners who emerge from it. 

There won't be enough market share to 
support a l l  these formats, but by having a basic 
standard in MPEG and Video-CD - which is just a 
s imple way of describing an MPEG stream -
prospective purchasers of the systems can be 
confident that if they back the wrong horse, at 

MPEG finds it difficult to cope with busy scenes, resulting in blockiness and 'heathaze' artifacts, as in this 
shot from Black Rain (bottom right). Careful encoding is better than VHS quality: Star Trek VI (top right) 
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As part of the M P  E G process, 
a field i s  d ropped and every other 
pixel i s  d i scarded from the 
remai n i ng field by a process ca l l ed 
dec imat i on .  Th i s  resu lts in 7 5 %  
o f  al l the o r i g i na l  i nformat ion  
be i n g  re moved , so the overa l l  
compress i on  can b e  m u l t i p l ied by 
fou r  to get a h i gher  total 
compress i on  rat io .  

M P  E G  encod i ng works  to  a 
compress i on  factor of 2 0 0 : 1 .  T h i s  
i s  5 0 : 1  compress ion  w i t h  fou r  
t i mes dec imat ion .  

The g reatest d i fference between 
M P  E G l and 2 i s  that M P  E G 2 
does not cut  out th i s  add it iona l  
data, and it comp resses to a 
h i gher  rat io  than M P E G  l .  
Therefore you have fou r  t i mes the 
amount of i nformat ion  contai ned 
in an M P  EG 2 frame ,  resu l t i ng  i n  
far g reater c l ar i ty and sharpness 

Movies on Digital Video boast variable slow motion in forward and reverse, plus perfect freeze frame (left). A 
contents list enables you to jump to any 'chapter' in the film - on that particular disc, of course (right) 

least some of the software wi l l  be compatib le 
across the formats. Any fi lm col lection wi l l  be 
usable on a l l  these systems - assuming N intendo 
inc l udes a Video-CD feature and a CD drive with 
its much touted Project Real ity system. 

The fi rst appl ications are al ready with us 
now. CD-i d igital v ideo is here, the CD32 

cartridge is s lated for release. Ree iMagic is  
sh ipp ing now for PC, and 3 DO wi l l  no doubt 
have its vers ion of the technology out by the end 
of the fi rst quarter of 1 994. 

By 1 995 the experts reckon the market for 
consumer FMV 

effective real-time systems are now arriving. 
Again C-Cube is  lead ing the market with the 
CL4000 - a snip at just £70,000. 

S i l i con Graphics and IBM also have real-time 
encoding systems but they cost even more. Sti l l ,  
it's not going to stay that expensive. C-Cube 
should have a p lug- in  card in  the £ I  ,000 region, 
giving real-time encoding and playback, with in 
th ree years. There wi l l  also be consumer boxes 
offering recording and rewritable discs. 

By this time you wi l l  be looking at FMV as 
the replacement to VCR. The main advantages to 

the consumer wil l  
products wi l l  be 
worth over 
$ 1 30m. And by 
then it is l i kely 
that the first real-

By 1995 the market for 
consu mer FMV products 
wil l  be worth over $130m 

be a higher picture 
qual ity, instant 
access to any point 
in  the disc, perfect 
freeze frame and 

time encod ing 
boxes wi l l  be around. Encoding unti l  recently has 
been at between 20 to 200 times real-time. This 
means that a s ingle frame can be converted in  
around I to I 0 seconds. But  the first cost-

less picture 
breakup as the disc gets o ld .  But most 
importantly, it wi l l  provide the potential for fu l l  

£ i nteractivity. 
Welcome to the age of FMV. 

P h i l  Harri son  
Product D e ve l o p m e nt 
D irector,  Sony E l e ctro n i c  
P u b l i s h i n g  

'I  t h i n k  that what we've 
see n of  FMV i n  g a m i n g  so 
far could b e  fair ly  
descr ibed as g i m m i c ky.  

'And i n  m o st cases the 
p r o d u c t i o n  values are so 
desperate ly low.  We need 
t o  a l l ocate substantial  
b u d g ets,  and use 
professional  fi lm-makers,  
n ot send out s p otty 
p r o g rammers with a 
camcorder  to fi l m  the 
recept i o n i st a n d  her  
brother- i n-law. 

' O n c e  that happens  and 
the next g e nerat i o n  of  
hardware a l lows the use 
of  true broadcast-qual ity 
f o otage ,  F M V  w i l l  b e g i 1,1  
to p l a y  a v e r y  b i g  part i n  
i nteractive e nterta i n m e nt.  

'I  bel ieve that FMV w i l l  
j u st b e c o m e  an accepted 

feature of  gaming,  l i ke 
scro l l i n g  is now.  

' If  games are d e s i g n e d  
p r o p e r l y ,  F M V  w i l l  a lso  
b e c o m e  less  o b v i o u s ,  i t  
wi l l  b e  woven into a game 
rather  than be th is  awful  
sto p/start e l e m e nt .  The 
d ist inct ion  betwee n  
passive v i d e o  sequences  
and i nteractive rendered 
s e q u e n c e s  w i l l  b e  fuzzy.  

'Ful ly  i nteractive 
mov ies ,  however,  are j ust 
p i pe-dreams at the £ 
m o ment. '  
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t- of the decompressed i mage. 
5. Encoding settings 
On a good qua l ity encod i n g  you 
wou ld  typ ica l ly  set the d i stance 
between !-frames to 1 5 ,  and the 
number  of B-frames to 1 or  2. 
This means that every fou rth 
frame wi l l  be a P-frame. In a ha lf  
second of fi lm runn ing at 2 5  
frames p e r  second y o u  wou ld  have 
one I -frame,  four  P-frames and 
e i ght B-frames. 

The v ideo r unn i ng  sequence 
wou ld  l ook l i ke th i s :  1 - B B- P - B B 
P - B B - P - B B-P-B- l .  B ut t h e  actual 
encod i ng  and p l ayback o rder 
wou ld  be 1 ,4 , 2 ,3-4 ,7  , 5 ,6-
7 , 1 0 , 8 ,9-1 0 , 1 3 , 1 1 , 1 2-
1 3 , 1 6 , 1 4 , 1 5 .  The C-Cube 
encod i ng  c h i p  has the abi l ity to 
drop extraneous frames dur i ng  
encod i ng  and  wou ld  probab ly  drop 
frame 1 6  from the fi rst pass so as 

not to i n c l ude it tw ice.  
6. Error correction 
What happens if  a scene change 
happens dur ing a B- or  P -frame,  
or  if  an !-frame doesn ' t  represent 

chang i n g  from the preced i n g  one. 
But with a major  scene sh i ft ,  the 
system can not stop ,  so it adds as 
much of the i nformati on in the 
new frame as it can.  As it can o n l y  

a major  scene 
change? 

The answer 
is that the 
a lgor ithms 
conta i n  
tr i povers so if  
more than a 
permitted 
amount of 
change is 
detected , the 

H igh-end 
production 

houses re-edit 
the fi nished 

data frame by 
frame . . .  

change a th i rd of 
the frame , you 
get an over lap 
between the two 
frames, and the 
v iewer sees 
'artifacts ' 
these are the 
b l ocks of 
m i sp laced co l ou r  
carr ied over 
from a prev ious  

system can 
store ! -frame data with i n  a B- or  
P -frame to ensure a conti n u ity of  
d i sp lay. 

The encod i ng  a l gor ithm al l ows 
for up to a th i rd of a frame 

frame. 
As the system changes a th i rd 

of the i nformati on  per frame it 
wi l l  take th ree frames to be fu l l y 
corrected and for the true p i ctu re 
to be restored . 

7. Quality control 
It i s  at th i s  po i nt that you can 
start to apprec iate the d i fference 
between h i g h  and l ow qua l ity 
M P E G  encod i ng .  Var ious l ow-cost 
M P E G  encod i n g  so l ut ions are 
avai lab l e  on the market, but these 
genera l l y  offer poor qua l ity 
p layback as they are not ab le  to 
c reate B-frames. 

You m i g ht th i n k  that this i s  not 
a prob lem , as by i nc reas i ng  the 
number of P-frames you cou l d  
create a g o o d  l i keness o f  the 
i mage for p l ayback .  B ut the eye is 
suff ic i ent ly sens it ive so that the 
fi n i shed footage l ooks jerky and 
un rea l i st ic .  

At the other  end of the qua l ity 
spectru m ,  h i g h-end product ion  
houses m i g ht go through the fi l m  
frame b y  frame t o  mark major  
data changes and to  specify that 

MPEG 
The coder maps every point of the 

picture, and looks for redundancy, eg areas 
where this no detai l ,  just a wash of sky or 
c loud. A technology cal led Discrete Cosine 
Transform improves effic iency by divid ing 
the image into many square blocks, and 
coding each one separately, whi le looking 
for .s imi larities between adjacent blocks. 

used to d igiti se moving video, but the data 
rate is  far too h igh to store on a CD, wh ich 
has a maximum capacity of under 
I SOK/second. 

the new 

four letter word 

MPEG, the Moving 
Picture Experts Group, is  
a spin-off from another 
standards committee, 
J PEG, the Joint 
Photographic Experts 
Group, which is 

concerned with sti l l  p ictures. 
Don't be

. 
fooled: these standards do 

matter. When standards are tight, as they 
are for the plug-and-go Sega, N intendo and 
CD-i system worlds,  no-one has to worry 
about whether software and hardware, 
bought from d ifferent vendors, works 
together. lt always does. 

When standards are loose, as i n  the 
crazy world of the IBM PC and CD-ROM 
'compatib i l ity', ha lf the fun of playing a new 
game is  i n  getting it to run at a l l .  

This al l started with JPEG, so let's 
try and get a handle on what exactly that is .  
Sti l l  p icture graphics soak up a lot of disc 
and memory space in  a computer. J PEG 
sets a standard for compressing the data, 
so that it takes up less space. 

This reduces the number of d igital bits 
needed to store a reasonably accurate 
representation of a sti l l  p icture by a factor 
of up to I 0: I .  

But this a l l  changes total ly when 
you're deal i ng with moving images. 

Movie film captures 24 fu l l  frame 
pictures a second. European PAL video 
captures 25 and the NTSC system used in  
the US and Japan shoots for 30 (but with 
less scann ing l ines i n  each). To avoid vis ib le 
f l icker onscreen, 
each frame is  
broken down i nto 
two halves, or 
'fie lds' ,  each 
contain ing half the 
total p icture l ines. 
The l ines are odd in 
one field, even the 
next, then odd in 
the next again ,  and 
so on. Onscreen the 
two fields ' interlace' 
to give the i l lus ion 
of fu l l  p ictures 
d isplayed at a 50 Hz 
(or 60 Hz). 

But this is where M PEG steps i n  to 
save the day. Five years ago RCA's 
Research Centre in  Princeton, New Jersey 
showed that it is  poss ib le to squeeze 
fu l l -motion video i nto the I SOK/second 
space on CD. This could be done, they 
explained, by comparing the content of 
each picture with the content of other 
pictures i n  a moving sequence, and cod ing 
on ly the d ifferences between the two. 

Five years ago it took a 
m ini-computer several minutes to encode 
one second of fu l l -motion video. Now 
decoding can be done in real-time, either 
by software or (with far better resu lts) by 

The J PEG 
system is often The Philips Research Laboratories in Redhill, Surrey. This facility is 

where all of Philips' movie and game MPEG encoding takes place 
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the system encodes these fu l l y .  O r  
they can  go back th rough  the  fi l m  
after encod i ng  and re-edit the 
fi n i shed data frame by frame. 
8 Final touches 

of the bandwidth to take you to 
1 5 0 1<b/second - the data transfer 
rate s i n g l e  speed C D- R O M  d r ives 
work to. 

So  what can we expect of the 
fi n i shed products? P h i  l i ps has now 
re l eased its fi rst C D- i  fi l ms 
wh ich  have a l l  r i g ht ly  been pra ised 
for the qua l ity of the encod i n g .  

Th ree factors he l ped here.  
F i rst, they were work i ng  from fi l m  
a s  opposed t o  v ideo.  Second l y ,  the 
convers ion  was carried out by 
Val k iese r ,  a top Dutch post 
product ion  house wh i ch  uses 
S i l i con G raph ics '  Onyx 
workstat ions  to carry out the 
encod i ng - these p roduce very 
h i g h  qua l ity fi n i shed code. 

After encod i n g ,  the video stream 
is  reduced to around 
1 2 0 I<b/second.  This i s  then 
i nter l eaved with the aud i o ,  wh ich  
takes around 2 0 I<b/second ,  and  
control  i nformat ion  takes the  rest 

T h i rd l y ,  a g reat deal of post
encod i n g  ed it ing  was performed to 
remove artifacts and £ 
i m p rove the qua l ity. The ReeiMagic board gives PCs the facility to playback MPEG 1 CDs. 

Uke the CD32, it is powered by a version of the C-Cube CL450 chip 

hardware, ie microchips. 
The industry is close to real-time 

encoding in ch ips, too, and the potentials of 
this are incred ib le - CD-ROM camcorders, 
for example. The chips are al ready 
avai lable, but are prohib itively expensive. 

M P EG held its first meeting in  
Ottawa, Canada i n  May 1 988, but  the 
standard for MPEG I wasn't set unti l  
November 1 992. lt took four  years of 
haggl ing to set this standard, with several 
interested parties (primari ly Ph i l ips) 
concerned about maintain ing their 
competitive edge i n  the standards world. 

The MPEG committee is now working 
on a second standard, MPEG 2, which deals 
with the higher data rates needed for 
broadcast qual ity TV transmiss ion and 
video recording. 

There is  no MPEG 3, because its work 
was absorbed into the MPEG 2 group. But 
i n  the second half of the decade there wi l l  
be an M PEG 4 standard, for very low bit 
rates (only tens of ki lobits per second). 

Today, the videogame and PC market 
is only concerned with MPEG I ;  in future it 
will explore the potential of MPEG 4, 
probably for use i n  videophones. 

There is  a popular notion that 
adoption of the M PEG 2 standard wi l l  
improve picture qual ity and stretch p laying 
time so that one s ingle-sided disc can hold 
a fu l l  length movie. 

M PEG 2 will i ndeed offer h igher 
picture qual ity than M PEG I .  But this 
requ ires a doubl ing of data rate to 
300K/sec, which is currently only 
achievable by doubl ing the speed of the 
disc p layer. And this halves playing t ime, 
from 74 minutes to a paltry 37  minutes. 

To provide 
1 48 minutes of 
M PEG 2 at 
300K/sec on a 
standard-size CD 
requ ires a quad
density recording 
(four times 

DV discs are formatted using Philip's own Toolworks software running 
on Mac Quadras. The MPEG encoded footage is stored on optical drives 

standard speed), 
with quarter s ize 
data pits. And this 
wi l l  requ i re 
completely new 
laser optics i n  the 
player, to focus on 
the smal ler pits .  lt 
also breaks the CD 
standard, someth ing 
which Phi l ips the 

standards gatekeeper has always vetoed. 
But who knows? I n  six months maybe 

the s lowcoach I SOK/sec CD-i player wi l l  
be in  the technology trashcan - possibly 
even along with the 300K/sec 3 DO 
Mu ltiplayer, which is al ready looking tame. 

And by then perhaps we' l l  all be 
playing our movies and games on the £ 
quad-density Sony PlayStation?  

Games machines or  movie players? The first 
three MPEG-capable machines, (from top) 
CD32, CD-i and Panasonic's 3DO player 
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There's not really very much to say about Raiderr. lmagitec have made the best of a bad job. The one 
highlight - for twin joypad-owning gamers - is the co-operative two-player mode (top right) which is fun 

� n a move typical  of the company, Atari 
have taken one big step forward with 
the 64bit J aguar hardware - and two 

steps back in the i r  cho ice of software .  
Fo l lowing i n  the crusty footpri nts of  the 
abominab le  Crescent Galaxy, Raiden does 
absol ute ly noth ing for the J aguar cause.  

Based on a four-year-o ld  arcade game, 
Raiden is  an adequate vert ical  scro l l i ng shoot 
'em up .  i t 's very busy - unfa i rly so at t imes 
but apart from a reasonable smartbomb effect 
and some ob l igatory ( if sparse) para l l ax 
scro l l i ng, there 's  noth i ng here that hasn 't  been 

Raiden's trademark is this smartbomb explosion. 
Still not overly impressive for the Jaguar, though 

done - in one way or another - on lesser 
machines. The graph ics are two-d i mens iona l  
and many a Commodore 64 owner wou ld  
sneer at  the  supposed ' C D  qua l ity' mus ic .  

So i t ' s  probably arcade perfect . . .  so  
what? The  origi na l  was  far from state-of-the-art 
when it was re leased , and the move from 
coi n-op to console has done it no rea l  favours .  
Co in-ops are profit centres des igned for a 
qu ick  tu rnover. As such ,  Raiden is a tough 
game; but rather than add d ifficu lty leve ls ,  you 
can choose from three, five or e ight cred its -
the latter giving a tota l of 40 l ives !  Reach ing 
the last leve l  - if not fi n i s h i ng the enti re game 
- can easi ly  be ach ieved on the fi rst day. 

Once you r  s h i p  is  heavi ly  tooled-u p ,  the 
act ion is  qu ite enjoyable - but that enjoyment 
is  shortl ived . With frustrat ing i nevitab i l ity, i t 's 
on ly moments before a stray bu l let or 
particu larly devious enemy robs you of al l  your 
hard-won hardware . 

With such poor game structure and lack 
of fi nesse, Atari wou ld  have been better 
gett ing lmagitec to write an origi na l  shoot 'em 
u p ,  rather than spend ing money on such a 
non-eventfu l l i cence. i t 's  not that Raiden is a 
bad game;  just the wrong game. 

With tit les l i ke Aliens Vs Predator, Mortal 

Kombat and Doom on the way, Jaguar owners 
wou ld  be we l l  advised to grit the i r  teeth £ 
and be patient just a wh i le  longer. 

Edge rat ing:  Five / 10 

t e s t s c r e e n 

Format: Jaguar  

Publisher: Atari 

Developer: l m agitec 

Design 

Price: £50 ( i m port) 

Size: 16Mbit 

Release: Out now (US)  

Bosses require multiple hits and 
copious smartbombing to destroy 
them. Successive hits gradually chip 
away at their armour (top to bottom) 
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Total Ec l i pse 
Format: 3DO 

Publisher: C rysta l 

Dynam ics 

Developer: I n-house 

Price: £55 ( i m port) 

Size: 1 C D  

Release: O u t  n o w  ( U S) 

fter a s l ight de lay,  the game a l l  3DO 
owners have been wait ing for fi na l ly  
arrives .  Total Eclipse i s  the second 

offering from Crysta l Dynam ics - Crash 'n 

Burn be i ng their fi rst - and once aga i n ,  the 
Ca l iforn ia-based com pany have shown other 
deve lopers how to rea l ly  use 3DO's  hardware .  

Graphica l ly  - i n  case these screens hots 
haven 't  convinced you - Total Eclipse is way 
ahead of anyth ing seen on any home mach ine 
cu rrently ava i lab le .  The rendered spacecraft 
looks great and the l ightsource shad i ng is 
i mpress ive , but it 's the texture-mapped p lanet 
surfaces that you ' l l  fi nd qu ite s i m ply 

aston ish ing. They move so smooth ly, and at 
such speed and with so much deta i l ,  that 
you ' l l  walk away from your  300 system utterly 
convinced you ' re fi na l ly entering the next 
generat ion of videogames.  

The craft you control - the Fi reWing fighter 
- is  h ighly manoeuvrable and capable of some 
rea l ly  i m pressive stuff. You can perform barre l 
ro l l s ,  but u n l i ke StarFox, you r  craft doesn't 
rotate whi le the screen stays put. When you 
perform a barre l ro l l  i n  Total Eclipse the enti re 
screen rotates - p lanet and a l l  - around you r  
Fi reWing, creati ng a tru ly arcade-l i ke 
exper ience. And u n l i ke Crash 'n Burn, a l l  

The wonderful visuals d o  their best t o  hide a fairly standard shoot 'em up. Everything i n  Total Eclipse moves in 3D - except, strangely, for the 
bosses. This scorpion-like craft scales smoothly towards and away from the FireWing, but never fully rotates or spins around. What a swizz . . .  



The hardest sections in Total Eclipse are found beneath the surface of the planets. Flying through these 
tunnels is a sight to behold, but avoiding hitting the sides is an entirely different matter 

these bri l l i ant v isua l  effects are not being 
pu l led of the CD: everyth ing is  be ing d rawn and 
ca lcu lated i n  real-t ime,  on the fly .  I n  fact, the 
only th i ng be i ng pul led off the CD th is  t ime is  
the i rritat ing rock mus ic  - somehow the 
i ngame tunes don 't  manage to su it  the "'game 
as we l l  as they could have. 

Enough of the aesthet ics,  what about the 
actua l  game itse lf? One of the biggest worries 
most peop le had when they fi rst heard about 
Total Eclipse was how much freedom the game 
wou l d  give the p layer. Wou ld  you be able to 
i nteract with the background and fly i n  between 
those glor iously deta i led mounta ins? Wel l ,  
a lthough you ' re not given t h e  freedom t o  fly 
wherever you want - you can 't  turn around -
you can fly with i n  a fa i rly wide perimeter. 

Total Eclipse has been c leverly structured 
to give the player the 'feel i ng'  that they can fly 
wherever they want: i nto and out of canyons ,  
over mounta ins  and through h i l l s  - but 
u lt imately you ' re l i m ited to one of two or th ree 
routes .  I m passable mounta ins - the ones that 
border both s ides of the p lay area - are a lso 
used to create ' paths '  wh ich you must take 
d u ri ng a leve l .  Okay, so you can choose which 
path you 'd  l i ke to go down , and d u ri ng some 
leve ls  you can even change from one path to 
another,  but you sti l l  fee l  a l itt le  restricted .  

are  bas ica l ly  sp l i t  i nto two sections .  The fi rst 
takes p lace on the p lanet surface,  and the 
second i n  serpentine-l i ke tunnels that run 
underneath the p lanet surface. Here,  i n  typical  
Star Wars style ,  you have to fly under and over 
many obstac les - wh i le  shooting at the enemy. 
Lucki ly ,  you do have a degree of control over 
how fast you go . And through these narrow, 

t e st s c r e e n 

The weapons  

Weapons can b e  found fl oat i ng  above 
the p l anet su rfaces ,  and to p i c k  them 
u p  a l l you have to do  i s  fly i nto them .  
There are s i x  weapons y o u  c a n  arm 
your  F i reWing  with.  These are : 
The Stellar G round Blaster .  T h i s  i s  
y o u r  stock weapon a n d  shoots o n l y  i n  
a forward d i rect ion .  
A Scatter Gun , wh ich  launches  a 
spray of b u l l ets in a l l d i rections .  
The P hoton Strafer fi res i n  th ree 
d i rect ions ,  both to the g round  and 
i nto the a i r .  
The Ion Whi pgun spreads dead l y  
project i l e s  o u t  a t  M ach  5 .  
T h e  Rotary Gun fi res bu l l ets i n  a l l 
e i ght d i rect ions .  
And the Plasma Bomb damages 
everyth i n g  in s i g ht ,  act ing  l i ke a 
smartbomb .  
Each  weapon can be powered up  to a 
max i m u m  of th ree t i mes the power of 
the standard weapon .  

Total Eclipse i s  made u p  of  20 leve ls  which One of six available power ups (above). The 3DO shows off its graphical prowess as the 
FireWing spins to avoid a mountain. The whole screen rotates around the craft (above right) 

59 



"' 
en 
� 
.<:: 
" 
"' 
:::< 
Q) 
c 
N 
"' 
'0.11 
.. 
E 

... 

m 

60 

t e s t s c r e e n  

When you approach the end of any section, a large mountain face blocks your path (left). The 
only way to get to the next section is to fly the FireWing into the tunnel tractor beam. You'll 
then enter this tunnel section (above). The texture-mapped polygons are truly awesome, and it's 
hard to believe that this much detail running at this speed is possible on any home system 

curl i ng and twisty tunne ls ,  i t 's  essentia l  that 
you go s lowly as it 's  very easy to h it the s ides .  

Which bri ngs us to tl}e next problem -
co l l i s ion detect ion . No matter how good a 
gamesplayer you c la im to be,  there 's  no way 
you ' re go i ng to get through any of these tunnel  
sect ions wittiout co l l id i ng several t imes with 
the wal ls  or  obstac les .  Th is  is  a problem that 
cou ld  so eas i ly have been avo ided:  a l l  your  
sh ip  needs is some k ind of  shadow, so you ' d  
know where you are i n  re lat ion t o  objects 
around you .  i t 's  someth i ng the programmers 
d id  in the outs ide sect ions - a  map he lps you 
here - but neglected for the tunnel  ones.  The 
end resu lt is  iJ very unp layable section .  

Any  good shoot 'em up  needs power ups ,  
and Total Eclipse has them - only they' re not 
very effective . i t 's  ma in ly due to the 3D 
perspective , but no matter how tooled up your  

Fi reWing i s ,  h itti ng the  enemy is  a lways very 
d ifficu lt .  You do get better with practice, but 
there are t imes when you can be shooting 
l itera l ly  hundreds of b u l l ets towards the 
enemy, only to see them al l m iss .  

i t 's  hard to  cr it ic ise a game that looks and  
moves as wel l  as th is ,  but  i t 's  the  way i t  
p lays , as we l l  as the  way it looks that matters . 
At the end of the day you don 't  fee l  l i ke you 
rea l ly ' h ave ' to p lay Total Eclipse, i nstead you 
fee l  more compe l led to have a sess ion with it. 

it's a defi n ite move in the right d i rection for 
th is  system ,  and it fu rther strengthens Crysta l 
Dynamics as leaders in the 3DO market. But, 
as most of us are aware , this i s  no £ mean feat at the moment. 

Edge rat ing:  Seve n / 10 

The FireWing strafes a gun turret. They're Everything in Total Eclipse looks gorgeous - .Motion sickness guaranteed. Flying upside
down is fun but extremely disorientating siHing ducks, but watch out for homing missiles even the explosions are a real sight to behold 



t e st s c r e e n 

B o m berman '94 

Bomberman '94 is essentially the same game, but subtle differences make this the best version so far. This 
forest level is colourful, yet deviously structured: beware the cute bunnies . . .  

ong before S N ES owners knew who 
Bomberman was , PC Engi ne owners 
had a l ready enjoyed two outi ngs with 

this explos ive character. I ndeed , Bomberman 

has a long and d isti ngu ished l i neage . 
Back in the m ists of t ime a re latively 

u nassuming co in-op cal led Dynablaster 

appeared and ,  in tune with the t imes,  its 
gameplay prem ise cou ld n 't have been s im p ler. 
With i n  the confi nes of an overhead view, 
s ingle-screen maze you d rop bombs. After a 
brief t ime,  these explode in fou r  d i rections 
e ither destroying anyth ing with i n  range , 
i nc lud ing you ,  or h itti ng an i ndestruct ib le b lock.  
Natura l ly the point was to b low u p  various 
nast ies which a lso inhab ited the maze worl d .  
Destroy a l l  t h e  baddies a n d  move on t o  a 
d i fferent, more densely popu lated , maze . And 
so on and so on. 

After a successfu l Super N i ntendo 
vers ion ,  i nevitably HudsonSoft thought it was 
time for a new PC · Engine vers ion - and here it 
is. Gameplay,  thankfu l ly, hasn 't  been 
tam pered with much : after al l  that' s what 
made the origi na l  games so endear ing. But i t 's  
the subt le tweaks that have made the 

d ifference. The screen is  s l ightly smal ler  in  
s ize and the reso lut ion is  h igher and the 
graph ics look sharper. More co lour  is  used 
here than ever before and the whole th i ng just 
has a much more po l i shed look to it .  

There are now a lso a host of 'characters ' 
to choose: the i r  se lect ion isn ' t  as essent ia l  as 
it cou ld  have been ,  but choosing the c h i l d  
m e a n s  y o u  r u n  faster t h a n  t h e  others ; and 
wh i le  the o ld  man may move s lower than the 
rest his kick, oddly, is  more powerfu l .  

The inc lus ion  of e ight new stages - the 
Polar  stage be ing the best - and some 
r ideable kangaroos complete the re-vamp .  
Inc identa l ly,  each  kangaroo behaves i n  a 
d ifferent manner depend i ng on its co lour ,  so 
more exper imentat ion is req u i red in th is  
vers ion than ever before. 

Any self-respecting Bomberman fan w i l l  
love th is :  it looks a n d  sounds great, i t ' s  got 
more leve ls  and characters and there ' s  sti l l  
the i rres isti b le  u rge t o  b low u p  you r  £ pals .  What more cou ld  you want? 

Edge rat ing:  E i g ht/ 10 

Format: PC Engi ne 

Publ isher: H udsonSoft 

Developer: I n-house 

Price: £55 

Size: 4Mb it 

H u Card 

Release: Out now 

(Jap  i m port) 

�-��r� ; r� 
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Ride the kangaroo (above) for extra 
help. A powerful bomb (middle) 
explodes. The trees (bottom) offer 
brilliant camouflage for your bombs 
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Format: S N ES 

Publisher: Kon a m i  

Developer: I n-house 

Price: £75 

Size: 16M b it 

Release: Out now (Jap)  

Variety I s  the spice o f  life. A simple, but devious platform section (above) and 
the bonus level (left) where you control a huge robotised version of yourself 

NES owners can rest easy - for the 
time being anyway. You m ight be 
th i n king that what with all these h igh-

powered game systems th reaten ing to musc le 
the i r  way i n  and 'take over' the wor ld  of 
v ideogames,  comparative ly underpowered 
mach ines l i ke the Super  N i ntendo may soon 
become exti nct. But, no matter how 
techn ica l ly  advanced a mach ine may be ,  it 's 
the qua l ity of its games that matter. i t 's  l i ke 

having a car that has the dynamic  and 
purposefu l looks of a Lamborgh i n i  D iab lo ,  but 
the grunt of a d i lap idated M i n i  - in other 
words ,  tota l ly  useless.  And ' useless'  is  the 
word that best describes most of the games 
that have been re leased for these supposed 
next generat ion mach ines.  

Amidst a l l  the d isappoi ntment cu rrently 
surround ing the software on 300, Jaguar, and 
to some extent C032, Konami  have re leased 

The robot suit is useful for trampling on the 
enemy, but Is cumbersome In Its movement 

This mouse offers a fast and effective way of 
getting through some of the levels 

Luckily there are plenty of fish swimming 
around - jump on one to get across the water 
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Games can be found in some of the houses (above). Useful weapons can be bought from some of the 
shops (above right). The townsfolk won't attack you, unless you get nasty (below right) 

the fo l low up to the i r  cu lt h it Ganbare Goemon 

on the SNES.  And in the world of rendered 
images ,  non-i nteractive gameplay and glorified 
demos,  Ganbare Goemon 2 sh ines very 
brightly. In fact, i t 's  qu ite s imply one of the 
best examples of software Edge has seen on 
the S N ES for qu ite some t ime.  

The origi na l  Goemon was a strange 
m ishmash of a l l  sorts of games: it conta i ned 
arcade p l atform sections ,  arcade adventu r ing 
sect ions and it a lso had loads of h idden 
sub-games.  Some people cr it ic ised it for be i ng 
too spraw l i ng and open - you never rea l ly knew 
where you shou ld  be go i ng or what you shou ld  
be do ing - but the same can't  be sa id  th is .  

Konami  have taken a l l  the  best b its from 
the origi n a l ,  and s imp l ified them . Th is t ime the 
town sect ions have been made easier to 
negotiate and less ' m aze-l i ke '  i n  the i r  
structu re . I nteraction with the other  characters 
isn ' t  as essent ia l  as it was , and the town fo l k  
w i l l  o n l y  attack you i f  you attack  them. There 
are sti l l  some h idden sub-games - a perfect 
copy of Xexex is h idden somewhere - on ly 
there are less of the m .  I nstead , most of the 
game takes p lace on the vert ica l ly  and 
hor izonta l ly scro l l i ng p latform leve l s .  

Konami  have m ixed together m a n y  d ifferent 
varieties of p l atform action ,  and because of 
th is ,  Goemon 2 a lways holds you r  i nterest. 
One m i n ute you ' re j u m ping around a huge 

abacus in the sky,  and the next you ' re 
trave l l i ng down a mounta in  - on top of a giant 
snowbal l .  You never know what the game wi l l  
th row a t  you next. Then there are t h e  bosses, 
not your  normal ' p lease sir ,  don't h i t  me '  ty

.
pe 

bosses , but b ig Mode 7 sca l i ng bosses . I n  
fact , t h e  bosses are s o  big,  that your  character 
- you have a choice of th ree - has to c l imb  
ins ide a 20 storey h igh robot to  fight the m .  

Goemon 2 a l s o  has a great learn i ng curve , 
you a lways seem to get a l ittle fu rther with 
each go , and there ' s  a usefu l save game 
featu re . Presentat ion i s  near C D  qua l ity, the 
c lever i n-between-the-leve l scenes te l l  the story 
perfectly, and the sound is s imply aston ish ing. 

Goemon 2 a lso conta ins  someth ing that a 
l ot of software companies seem to have 
forgotten about - playab i l ity. Konarni  have 
made the p lay mechanics in Goemon 2 just 
about perfect. You ' re given so much freedom 
to do what you want and the ab i l ity to go where 
you want: you even have the freedom to select 
which leve l  you tack le .  

Overa l l ,  Goemon 2 blends bri l l iant graph ics ,  
great sound and near perfect p layab i l ity i nto 
one explos ive package . Someth i ng a lot of the 
more powerfu l machines are sti l l  £ attem pting to do . . .  

Edge rat ing:  N i ne / 10 

t e st s c r e e n 

Act ion  i n  G oemon 2 

U n l i ke the fi rst G oemon, th i s  seque l  i s  
far more act ion-based. There are s o  
many d i fferent types of g a m e  sty les  
c rammed i nto Goemon 2 that it  
p resents a constant and varied 
cha l l enge .  L i ke the fi rst game, 
G oemon 2 starts off q u ite s l ow ly ,  but 
as you progress ,  you ' re g radua l l y  
i ntroduced to new gamep l ay aspects. 
There are veh i c l e s  to dr ive ,  robots to 
fight, puzz l e  games to p l ay ,  bosses to 
defeat, p l atfo rms to negot iate - i n  
fact, a l most every game genre i s  
i n c l uded i n  th i s  very po l i shed package. 

Those of you that l i ked the 
adventu re s ide of the fi rst game - the 
town secti ons - wi l l  be g l ad to hear 
that they ' re sti l l  here.  There ' s  sti l l  l ots 
of h idden sub-games,  weapons to buy 
and peo p l e  to ta l k  to ,  but they ' re less 
comp lex  i n  the i r  structure ,  and act 
more l i ke a l i n k  to the next stage .  

T o  fight the huge end-of-level boss 
you have to go inside your giant 
robotised alter ego (top). A sumo 
fight, Goemon-style: beat the other 
player, but don't fall off . . .  (above) 

Here Goemon has landed on some rolling stock 
after falling down the enemy mine 

This bubble-blowing Rintstones car can jump 
huge gaps, and is about to become very useful 

A difficult level this. Ride the back of this 
dragon and watch out for those fireballs 
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t e s t s c r e e n 

• 

I 
Format: 300 

Publ isher: Vi rgi n 

Developer: Digital 

P ictu res 

Price: £50 ( i m port) 

Size: 2 CDs 

Release: Out now (US)  

A shattered American dream? One 
minute the star of a popular sitcom, 
and the next . . .  

ra 
igital P ictures had considerable 
success with Night Trap on the Mega 
C D ,  m a i n ly due to its adverse pub l ic ity. 

They ' re now hop ing to emu late that success 
on the 300.  

Many wou ld  argue that the 300 system 
deserves origi na l  titles ,  not j ust hand-me
downs ,  and after spend i ng severa l hours 
p laying, sorry,  i nteract ing with Night Trap, 

Edge is i nc l i ned to agree.  
A group of five teenagers d isappeared after 

spend i ng the n ight as i nvited guests at the 
house of Mr and Mrs Victor Marti n .  The 
Mart ins c la im that the teenagers left the i r  
h o m e  on Sunday n ight, b u t  after thorough 
i nvestigat ion the po l ice have fa i led to tu rn up 
any evidence of the i r  whereabouts . The case 
is  then turned over to a Spec ia l  Control Attack 
Tea m ,  SCAT for short ,  and that 's  where you 
come i n .  

U s i ng an e laborate security system ,  
conta i n i ng surve i l lance cameras a n d  carefu l ly 
s ituated booby traps,  you ' re sent in to 
investigate . lt soon becomes apparent that 
the teenagers d i d n 't just d isappear - they 

Usten in carefully to all the conversations, they 
offer advice as well as amusement 

were abducted ,  and by a band of evi l Orgs. 
Five more teenagers are on their way to the 

house but this t ime,  u n known to anyone e lse ,  
one of  them is  a SCAT member .  You have to 
save and protect a l l  the teenagers by 
switch ing from camera to camera and 
captu r ing the Orgs i n  the traps situated 

Whilst the Orgs run rampant, the kids party on down: Night Trap is full of these distractions. Even though 
you have eight surveillance cameras at your disposal, keeping track of all the events is still quite tricky 



around the house.  
Aside from the improved graph ics and 

presentat ion ,  there ' s  l ittle e lse to suggest th is  
i s  a super ior vers ion .  The  p lot rema ins  the 
same, the actors haven ' t  changed (K imberley 
from Diff' rent Strokes is sti l l  there ) ,  and the 
Orgs sti l l  wa lk  around the house as though 
they have a severe sp ina l  problem - only it 
seems even more amus ing th is  time round 
due to  the c larity of  the graph ics .  

I n  an attempt to he ighten your  i nterest, the 
trap contro ls  are protected with an access 
code - in  the form of six colour variat ions -
and the correct access code must be entered 
i n  order for the traps to work. But there ' s  not 
much more to it. The game soon becomes d u l l  
once y o u  d isc9ver when a n d  where an Org wi l l  
appear,  a l l  you ' re left with d o i ng  is  press i ng a 
button at the right t ime to set off the trap. 

Night Trap does have an i ntense 
atmosphere and has converted qu ite we l l ,  but 
i t 's  j ust that it ' s ,  we l l ,  Night Trap. With the 
l i m itat ions of the C D  it was never a bri l l i ant 
game on Sega ' s  mach ine ,  and sadly the same 
can be said of this 300 vers ion .  

Early adapters of the  300 system wi l l  no 
doubt state loud ly that th is  is  a great game,  
but beneath the enthus i astic exter ior there w i l l  
probably l i e  a very worried and unconvinced 
i nd ivid u a l .  The wait for a rea l ly  decent £ FMV game conti nues . . .  

Edge rati ng: Five / 10 

The Orgs may look harmless, but after you see 
scenes like this (left) and (above) you begin to 
realise otherwise. (You could die laughing) 

Trapping an Org couldn't be simpler: wait for your 
'Trapomiter' to register full, then simply press 
your button. The traps themselves vary 
depending on which room you're in (above), but 
they all have the same effect 

t e s t  s c r e e n  

The v i o l e nce 

Night Trap cou ldn 't have made a bigger 
i mpact when it was first re leased on the 
M ega C D . It wasn 't because the game 
was so good, it was because it was one 
of the first games to rece ive a Brit ish 
Board of F i l m  C l assification rat ing and 
no one under 1 5  years of age cou ld  p lay 
it. Of course , k ids of a l l  ages wanted to 
know what a l l  the fuss was about, and 
so sent the i r  parents out to buy the 
game for them.  C h i l dren al l around the 
country crept i nto the i r  bedrooms, 
l oaded up Night Trap and eager ly 
awaited someth ing  rea l l y  awfu l to 
happen ,  and it never d id .  Apart from the 
two scenes shown opposite, there ' s  very 
l itt l e  to separate th is  from any other 
i nteract ive movie/game. I n  fact, after 
p lay ing Night Trap c h i l dren d id  i ndeed 
scream , but with laughter not fear 

The Orgs prepare themselves for their 
first victim. The nasty looking 
contraption is a kind of neck truss 
with which they secure their victims 
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I G ro u nd Zero Texas 
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Format: Mega CD 

Publ isher: Sony 

I m age soft 

Developer: Digita l 

P ictu res 

Price: £50 

Size: 2 CDs 

Release: March 

Although lavishly produced, Ground Zero's point and click gameplay fails t o  impress. That 
cowboy isn't really a cowboy (top), he is in fact an evil and repulsive Reticulan, who has 
spotted one of your BattleCams (left). lt's time to show him what you 're made of . . .  

I t 's  a we l l  known fact that the Mega C D  
is  i n  d i re need o f  good qua l ity titles .  So 
far there hasn 't  been the tida l  wave of 

great games that was expected , and as a 
resu lt ,  Sega ' s  machine is fi nd i ng it very hard 
to keep afloat on today's  techno logica l  ocean .  
Sad ly ,  un less someth i ng drastic happens and 
soon , it seems as if the  Mega CD cou ld  we l l  
fi nd itself nestled beside Amstrad ' s G X  4000 , 
looking up from the bottom of that ocean .  

Attempting t o  th row out a l i fe l i n e ,  D igital 
P ictures (in conju nction with Sony l m agesoft) 
have prod uced the i r  th i rd ' i nteractive movie ' 
Ground Zero Texas. But u n l i ke the i r  other two 
games, Night Trap and Sewer Shark, Ground 

Zero had the benefit of a rea l ly huge budget . 
To ensure that it wou ld  be a profess iona l ly 
prod uced product, a vast sum was spent on 
lavish fi l m  sets , explos ive stu nts and a large 
cast of characters . 

Set in El Cadro n ,  a shabby l itt le Texas 
border town , you ' p lay the part' of a tactical  
m i l itary expert. For some u nknown reason ,  
a l iens - Reticu lans - have decided to i nvade 

El  Cadron and they, bei ng the sophisticated 
a l iens that they are ,  (and certa i n ly not due to 
ward robe l i m itations ,  oh no) have the ab i l ity to 
d isgu ise themselves as humans .  You are 
armed with four  Batt leCams ,  each one 
outfitted with a partic le  beam and a l l  
strategica l ly  p laced overlooking an active part 
of the town . Your job is to seek out and 
destroy al l  the Reticu lans .  I n  each locat ion you 
have an agent working undercover, offering 
some he lpfu l advice - but be warned , some 
can turn nasty as the p lot u nfo lds .  

The action is  not as stop-start as it i s  with 
most games of this type,  and thankfu l ly you ' re 
a lways advised where to go so as never to 
miss any of the acti o n .  But,  and it has to be 
sa id ,  the action is so samey. Okay so the p lot 
is fa i rly i nventive , a strange m ixtu re of science 
fiction meets the wi ld  west, and the acting is  
very good , but for a l l  th is  bri l l i ant 
presentation , a l l  you ' re l eft with do ing is 
po i nt ing a cursor at the bad guy and press ing 
the butto n .  i t 's  a prob lem that Sony and 
Digita l  P ictures seem to have over looked , and 



There are four main areas of activity: The Cantina (top left), Main Street (top right), Plaza Square (above 
left) and a Hotel Window (above right). In each of these locations you have an agent working undercover 
who'll give you codes throughout the game - but only if your sharpshooting skills are up to scratch 

One of these three areas contain the Reticulans' 
armoury, now it's up to which one you choose 

no matter how many m i l l ions are spent on 
produc ing a fi l m ,  the game wi l l  a lways remain  
th is  l i near on CD.  

Ground Zero proves that  throwi ng money at 
a prob lem never works . Th is  game doesn 't  
break the mou ld ,  i t 's  j u st another i n  a long l i ne  
of  i nteractive shoot 'em ups .  With the  h uge 
storage capac ity of C D ,  programmers wou l d  be 
better off rechanne l l i ng the ir  efforts i nto more 
act ion orientated games . Core d id  it with 
Thunderhawk, a game that cou l d  never have 
got off the ground without the Mega C D .  

O n e  i nteresting po int ,  t h e  American advert 
for Ground Zero boasts : ' Ground Zero Texas 

w i l l  probably revo l ut ion ise the way games are 
made in the future ' - for everyone ' s  £ sake , let 's  hope so . . .  

Edge rati ng: Five / 10 If you 're unsuccessful, your commander is forced 
to dance the 'Bolero' with the Reticulans 

test s c r e e n i 

Shoot ing  G ro u n d  Z e ro 

Ground Zero Texas p lays s i m i lar ly to 
other games of th i s  type, but due to the 
g reat act ing  and d i recti ng ,  the whole 
th ing i s  far more be l ievab le .  Tom Zito 
M r D ig ital P i ctu res h i mself - stated 
that it took around th ree weeks to shoot 
a l l  the act ion for the game, and the 
fin ished vers ion i s  reputed to have about 
l l O  m i n utes of fu l l -motion video. 

The credits for the game read l i ke a 
who's who of the fi l m  i ndustry : it was 
d i rected by Dwight Little ,  whose 
prev ious fi l ms i nc l ude H a l l oween I V ,  
M arked F o r  Death a n d  Rapid F i re ;  the 
story was eo-written by the chap who 
eo-wrote Robocop, Ed Neumeier ;  and 
al l the spectacu lar stunts were 
coord i nated by Hubie Kerns, who 
worked on Rambo I l l  and Star Trek 1 1 .  

A l l  major movies req u i re sets, and 
Ground Zero Texas was no except ion .  It 
had a purpose bu i l t  set constructed in 
the m i dd l e  of a desert, j ust north of Los 
Angeles. The final  production b i l l  for the 
game ran to over $3 , 000 ,000 .  

This isn't a Reticulan, it's Michael 
Jackson, and - oh no - he's melting . . .  
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I M ortal l<o m bat 11 

70 

Format: Coi n-op 

Publisher: Midway 

Developer: I n-house 

Price: N/A 

Size: N/A 

Release: Out now 

Old boy Cage confronts the new and 
powerful Jax (top) while the 
hideously disfigured looks of 
Baraka seem to have stunned 
Kitana (middle). Mileena releases 
her sias on her alter ego (bottom) 

Lui Kang returns from the first game faster and 
stronger, and Mileena is a totally new character 

emember the origi na l  Street Fighter? 

The one with the l ud icrous ,  ve locity
sens itive pressure pads wh ich ,  after a 

few m i n utes of good ,  so l id  combat, wou ld  
myster iously never work aga in? The one with 
the big, i nteresti ngly chunky character sprites 
but m i ld ly unsatisfying, repetitive , b izarre ly 
random and non-strategic gameplay? 

We l l ,  apart from the bit about the ve loc ity
sens itive pressure pads,  th is brief and 
tearfu l ly tragic yarn of Street Fighter could we l l  
b e  app l ied t o  t h e  origi na l  Mortal Kombat, 

which was very much ' a l l  show and no go ' .  
But then there were two . Strange ly enough , 

j ust as the sequel  to Street Fighter vi rtua l ly  
redefi ned the nature of the game's  look ,  
content and gameplay mechan ics ,  so Mortal 

Kombat 11 aggress ively s lashes many of the 
origi n a l ' s  errors and d ifficult ies i nto a 
twitch ing heap of meat and ha i r, leaving us 
with a decidedly more healthy, glowing and 
more des i rable creatu re i n  the process.  

Faster, b igger, smoother ,  s leeker, gor ier .  

Kitana shows off her fan wave. Useful for lifting 
opponents off their feet, but not much else 

More characters to contro l ,  more fight ing 
zones , more moves,  and loads more secrets -
there are many new death moves to fi nd and 
now even secret opponents to d iscover. 

The actua l  shoeing takes place before a 
variety of ominously decorated backdrops 
(one,  the equ ivalent of the origi na l  game 's  Pit 
zone i s  surrounded by a particu larly 
despicable variety of green ,  probably 
corrosive, mucus) .  The inane board-breaking 
b its have gone and so have the s l ightly forced 
' Endurance'  matches in which you had to fight 
two fighters in success ion .  

Th i ngs have been tweaked sufficiently to 



Mortal Kombat only had seven characters to choose from: this sequel has twelve characters, five from 
the original and seven new ones. Kano and Sonya are the ones not to make the sequel. There's also 
rumoured to be at least three hidden characters, but just how to access them is another matter . . .  

Finishing moves 

Each of the characters has at least two finishing 
moves - except the master from the first game 
Shang Tsung. Since he has the ability to change 
into any of the characters, he has no need for his 
own death move. Mileena demonstrates her 
finishing move on Scorpion (above). Baraka 
decapitates poor old Reptile (above right) while 
Jax nimbly smashes open Kung Lao's head (right). 
Oh well, that's three finishing moves down, only 
19 more still to learn . . .  

make way for p lenty of 'combos'  - that 's  fast, 
rap id ,  unb lockable combi nations of moves for 
beat 'em up vi rgi ns .  The fighting is less 
repetitive and frustrat ing, the sound is  
fantast ic ,  and it 's just a l l  been m i racu lous ly 
transformed i nto a we l l-rounded , i mpressively 
des igned , merc ifu l ly p layab le  beat 'em up .  

You  w i l l  need a h igh level of  dexterity, a 
strong stomach . . .  o h ,  and an open m ind  wou ld  
be n i ce .  Look out  for the  i nevitab le £ console vers ions soon .  

Edge rat ing:  N i n e / 10  

t e s t s c r e e n 

Secret b i ts 

G ore ga l o re !  The  des igners  have 
sneak i l y  obscured many aspects of 
Morta/ /(ombat II' s game p l ay with an  
i ntr i g u i n g  and effect ive a i r  of  
mysti que .  N one  of the  standard 
character moves are revea led and ,  
w i th  each  character reported ly  hav i n g  
m u lt i p l e ,  comp lex-to-execute fata l it ies  
(or  ' fi n i sh i n g  move s ' )  at the i r  
d i sposa l ,  you ' l l  need t o  put yourse l f  
through  a he l l  of a l ot of 
exper i mentat i on  and c o i n  i nsert i ng  
before you g row i nto a vague l y  
confident fighter .  I n  a way, i t ' s  the 
nearest that beat 'em ups have ever 
come to a sort of trai n i ng p rocess. 
H ere ' s  a few of those u ltra-gory 
fi n i s h i n g  moves, comp l ete with the i r  
re l evant j oyst i ck/button comb i nat ions .  

Baraka 
N asty , m utant monster-type with l ots 
of teeth and a coup l e  of s l eeve
concea led swords. 
M ove :  B l oc k ,  Bac k ,  Forward , D own , 
Forward , Low Punch .  
Effect: H e  s l its opponents up  w i th  h i s  
swo rds,  l i fts t hem i nto the  a i r  
scream i n g ,  and l ets t h e  b l ood drai n 
o ut of the i r  bod ies .  ( N ice h u h ? )  

M i leena 
Bemasked young  l ady with a pai r of 
h i deous  s i as ( l on g  n i nja  daggers ) .  
M ove : Forward , B ac k ,  Forward , Low 
Punch .  
Effect: S h e  rap i d l y  s l i ces opponents 
up  with her k n i ves .  

Liu  Kang 
Stereotyp ica l  l<u n g  Fu-k i c k i n g ,  h i g h
p itched wai l i n g ,  torso-expos i n g  
J apanese fig hter .  
M ove : Down , Forward , B ac k ,  Back ,  
H ig h  l< i ck  
Effect: H e  appears to turn  i nto a large 
dragon who swift l y  devours the body 
of his opponent. 

Jax 
A large b l ac k  gent leman who ' s  good 
at  fight i n g .  
M ove : Forward , Forward , Forward , 
Low Punch .  
Effect: H e  smashes h i s  opponent 's  
head i n  a b l oody p i ncers m oti o n .  
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I Fatal  Fury Spec ial  
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Format: Neo-Geo 

Publisher: S N K  

Developer: I n-house 

Price: £165 

Size: 150 Mb it 

Release: Out now · 

eo-Geo owners guess what? A new 
game has arrived and it's not at a l l  
what  you ' d  expect. i t 's  a sort of 

p latformy shooting arcade adventur ing type 
th i ng, where two swish ly d ressed characters 
face one another and p lay catch the project i le .  

Oh a l right, i t 's  yet another beat 'em u p 
the th i rd in the Fatal Fury series to be precise 
- and i n  spite of the amount of competit ion on 
th is  p latform ,  th i s  latest add it ion i s  sti l l  a 
rather good game. 

So what 's  so ' s pec i a l '  about Fatal Fury 

Special? For a start, there are more 
characters to choose fro m .  The fi rst Fatal Fury 

on ly had three, the seque l  had e ight, but here 
you can choose from 15 bone-crunch i ng 

bru i sers. A l l  of them have the i r  own un ique 
fight ing style and a l l  come with  an assortment 
of spec ia l  moves . There are even h idden 
' power b lows ' that when executed take off 
huge amounts of your  opponent 's  energy. 
G raph ica l ly ,  there are some new v ibrantly 
co loured backgrounds - the bridge level is 
even more i mpressive - and al l of them now 
go through a day to n ight transition .  

With the  exception of  a few new tunes ,  the 
music and sound effects rema in  much the 
same: no bad th i ng th is  as they were excel lent 
to begin with . Expert p layers among you w i l l  be 
del ighted to hear that there ' s  a surpr ise 
end ing i n  store , but only if you defeat al l  the 
opponents without los ing a s i ngle round .  

The dreaded 'Dark Kaisee' - Wolfgang Krauser - i s  the biggest and strongest competitor i n  the Fatal Fury tournament. H e  stands over two metres high 
and has four very interesting special moves. His opponent here, the money-grabbing mauler Chin Shin Zan, lets loose with a thunderblast powerball 



15 of the Fatal Fury series' top stars gather in what must surely be the ultimate fighting fix. One face is 
missing from this line-up, and that's the face of . . .  well, we couldn't spoil it for you now, could we? 

Big Bear fights his alter ego (top left), while Tung Fu Rue demonstrates his 'shock blow' to Chin Zan (top 
right). Terry Bogard fails to avoid a blow from Axel Hawk (centre left) as Geese Howard lets loose his 
'wind slice' (centre right). Duck King attempts a kick while Kim Hwan gets it in the face (bottom) 

So there you go , what more cou ld any self 
respecting Neo-Geo fan ever want i n  a beat 
'em u p? Fatal Fury Special looks good ,  has 
more characters, sounds great, p lays bri l l i antly 
and has loads of h idden features. 

But why, you ask you rselves ,  wou ld  I want 
to buy yet another beat 'eni u p  for my 
mach ine? Wel l ,  given that a)  you have an 
obscene amount of money and b)  you wou l d n 't 

have bought a Neo-Geo in the fi rst p lace if you 
weren 't  a beat 'em up fan ,  you 'd  be pretty daft 
to miss out on th is  as it 's the best game i n  
th is  exce l lent series ,  and the  second best beat 
'em up (after Samurai Shodown) £ ava i lab le  on you r  system .  

Edge rat ing:  E i g ht / 10  

t e s t s c r e e n z 

The C haracters 
F i g ht i ng  games re l y  on two major  
i n g red ients. The fi rst i s  l ots and  l ots of  
spec ia l  moves, and  the  second ,  we l l ,  
hav i ng  l ots o f  characters t o  fight with 
and agai nst. It  may be fun to throw 
fi reba l l s  i nto open space for a wh i l e ,  
b u t  i t  wou l d  be i n fi n ite l y  more f u n  to 
have someone to th row them at , 
wou l d n 't it? 

It  j ust so happens that the Fatal 

Fury Special m i xtu re has both of 
these vital  i n g red ients. In fact th is  
1 5 0 M b it  cartr idge i s  pos it ive l y  
overflowing  w i t h  characters and 
spec ia l  moves, more so than any other 
fight i ng  game. H ere are some of the 
more i nterest i ng  ones . . .  

Kim K a p  Hwan , fights out of  
l<orea and  i s  l i ghtn i ng fast. H i s face 
stam p i n g  fly i ng  k i ck  is both effect ive 
and cur ious ly  sat isfy i n g .  Tung Fu 
R u e ' s  home town i s  H obe i  i n  C h i na .  
He may be sma l l  i n  statu re but h is  
P ower Wave and S hock B l ow - to 
name two of h i s  four  spec ia l  moves 
more than make up for th is .  The apt ly  
named D u c k  King uses  breakdanc ing  
m oves to bust up  h i s  opponents , wh i l e  
the i ron-knuck led p ug i l i st - Axe! 
Hawk - uses Tornado U pper cuts and 
the Axe l  Dance to h u rt h is .  

... 
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Voye u r  
Format: C D-i 

Publ isher: Ph i l i ps 

Developer: Ph i l i ps POV 

Price: £40 

Size: 1 C D  

Release: Out now 

The 'adult' content of the disc, that resulted in its being awarded an 18 certificate, is frankly a bit tame. 
About as explicit as a raunchy episode of Brookside, it all becomes monotonous after a while 

ust l i ke the movie Who Framed Roger 
Rabbit ,  it takes about ten m i n utes 
p laying Voyeur before you stop 

wondering how the effects are created and 
you start to sit back and enjoy them .  The 
b l uescreen i ng techn ique Voyeur uses to 
i ncorporate footage of actors and props i nto 
computer-generated backgrounds is start l i ng 
at fi rst, but soon becomes convinc i ng, working 
just as we l l  as did the m i ng l i ng of cartoons 
and l ive-act ion i n  the Zemeckis fi l m .  

I n  fact , t h e  techn ica l  execution o f  the 
entire project can hardly be fau lted . The 
prerendered graph ics are varied and rea l ist ic ;  

the mus ic  i s  atmospheric and at the same 
t ime u n i ntrus ive . Carefu l data management 
cuts C D  access times down to a m i n i m u m  to 
keep the pace of the story cracking a long, and 
even the acti ng is  fa i rly unembarrassi ng, i n  a 
tacky American TV-drama k ind of way. 

B i l led as 'the fi rst rea l  i nteractive movi e ' ,  
Voyeur casts you a s  a nosy neighbour o f  the 
H awke fam i ly .  Your video camera is  tra i ned on 
the windows of  Hawke Manor,  and it 's you r  
task t o  expose H awke Senior  for t h e  nasty 
fe l low that he is ,  by videotap ing key 
conversations and items of evidence. 

The prob lem is  s im ply one of i nteractivity. 

The story opens with Reed Hawke's advisors 
romping through a brief bondage session 

Here's the man himself: Presidential candidate, Inevitably there's a lesbian interlude - certainly 
blackmailer and murderer Reed Hawke the most gratuitous piece of titillation 



(Above) Reed's sister Margaret knows what 
really happened to her father. (Below) Tearaway 
niece Chloe is a liability to his campaign 

Your Philips TV keeps you abreast of the outside 
world (above). The cop who arrives to view your 
evidence is frequently unimpressed (below) 

The actua l  game p lay - moving your  camera 
from room to room in an effort to catch the 
sign ificant moments - is  i ntrigu i ng enough the 
fi rst few times, but the conversat ions rema in  
exactly the  same on each  p lay. And wh i le  there 
are fou r  p lot permutations ,  each with a 
d i fferent fam i ly member under threat, a l l  the 
c l ues are present every time, so there 's  an 
awfu l lot of repetit ion .  

S ince your  posit ion is  never more than that 

(Above) Jessica's environmental concerns are a 
threat to her father's business. (Below) Her brother 
Zack feels snubbed by his arrogance 

Your apartment 

As you focus your attention on the Hawke 
residence (above), icons appear in the viewfinder, 
informing you of events of interest (below) 

of observer - hence the tit le - there ' s  no rea l  
way to  i nfl uence the  action ,  and therefore no 
proper or i nvo lving sense of i nteractivity. 

Wh i lst enjoyab le  for a wh i le ,  and laudab le 
i n  i ts  asp i rations ,  Voyeur i s  u lt imately an 
extremely sha l low and rather £ d i sappoint ing exper ience. 

Edge rat ing:  Five/ 10 

t e s t s c r e e n i 

The v ict ims  
Each t ime you p l ay Voyeur, a 
d i fferent member of Reed H awke 's  
fam i l y  wi l l  attem pt to u pset h i s  p l ans 
for the P res idency. There are fou r  
characters with reasons t o  betray h i m ,  
and the i r  motives becomes apparent 
as the story unfo l ds over the cou rse of 
a weekend .  U nfortu nate l y ,  i t 's  very 
hard to te l l  which one i s  g o i n g  to be 
on  the rece i v i ng  end of H awke 's  
d i sp l easu re (and get  m u rdered ) unt i l 
the fina l  moments of the game. Each 
of the fou r  p l ot th reads are p resent no 
matter who the victim wi l l  be ,  so 
there ' s  a lways a l ot of repetit ive 
i rre levance. 

Yo u r  apartment 
A l l  the act ion is v iewed from the 
comfort of your apartment. The 
w indow l ooks out onto the front of 
H awke Manor ,  and your v ideo camera 
i s  at the ready to tape evidence of 
wrongdo i ng .  You can just s it  back and 
watch the te lev is ion  if  you p refe r ,  
e ither fo r  news about H awke's  
campa ign  o r  to rev iew the tapes you 
have reco rded. If  suffic i ent ly 
i ncr i m i nat i ng  footage has been 
g athered , you can send a tape to the 
i ntended m u rder victim to ( h opefu l l y )  
warn t h e m  i n  t ime ,  or  ca l l  t h e  po l ice 
with p roof that i m p l icates Reed 
H awke i n  the i r  m u rder if  your  warn i ng  
arr ives too  l ate . 
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Format: PC 

Publisher: l nfogrames 

Developer: I n-house 

Price: £45 

Size: 9 d isks 

Release: Out now 

The intro demonstrates how your 
pal Striker came to a rather abrupt 
end. After climbing in through a 
bedroom window, a vicious little 
jester puppet comes to life and . . .  

nyone who ' s  marve l led at Sega ' s  new 
Virtua Fighters coi n-op wi l l  be instantly 
captivated by the v isua ls  i n  

l nfogrames'  long awaited seq u e l .  T h e  30 
an imation is  stu n n i ng - no surprise when 
some of the staff from top French 
deve lopment house Oe l ph ine  (Another World 

and Flashback) defected to l nfogrames early 
l ast year. The sk i l lfu l French have concocted a 
magica l  formu l a  here and ,  m i racu lous ly ,  we ' re 
not just tal k ing about graph ics .  

Wh i l e  Oe lph ine 's  games used polygons 
ma in ly for their an imation va lue ,  AITD2 and its 
prequel  use them for a far more deserving 
cause - 30 i nteract ion . The estab l i shed 
col lect 'em u p  gameplay i n  AITD2 isn't that 
revo l ut ionary - it 's been the core of PC 
adventures for years - but a 30 environment 
has never been constructed as convinc ingly 
and impressively as th is .  And 30 adventuring 
has certa i n ly never been this much fun .  

Forget preorda i ned scenes l i ke those i n  
Dragon 's Lair, th is  is  a welcome tri p back to 
grass roots , hands-on gameplay - the 
sophistication and beauty of it al l  is  j ust a 
p leasant bonus .  

So what changes have been  made with 
AITD2? For a start,  it's a lot b igger. The fi rst 
game was crit ic ised mostly for being too 

A rather unpleasant bathroom scene involving 
Ed, a smuggler and a wooden battledore 

smal l ,  and amend i ng th is  was natura l ly a 
priority. The 2 10 d ifferent locat ions and 
perspectives now mean that you can enter a 
room and get up to four  d ifferent views 
depend ing on where you stand .  i t 's  not 
perfect, and occas iona l ly  you ' l l  sti l l  w ish you 
could see more ,  but nevertheless,  lnfogrames 
are to be congratu lated on th is score .  

· 

But AITD2 is a lso pretty gruesome. The 
th ree-d imens iona l  combat is  the same as 
before - Virtu a Fighters sty le ,  that is  - but 
now the violence i s  even more pronounced . 
Bu l let-ridden bodies reco i l  with a larm i ng 

The beauty and realism of the animation simply can't be conveyed with screenshots. Here, Ed pauses 
in disbelief as a small cleaver-wielding chef waddles up the stairs pursued by approaching bad guys 



t e s t s c r e e n 

Part one: the mansion 

1 Edward Carnby arrives at Hell's Kitchen to track down his missing friend. 2 And then begins to realise why he's gone missing. 3 Using the stone 
sculpture in the gardens as cover. 4 Ed gets trapped in a corner as he tries to take out a guard. 5 The garden maze isn't a place you want to be stuck 
without bullets. 6 Uh oh! Looks like old Striker was dumped down here - poor guy. 7 Gunshots ring out - but where from? 8 Hidden in a sack is the 
Santa Claws outfit. Great disguise, huh? 9 The best way of dealing with lots of bad guys - position yourself in a doorway and let 'em have it .. .  

rea l i sm ,  and th is ,  coupled with the a l ready 
haunt ing atmosphere ,  makes for a fa i rly nasty 
game.  Be warned , if anyth i ng was guaranteed 
to give kids n ightmares, this is  it. 

Sound p lays an i m portant ro le in creating 
this tens ion .  Gunshots r ing out with 
astound ing c larity and footsteps even change 
as you wa l k  over d ifferent types of flooring. 
With a decent soundboard , you ' l l  get such 
nerve-ti ngl i ngly c lear samples that the mus ic  
i s  a comparative d isgrace. 

For the more conspicuous improvements in 
AITD2, however, you have to look to the 
gameplay itself. Character control i s  now more 
responsive , and the second ha lf of the story 
accommodates the control of a second 
character - a cute young gir l  whose charm i ng 
an imation and ab i l it ies provide a welcome 
respite from the v io lence.  

Whichever way you look at it ,  AITD2's 
strongest card is its cou p l i ng of movie-style 
production with some of the best gameplay 
around .  Yes, i t 's  gruesome.  i t 's  b loody 
frighten ing if the truth be known.  But it's £ 
a lso great enterta inment. Buy it .  

Edge rat ing :  N i ne / 1 0  

Part two: the ship 

Grace's forte is guile rather than guns. The 
parrot (top right) is enchantingly animated 

S av i n g  G race 

So, you 've been a l l  through the house 
and the end of the game seems to be 
approach i n g  p retty fast. T hat ' s  where 
you cou l dn ' t  be more wrong .  The 
second ha lf  of the game opens up  
when  you find  you rse lf  cha ined  up  i n  
the h u l l  o f  a sh i p  (top l eft ) .  N ow 
tak i n g  contro l of the adorab ly  
an imated G race - the  e i g ht yearo l d  
g i r l  you ' re supposed t o  be sav i ng - y o u  
m u st find  a way o f  re leas i n g  Edward 
from h i s  cha ins  wh i l e  avo i d i ng the 
ruth less p i rates .  
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Archer Maclean, programmer of 3D Pool, International Karate+ and Dropzone, and one of the last 
one-man coders, in conversation with Edge at his Warwickshire home 

An 
aud ience 

with : 

Archer 
acLean 

Edge meets vetera n coder 

Archer Mac lea n - of Pool ,  
Dropzone and IK+ fame . . .  

hat with Jimmy White's 

Whirlwind Snooker 
being voted best game 
of last year it's hard to 
th ink that anyone 
hasn't heard of 

Archer MacLean. Apart from his name 
being on many a 3D snooker or pool game, 
you may recal l  a certain fast and furious 
karate game cal led IK + and a Defender style 
shoot 'em up  cal led Dropzone. Both games 
were the fru its of his keyboard. 

Archer l ives in Warwicksh i re, and he 
has the d istinction (besides being the 
owner of seven cars ! )  of being one of the 
few long-standing coders who sti l l  
programs alone. Most of  the  others, David 
Braben aside, are now part of huge coding 
teams, or at least have setup teams to 
produce games in thei r style. 

Archer started writing payrol l  
software, and bu i ld ing h is own computers 
around 1 980. Then Space Invaders came out 
and he got hooked. Dropzone ( 1 984) was 
his fi rst shoot 'em up,  on the Commodore 
64 and Atari 800. lt was ' inspired by 
Defender, but it's not a copy at al l ' , he 
assu res us. I n  '85 International Karate came 
out and that was number one in  the charts 
in the UK, Europe and America. Then 
there was IK + i n  1 987. 

In 1 989 he started on 3D Snooker and 
that took three years. I n  '92 he d id 3D Pool 

on ST Amiga and PC. And now he's doing 
Mega Drive Snooker and Pool, and also Super 

Dropzone on all major game consoles, 
inc lud ing the SNES in Autumn this year. 

Words by Edge 
Answers by Archer Maclean 

Edge So what programming languages are 
you particu larly good i n ?  
Archer Maclean I tend to  find that I can 
even get back into programs I wrote ten 
years ago, whereas other people say they 
can't remember what they had for lunch 
yesterday. it 's  a bit of a b ig headed point 
but I do seem to be able to get into old 
code, l i ke with the Dropzone conversions -
I 've more or less gone straight back to an 
old program I wrote ten years ago. And if 
there's a bug I j ust th i nk, 'Oh that's just 
because of such and such . . .  

I used to program i n  Basic to d o  the 
payrol l  stuff, so I'm obviously good at that. I 
used to do experimental mathematical stuff 
on a PC in  Basic - because speed of 
development was there. Bal l col l is ion logic, 
that's very deep maths, that is . I s imu lated 
it all in  Basic. I 've also done a bit of Fortran, 
Pascal, funny languages l ike Forth , Z80, 
6502, 6800, 68000, a few weird ones l i ke 
one ch ip microcontrol lers. I 'm trying out 



i n t e rv i e w i 

Engl ish too. (laugh) 
Edge Yeah that's a tricky one. What's your  
favourite? What mach ine do you s i t  i n  front 
of and th ink, 'ahhh ,  here we go again? '  
Archer From a nostalgic point of v iew I 
used to l ike the old Atari 800. lt was just 
so far ahead of its time, it real ly was an Sbit 
Amiga - avai lable 1 4  years ago. Very few 
people exploited it; Dropzone did .  I also 
qu ite l ike 68000 because it's so un iversal. 
You can use virtual ly any register for any 
purpose, most commands work on 
everyth ing. Whereas the PC is a real ,  utter, 
total ,  pain in the arse. 
Edge Why is that? 
Archer You can do impressive stuff, but 
you have to concentrate more on game 
design and visual appeal as opposed to 
techn ical feats. But as PCs get more 
powerfu l ,  rough edges in  programming can 
get covered up  by sheer speed and 
process ing power. 
Edge You can be as lazy as you l ike?  
Archer it's beginn ing to get that way, but  I 
th i nk  with the new batch of games consoles 
coming in  two years' t ime you won't even 
have to be lazy, because as far as I see they 
do virtually everything that a programmer 
has ever had to special ise i n  anyway. 
Edge They use l ibraries to make it easier 
to access certa in effects. 
Archer it's more to do with techniques 
that are being done in  hardware. it's 
someth ing a programmer would have to 
spend I I of the 1 2  months of the year 
push ing the code to its u ltimate speed to 
do. Now the hardware just does it 

'When I designed my snooker table, I drew it by hand, worked out where everything was, then 
scaled everything from millimetre measurements on a real table, and typed it all in. lt took ages' 

automatically. You j ust say I want this there 
and at that speed, and it does it a l l  in 
real-time. Unbel ievable. 

These new mach ines are going to 
make 3 DO look about this big. (holds 
finger and thumb a centimetre apart) 
Edge Do you th ink the development of 
these new mach ines is  happen ing a bit too 
fast? Are things becoming obsolete before 
they're even out? 
Archer Yes, the hardware at the moment 
is real ly steaming ahead. it's not giving 

developers a chance to get into them. I 
mean, what platform do you support? 
Edge it's a bit l ike the bad old days of the 
mid '80s, where there was Spectrum,  
Amstrad CPC,  Commodore 64 ,  Atari 800, 
Atari ST, PC, Oric . . .  
Archer But during '87 to '92 you had the 
good old Amiga and ST, and the PC, and 
you could get stuck in, put together a good 
game, release it. If it was good it wou ld se l l .  

Nowadays if I started on a program 
for the Mega Drive that was original ,  
we l l .  . .  for a start a publ isher wou ldn't 
touch it because it was origi nal , not a 
l icence. By the time I 'd  fin ished it, especial ly 
i n  my case by the time I 'd  fin ished it, the 
machine wou ld be dead, gone, bu ried and 
forgotten about. 

50% of developers go for CD stuff, 
and CD has vast potential for certain  
things, but  people have to change game 
design. No-one, as far as I can see, has 
come up with a game yet that uses the CD 
system and its l im itations properly. I don't 
know qu ite where that' l l  end up, I suppose 
if someone can invent a quadruple or 
maybe a he l l  of a lot faster CD system . . .  

Archer MacLean sits surrounded by his trophies: 'I  did one shoot 'em up and got all these 
awards, then I did a beat 'em up and got more awards .. . '  

But there are b ig  advances being made 
in  Ga l l ium Arsenide Substrate technology 
which means that chips can be made 
smal ler, more dense, more powerfu l and 
about eight times faster. If that can be 
refined to make it economical ly feasib le . . .  
With in  say five years you're going to find 
that chips are going to be competing with 
CDs for storage. I also think that 
compression, decompression technology, is  
lead ing to the stage where now you can get 
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four  times the storage on an existing cart. 
Edge What about these new mach ines? 
Which do you see as being the one that's 
going to make it big? 
Archer I can't breach confidential ity, but I 
know in my mind from what I saw recently 
the one I th ink is  just unbel ievable. I 'm 
aware of the techn ical specs of a l l  of  the 
machines. I n  the one case I'm talking about, 
yes, I 've been down there and played with 
it and I just cou ldn't bel ieve it. The 
computing power relative to an ASOO is 
measured i n  the hundreds, and this is  all on 
a l ittle th i ng (makes size and shape of a 
Mega Drive 2 with fingers) costing about 
£200 or £300. These things are more 
powerfu l than the most powerfu l fu l l -b lown 
arcade machines I 've ever seen. 
Edge it's hard to see how a s ingle person 
cou ld  develop software for such a beast . . . 

Archer I th ink big teams of people putting 
vast amounts of stuff i n  is the on ly way to 
do it. One of the big things wou ld be uti l ity 
programs which encode the data in a much 
more sens ib le way. 
Edge Smart uti ls to fi l l  in a lot of the gaps?  
Archer Yes, programs that do a lot  of  the 
donkey work for you. When I designed my 
snooker table, I drew it out by hand, 
worked out where everyth ing was, then 
scaled everyth ing accordi ng to m i l l imetre 
measurements on a real table, and typed it 
all in. lt took ages. Nowadays if you wanted 
to you could design a snooker table on a 
3 D  package in I 0 m inutes. Get the 
program going, pull the table in, download 
it, and there's your snooker table. 
Edge What got you into 3 D  original ly? 
Archer I d id  one shoot 'em up  and got al l  
these awards, then I d id  a beat 'em up and 
got more awards . . .  I thought, ' I  don't l ike 
the idea of adventure games, they don't sel l  
an awful lot, so I ' l l  do a 3 D  game.' A lot of 
my contemporaries said 'blah, g ive it up,  
can't be done . . .  a l l  you've done i s  this and 
it's a l l  s imple graphics . .  . '  

I f  someone tel l s  m e  someth i ng i s  
impossible and I th i nk  i t  isn 't, I go off and 
do it .  I might take my time, I must admit 
I 'm not the fastest developer in  the 
world . . .  Various publ ishers around the 
world wil l be nodding their heads when 
they read that. ( laugh) 
Edge What machines do you use and how 
do you develop? 
Archer Unti l recently the main machines 
have been the Amiga and ST as host 
mach ines, and the PC. I do a l l  the software 
development on the PC - all the graphics 
are done on ST and Amiga and uploaded. 
The three systems are l i nked together, al l 
three can talk  to each other. I 've got a very 
fast assembler system. 

'The taxman seems to think I'm a Colombian drugs baron, but basically I 've played a straight bat . 
. . .  I'd like to think that I'd got a nice little company up and running .. . '  

I 'm now starting to use the consoles -
I 'm trying to put Snooker onto the Mega 
Drive, and I 'm about halfway there. 

In the old days people j ust sat i n  their 
bedroom with the target mach ine costing 
£ I  00, they bought themselves a £29.95 
assembler and they just wrote games. 
Now you've got to spend a couple of years 
coming up with something, assuming you've 
got the experience, then program and 
develop the game, then you've got to 
persuade a publ isher that this i s  going to be 
a good title .  They won't give you a contract 
because you haven't got a track record, 
you can't get a track record because 
nobody wil l give you a contract. How the 
hel l  people get i nto the bus iness now, I 
don't know. I th i nk  the only way i nto this 
bus iness today is  as part of a team. 
Edge Answer an ad in  the paper or 
someth ing? 
Archer And be a special ist i n  graphics or 
cod ing. 
Edge Do you th ink that games were coded 
better when people had less to work with ? 
Archer The funny th ing about o ld arcade 
games is  that they've only got a 6800 or 
6809 i n  them, old 8bit m icros, but look 
what they're doing. Those were the days of 
seriously talented programming. That sort 
of abi l ity is wearing off these days, although 
I l i ke to th ink I 've got a bit of that myself, 
and a few of my contemporaries have. 
Edge You were all used to having 64K for 
everyth ing . . .  
Archer You couldn't just sit down and get 

it done in a couple of hours one afternoon, 
you had to work at it. 
Edge No I OOK samples . . .  
Archer You had to be c lever. L ike the guy 
who did Robotron, Defender, Stargate and 
Sinistar . . .  Eugene Evans I th i nk  his name 
was, I'd l ike to meet h im.  How he did all 
that in  1 979-80 I just don't know. 
Edge What will you be doing in  five years 
time? 
Archer I ask myself this a l l  the time. But I 
can't even th ink about what I ' l l  be doing 
next year! (laugh) The taxman seems to 
th ink I 'm a Colombian drugs baron, 
whereas basical ly I 've played a straight bat. 
So if the tax problems don't ruin me . . .  I 'd 
l i ke to th ink  that I 'd  got a nice l ittle  
company up and runn ing, and was a bit 
more mature than I am at the moment in 
terms of runn ing a dai ly l ife. 
Edge What wou ld  you do if you could,  if 
you d idn't have to earn a l iving? 
Archer I l i ke to do someth ing more usefu l 
that wasn't so selfish, because there are 
p lenty of people out there who I th i nk  do 
need someone to help them out. 

I'd also l ike to do some really daft 
things. I'd l i ke to run a theme park fu l l  of 
gravity rides, 'Archer MacLean's Alton 
Towers 2'. I'd also l ike to have a few 
hundreds acres of forest land and own a 
race track, and have a motor museum, have 
a track to drive the cars on - and have 
I 00,000 members of the publ ic  to come in  
on certain  days and pay for it a l l !  £ A man can dream, can't he? 



The sky's 
the l i m it. 

3 D  Stud i o  Re l ease 3 now 
br i ngs  profess iona l q ua l ity 
3 D  mode l l i ng,  render i ng  
a nd a n i mat ion  to  you r  
desktop .  
There's no holding back. With 3D Studio Release 3 
you can develop your ideas further than you ever 
thought possible on a PC - in fact your imagination 
is the only limit . 

3D Studio Release 3 allows the PC to become a 
serious contender in the world of high quality 
modelling and animation. Through network 
rendering capabilities, you can utilise available PC's 
as rendering slaves for scalable,  increased 
rendering performance . 

The output from 3D Studio, whether static image 
or animation, is now comparable with workstation 
systems.  Advanced lighting controls allow for ray
traced shadows and other dramatic lighting effects . 
The Materials Editor has been enhanced too, with 
a wealth of new options and mapping control for 
limitless materials composition. 

Call 0483-300077 for more information, or the 
name of your nearest Autodesk Authorised 3D 
Studio Dealer for a down to earth demonstration.  

• Autodesk. 
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ide ly regarded as real ly rather good, Edge 
seven - the u ltimate i n  videogame magazine 
entertainment - h its the streets on Thursday 

24th of February. As you'd expect, demand for Edge i s  
h igh: stocks se l l  out qu ickly and it 's  difficult to find .  So,  
to make sure of getting ' it' regularly, here's our 
three-pronged attack: 
I .  F i l l  in reservation coupon number I ,  and hand it to 
your newsagent. He or she wi l l  then guard an issue of 
Edge for you every month, fighting off any potential 
customers unti l  you come to col lect it. 
2. Alternatively, fi l l  i n  coupon number 2, put it i n  an 
envelope with the requ is ite funds, and send it to: 
Edge, Future Publishing Ltd, Freepost, 
Somerton TA I I 7BR. By subscribing you are 
rewarded with two extra issues - 1 4  for the price of 
1 2. Plus your free s l ipcase (worth £6), p lus Edge 
del ivered to your  door every month free of charge. 
3 .  Use our smartly designed d i rect debit form, and, not 
only do you get 1 4  issues, p lus  the s l ipcase, p lus  free 
del ivery, but you also save another £4. Just fi l l  i n  
coupons 2 and  3 and  send  them to the  address above. 

Reservation co u pon  
To the newsagent :  p l ease rese rve for me a copy of 

Edge seven - onsa le  Thursday 24th February. 
Edge , p u b l i shed by F ut u re P u b l i sh i n g ,  i s  ava i l ab l e  

from y o u r  l ocal  w h o l e sa l e r .  

Name __________________________ __ 

Add ress ---------------------------------

P o stc o d e  ______________________ ___ 



2 

3 

s u b s c r i b e  i 

£DG£ subsc ri pt i o n  o rd e r  Edge SC/0394 

D I want to subsc r i be to Edge , and rece i ve 1 4  
i ssues fo r the pr ice of 1 2  

D £36 u 1<1 D £32 u 1< d i rect deb ie 
' I n c l udes free s l ipcase worth £6 

D £63 E u ro p e  D £92 J apan , U S  
& rest of wo r l d2 

Six month's subscription 

D £18 U I< D £42 E u ro p e  

D £60 J apan , U S  & rest of wo r l d2 

'Ove rseas subs  are sent by A i rma i l 

I'm g o i n g  t o  pay by :  

D C heque  ( payab l e  t o  Future P u b l i s h i n g  Ltd l 

D D i rect deb i t  

D Access  D V i sa 

Card exp i ry date _______________ _ 

E C c u stomers reg i stered fo r VAT 
q u ote you r  n u m be r  when orde r i n g  

C re d it card  number  

DODO DODO DODO 
DODO 
Name -------------------

Add ress -------------------

P o stco d e  

Te l e p h o ne n u m b e r  --------------------

D T i c k  he re if you  are w i l l i n g  to take part i n  Edge 
research 

N ote : if  you are p lann i ng  to subscr ibe by d i rect debit ,  do not 
forget to fi l l  in the d i rect debit form on th i s  page ,  and send it to 
us a long with your subscr i pt ion form. We wi l l  then send the 
d i rect debit form to your bank to arrange fo r payment. 

£DG£ direct d e b it fo r m  
F i l l  i n  the d i rect deb it  form and the subscr ipt ion  form if  you wish  to s u bscr ibe  to Edge and pay d i rect l y  from y o u r  bank 

accou nt. P ay i n g  by d i rect deb it  saves you £4 from the p r i ce of an a n n u a l  subsc r i pt i o n - that means you get the next 1 4  

i ssues togethe r  with a free s l i pcase for o n l y  £ 3 2 .  I f  you w i s h  t o  pay b y  cheque o r  cred it  card , j ust fi l l  i n  the form above. 

£DG£ D i rect deb it fo rm O rig i n ator ' s 1 0 : 930 7 6 3  
T h i s  form i n structs y o u r  ban k o r  b u i l d i n g  soc i ety 
to make payments d i rect from y o u r  accou nt. 
P l ease c o m p l ete a l l five items and send it  to us 
as d i rected .  
( Banks a n d  bu i l d i n g  societies may refuse t o  accept 
i nstruct ions to pay d i rect debits from some types of accounts) 

1. Full address of your branch 

To: The Manager 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bank/Building Society 

2. Account number: D D  D D  D D  D D  
3. sort code: D D  D D  D D  
4. Account in name of: 

Instruct i o n s  to 

ban k/bu i l d i n g  soc i ety : 
I instruct you to pay d i rect debits from my account at the request of 
Future Pub l i sh ing  Ltd 
The amounts are var iab le and may be debited on var ious dates. I 
understand that Future Pub l i sh ing Ltd may change the amounts 
and dates on ly  after g i v i ng  me pr ior  notice 
I will inform you i n  writing i f  I wish to cancel th i s  i nstruct ion 
I understand that i f  any d i rect deb it  i s  paid which breaks the terms 
of this i n struct i on ,  you w i l l  make a refund 

5. Signed -----------------------------

Date --------------------------------

Ill 
3 
.. 
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Specialist Recruitment Consultants for the Leisure 
Software Industry 

We are currently working for some of the world's leading Leisure 
Software Publishers, based in various locations throughout the 

U.K. including; Yorkshire, Cheshire, Derbyshire, 
Gloucestershire, Scotland, Cambridgeshire, London, 

Birmingham, Warwickshire, Surrey, West Midlands and 
Manchester. 

Our clients are currently developing products for a wide range 
of Console, CD and home computer formats. 

Positions available include: -

PROGRAMMERS 
ANIMATORS 
GRAPHIC ARfiSTS 
PRODUCERS 
3D PROGRAMMERS 

£14 · £27K 
£18 · £27K 
£12 · £23K 
£27 · £34K 
£18 · £29K 

For more details, contact us in complete confidence on: 
0924 254467, or send your CV to: Zodiac Pursuit, 

16 Colleen Road, Durkar, Wakefield WF4 3PX 

+ + Games Recruitment + + 
Are you restless? Under uti l ised? U nderpaid? F ind 
out what opportunit ies there are on an informal  
basis . Contact us in  complete confidence. 
Our current vacancies include:-

The next step is to telephone Justin Hill or 
send your CV to:-

Games People 
Datascope Recruitment, 
36 Langham Street 

. London W 1 N 5RH 
Tel :  07 1 636 6944 

DCD Ltd is an establ ished Video Game Development Company 
designing and producing original games on High-End systems.  
Due to expansion we are seeki ng talented and self-motivated 
professionals to join our in-house team . 

GAMES PROGRAMMERS 
Applicants should be fluent in either 68000 or 8086. 
Experience of 'C' wi l l  be an advantage. 

GRAPHIC ARTISTS I ANIMATORS 
Applicants should be professional artists with a backg round in  
Graphic Desig n .  Experience with 3D rendering could be an 
advantage.  We are looking for  original and creative talent. 

We are offering competitive salaries related to abil ity and 
performance. Available work includes High-Profi le original projects 
with top i nternational publ ishers. Successful  appl icants wi l l  have 
the opportun ity to work on exciting new machines. 

Contact us or send your C. V. to: 

Kevin Bulmer. DCD ltd.Suite 28 The Chubb Building 
Fryer Street Wolverhampton WV1 1 HT Tel :  0902 640028 

PRODUCERS · London 

IIU £ Com pet it ive 
O u r  c l i e n t  i s  p a rt o f  a m u l t i - m i l l i o n  p o u n d  
international group which i s  a market leader i n  leisure 
s o ftware a n d  h o m e  e n t e r t a i n m e n t .  S e g a  i s  a n  
a c k n o wl e d g e d  e x p e r t  i n  p r o d u c i n g  r e m arkably 
entertaining leisure forms. The group has a record of  
consistent profits growth and strong R&D . They are 
looking to recruit additional producers for games on 
platforms including 8 -bit & 1 6-bit consoles and CD 
formats. These are key positions with a key company 
in the industry. 

Suitable candidates should fit the following profile:-

* Knowledge of and enthusiasm for the 
consumer software market. 

* Proven project management skills. 
* Product design or development skills in 

conjunction with technical awareness. 
* Good interpersonal skills. 

U you wish to be part of the industry, please send your CV to Julien Hofer:-

. 36 Langham Street, London W l N  SRH 
Tel: 07 1 580 60 1 8  



Sleuth 
wanted 

Wh i l e  some seem i ntent on greeti ng gamers with c loves of 

garl ic  and s i lver bu l lets , others are offering a warmer welcome. 

Fu lfi l l i ng its ro le as custod ian of o u r  moving heritage , the British 

Film Institute has p lans to erect a tem ple to the videogame, 

where devotees wi l l  be able to pay it homage . A museum-cum

gal l e ry where every game ever made can be p l ayed or  d isp layed 

is the a i m .  What the BFI needs is a walk ing, ta l king game 

encycloped i a  who wants a job for th ree months tracking game 

titles and hardware . I nterested? 

Contact Tana Wollen, BFI , 21  Stephen Street. London ,  W1P 1PL.  

Fax 0 7 1  580 8434 

JOI N A WI N N I NG TEAM! 
Programmer W. Yorks (or home based) 

Tea m 1 7  a re one of the U K ' s  most prog ressive a n d  fastest 

g rowi n g  lea d i n g  softwa re p u b l i shers,  with a n u m ber  of best 

se l le rs a l ready u nder  o u r  belt .  

As a d i rect resu l t  of our a m b it ious but rea l i stic, expa ns ion p lans we 

have a n  i m med i ate vaca ncy for a n  ARM p rog ra m mer .  

Based at a p resti g i o u s  n ew off ice su ite i n  Wakef ie ld ,  the ro le  wi l l  

i n i t ia l ly enta i l  convert i n g  o u r  top sel l i n g  t it les onto other  p latforms .  

it i s  a nt ic i pated the pos it ion wi l l  lead to ori g i n a l  i n -house 

deve lopment work on our RISC Arch itecture based mach i n es .  

T h e  successf u l  a p p l i cant  wi l l  n eed t h e  fo l l owi n g : -

• A n  exce l lent knowledge o f  A R M  p rog ra m m i n g .  

• Some exper ience o f  68000 Assembler .  

• An i n depth knowledge of  ga mes a n d  the i n d ustry .  

• Be se lf  motivated, personab le, a n d  a lso above a l l ,  down to earth . 

So if the p rospect of u n l i m ited perso n a l  potent ia l  a n d  the 

opportu n ity to work with a h i g h ly successf u l  awa rd wi n n i ng 

d eve lopment crew a p peals ,  we ' d  l i ke to hear  from you ! 

Please i n it ial ly send you r  CV to our advising consu ltant 

Stephen Lloyd Davies at Aardvark Swift Ltd ., 75-77 Station 

Street, Swi nton, South Yorks h i re S64 SPZ (0709) 571 441 

We a re a lso happy to receive 

appl ications from su itably q u a l ified 

home based appl ication 

TELSTAR FUN & GAMES 
COMMERCIAL DEVELOPMENT DI RECTOR 

c • .£ 4 5 K  + PROFIT SHARE + 
COMMENSURATE BENEFITS 

Te lsta r F u n  & G a m es is a h i g h l y  s u c c essf u l  softwa re 
company. who having researched the ma rket for over 
1 8  months . have entered it with i n  the last 6 months. 

This market entry has achieved unpara l leled success in  
t h e  secondary ma rket ing of c l assic console softwa re 
t h ro u g h  a c o m p re h e n s ive . o n - g o i n g  T .V .  m a rketi n g  
strategy, 

LO N DO N  
H a v i n g  esta b l ished itself  i n  the m a rket , Te lsta r F u n  & 
G a m es is now ready to move i nto its n ext p l a n n e d  
phase o f  g rowth , in  addition t o  its cu rrent activity and is 
looking to recruit a Commercial  Development Di rector. 

Ideal ly,  you wi l l  be cu rrently working at a senior level for 
a Development House or Softwa re Publ isher and have 
experience in a l l  or  some of the fol lowi ng areas : -

----------------------• * co-operative publ ish ing 
Telsta r Fun & Games is part of a h igh ly successful group 
o f  c o m p a n i e s .  e n c o m pass i n g  m u s i c ,  p r e - r e c o r d e d  
v i d e o . prem i u m  i n ce ntive m a rketi n g ,  p a n - E u ro p e a n  
and g l o b a l  music d istribution and d i rect sel l ing , with a 
Group tu rnover in excess of £70m . 

* product acquisition 
* l icense acquisition 

* sub-contract development 
* in-house development 

* aff i l iate label management 

If you feel you possess the right qualities to be considered for this position , 
please call  Lis Welsh on 0604 603249, 

or alternatively send in your ful l  C. V. , detail ing current remuneration package and daytime 
telephone number to the address below. All enquiries wil l  be treated in  the strictest confidence. 

Meeting the Needs of the Computer Leisu re Industry 

Answers Recruitment, Anderson House, 50 Bridge Street, Northampton NN 7 7 PA 
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v i ew p o i n t  
Edge letters , 30 Mon mouth Street , Bath , Avon , BA1 2 BW 

What 's  you r  opinion? Write and tell  u s :  I 

m egarding the 3 DO vs 
Jaguar war, a lot of my 
friends were al l  set to 

buy 3 DO as soon as it h its the 
streets over here, until  I sat 
them down and spoke logically 
to them about the pros and cons 
of each system. 

For instance, why buy 32bit 
when 64bit has al ready 
superceded it? But onto the 
specs. If  you want to run M PEG 
on your machine,  Jaguar specs 
give M PEG 2 and 3 DO gets 
M PEG I .  And you need the 
h ighest resolution possib le to 
display fu l l -motion video clearly. 
Jaguar has got a 768x576, 3 DO 
has got a 648x480 - but it's 
real ly a 324x240 screen. And the 
Jaguar's speed is  about 44M ips, 
3DO is  about 6Mips.  

Most convincingly, though, 
the Jaguar will cost about £200, 
3 DO about. £500. But what if 
you want to use CDs? Okay, 
spend another £ I  00 for the 

Jaguar drive and you have a 
machine that runs carts and CD. 

And as everyone should 
know by now, carts equal  instant 
loading, whi le CD takes so long 
it has you nodding off. So Jaguar 
has the best of both formats, 
especially with its massive 
400Mbit carts. 

I haven't got anyth ing against 
the 3 DO system, but people 
should compare specs not j ust 
l i sten to hype. 

Andrew Staff, 
M uswell  Hi l l  

Well, for starters, let's get our 
facts right. The M PEG 2 standard 
- which is  designed for broadcast 
qual ity TV transmission - is sti l l  
i n  development, so both systems 
can either go for M PEG I or wait 
unti l  M PEG 2 is  fin ished. Either 
way, it's very l ikely that both 
3DO and Jaguar wi l l  use the 
same M PEG system.  

You are  correct in  saying that 

Panasonic's REAL 3DO machine is a powerful beast. But the specs are 
misleading - it doesn't really have a 640x480 screen resolution • • •  

3 DO's resolution is mis leading: 
its actual pixel resolution is 
3 20x240. However, wh i le  Jaguar 
can display screens as h igh as 
I ,OOOx 1 ,000 ( I  ,440x 1 ,000 is also 
technical ly possible),  this takes a 
load of processing power. Most 
apps wi l l  use the 3 20x240 
(NTSC)/320x287 (PAL) mode. 

Again,  whi le rated at 55Mips, 
Jaguar wi l l  only useful ly run at 
around 30 - although this is  
substantial ly h igher than 3 DO's 
6Mips rating. 

All this does is  to h ighl ight 
the dangers of specs: they are 
terribly mis leading and, size, as 
they say, isn't important. it's 
what you do with it that counts. 
Look at T etris on the Game Boy: 
one of the best games on the 
planet, and that's run n i ng £ 
on an Bbit ZBOA . . .  rJ fter going to the Future 

Entertainment Show at 
Olympia and the one 

The Future Entertainment Show 
- not quite up to CES standard? 
(See letter from A Wills) 

before that at Earls Court, I felt 
that I had to write. Before the 
first FES was held,  it was 
heralded as a show to equal the 
CES in  America and it was 
touted as having everythi ng from 
new games and new hardware to 
other new bounds in computer 
technology. 

When I went I was rather 
d isappointed. There was no 
brand new hardware or software 
releases that hadn 't been seen i n  

• • •  Whereas Atari's Jaguar i s  a mighty creature, technically capable of 
displaying 1,440x1,000 pixels. (See letter from Andrew Staff) 



Japan or America al ready. Sega's 
and N intendo's stands were 
merely banks of TYs showi ng 
games that were al ready avai lable 
i n  England.  

I was d isappointed but hoped 
that the next one would  be 
better. I saw many th ings about 
the second one that encouraged 
my opinion,  such as the fact that 
Konami were to attend and that 
the 3DO and Jaguar were to be 
there. When I arrived I 
immediately looked around and 
al l  that grabbed my attention was 
a playable 3DO on an importer's 
stand and a couple of new 
Konami games. 

I'm not disputing that the two 
shows weren't fun ,  far from it, 
but I am saying that it can hardly 
be l ikened to the CES. 

Why don't big companies 
such as Sega and Nintendo show 
their new technology and have 
press conferences etc, l ike they 
do at the CES? I know the British 
(and European) markets aren't as 
large as the US market, but why 
can't our appetites be whetted 
with new technology? I'm sure 
that a lot more interest in the 
ind ividual machines and games 
would be generated if they d id .  

A Wills, 
Haslemere 

lt's sti l l  early days for the 
Futu re Enterta inment Show. At 
the moment, it's very much a fun 
publ ic  event and isn 't really the 
place to launch new produ cts. 
But as the show grows in size 
and i mportance we may well see 
it alter. lt would  certainly be n ice 
if Europe had a show to £ 
rival the CES. 

D am writing about the 
opening editorial of 
Edge four, and the 

recent annou ncements that Sony 
and NEC are to enter the 
h igh-end mu ltimedia stakes, along 
with the l i kes of CD-i .  

I see it as an overt 

demonstration of contempt for 
the consumer that we are faced 
with some six (at least) 
h igh-powered gaming systems -
al ready here or about to make 
their  way here between now and 
1 995. What bothers me is that 
this isn't a matter of concern to 
most magazines and to 
consumers as a whole. 

I nstead of saying how great 
each success ive machine is  over 
the last one, they should really 
be saying, hang on guys -
enough's enough. 

I am also sorry to see that 
this isn't a matter of concern to 
software houses either. I can't 
blame them entirely as I'm sure 
they want to sharpen their 
programming ski l l s  and would  
a lso find it terribly hard to turn 
down money from the l ikes of 
N EC and Sony, but I would l ike 
some reassurance from them 
that they aren't help ing to 
perpetuate a potentially 
intolerable s ituation l ike th is .  

Of course, you m ight say that 
th is is  a good th ing: you've got to 
progress, etc, etc. But tell that to 
someone who spent large sums 
of money on a 32bit machine and 
s imi larly expensive pieces of 
software, only to find it obsolete. 

Jamie Mclean, 
Glasgow 

True, the market wi l l  be badly 
fragmented in 1 8  months time, 
but it's not q u ite as terminal as 
you make it sound. Discounting 
N EC (they probably won't 
launch i n  Europe anyway), the 
other players - Sega, Sony, 
N i ntendo - are so big that any 
mach ines they launch will be well 
catered for with software. 

Obsolescence is a factor with 
everythi ng, from cars to VCRs to 
h i -fi and kitchen equipment. 

But as new kit appears, prices 
fal l  and technology improves. 
Okay, the consumer can be at 
risk, but that's why you £ 
read Edge, isn't it? 

Sony's P5-X (which will most likely look nothing like our artist's 
impression). Welcome addition to the multimedia market, or simply 
another ploy to take your money? (See letter from Jamie McLean) 

v i ew p o i n t  i 

Four games machines: they all take standard five-inch CDs, but they're 
all completely incompatible. (See letter from John Kingham) 

D 'd just l ike to say I wish 
everyone would stop 
going on about an 

industry standard. The 
technology just hasn't settled 
down enough for this to be 
possible.  If we chose a standard 
now, al l  future hardware would 
be cr ippled,  just as PCs are now. 
The cost of making new 
hardware downward ly 
compati ble to old,  out of date 
hardware, is  just a waste. 

A standard only becomes a 
standard when it is d ifficult to 
improve upon. This is obviously 
not going to happen for a whi le 
yet with i n  our industry. F i rst 
there was CD-i ,  then CD32, then 
3 DO, then Jaguar, then Sega 
Satu rn, then Project Reality. But 
then what? The CD64, the 3 DO 
Mark 1 1 ?  

I bel ieve that a hardware 
standard should only be sought 
when certain parameters are 
met, ie, graphics are as 
photoreal istic in a 3 D  
environment a s  is  mean ingfu l ly 
possib le .  And graphical effects 
can run any number of colours at 
any speed, with no loss of 
qual ity. And hardware sound 
effects are of at least CD qual ity. 
All for about £200. 

Once th is  level of hardware is 
reached, hopeful ly with in  ten 
years there will be a l ittle room 
for improvement and hence a 
standard is reached. 

John Kingham, 
Eltham 

lt is a l ittle odd that the giant 
electronics companies al l  agree 
to produce audio CD players to 
Phi l ips' CD standard or video 
recorders to JVC's VHS 
standard, yet seem so completely 

obsessed with setting their own 
criteria for what constitutes 
videogame or m u ltimedia 
hardware. 

But, as you say, unti l  the 
technology is so advanced that 
further improvements are purely 
aesthetic, the problem looks set 
to continue. And by then it's just 
possib le we'l l  al l  be p lugged i nto 
home VR machines, buying 
standard software on CDs. £ 
Now there's a thought . . .  

D h e  general impression i n  
t h e  computer industry is  
that the PC is far 

superior to the Amiga in terms 
of speed. I do not wish to start 
the 'my computer's better than 
yours' ball rol l i ng again,  but I 
must clarify the matter. 

When software companies 
write games for the ind ividual 
formats, they prod uce a PC 
specific version with texture
mapping, gouraud shading et al -
this is because they develop for 
the h igh-end PC - the 80486 
model.  When prod ucing an 
Amiga version, they write the 
game with the Amiga 500/ 1 200 in 
mind .  This means they have to 
strip away the 256 colours and 
al l  the extra features, which 
annoys me more than I can say. 

I m ust make clear to software 
developers that there also 
happens .to be a high-end Amiga 
out there - it's called the Amiga 
4000, and features a 68030/40 
processor. This machine is so 
much faster than an 80486 PC, 
and - if taken advantage of - can 
blow any PC away. 

Software compan ies may 
argue that because h igh-end PCs 
have a larger user-base then 
h igh-end Amigas, they can afford 

... 
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v i ew p o i n t 

to develop software for 486-
equipped PCs. This theory s imply 
doesn't hold water. The reason 
people started purchasing 
powerful PCs was because of 
games l ike Wing Commander - a 
game which couldn't be run on 
anyth ing less than a good PC. 

S imi larly, if a game was 
produced specifically for the 
Amiga 4000 (which costs roughly 
the same as a 486 PC), sales of 
the machine would rocket, and 
the Amiga market would  mature. 

Final ly I would just l i ke to 
remind developers out there that 
Real 3D 2 runn ing on an Amiga 
4000 is  so much more versati le 
and faster than Autodesk's 3D 
Studio - even ru n n i ng on a 486 
DX2 PC - that the two don't 
even bear comparison. 

Nathan White, 
Walsal l [i our assumption that 

people started buying 
486 PCs just because 

games l ike Wing Commander 
started appearing is s imply 
untrue. S imi larly, you 
overestimate the n umber of 
Amiga 4000s in c irculation. S ince 
its launch i n  1 992, Commodore 
have sold just 8,000 u nits -
nowhere near the n umber 
needed to support dedicated 
games software. Since the 
machine is  i ntended as a 
professional graph ics and 
presentations workstation, you 
can hardly expect publ ishers to 
fall over themselves i n  a rush to 
develop Amiga 4000 versions of 
their games. 

And at £ I  ,850 for an 040 
A4000 (without hard drive) it 
would  take more than a few 
games for hardware sales 
'to rocket'. £ 

D he console magazine 
market has been crying 
out for a qual ity 

publ ication s ince the demise of 
ACE. Certainly I, l i ke many 
others, am fed up of al l  the 
puerile nonsense spouted by 
most other magazi nes. So why 
do you on pages 9, 82 and 83 of 
issue fou r  have blatant and 
shameless plugs for other Future 
Publ ish ing magazines? If I wanted 
to know that Amiga Power rated 
Cannon Fodder an u n l i kely 94%, 
then I would buy it. 

I real ise that such unwanted 
additions to an otherwise 
balanced magazine may be out of 
editorial control,  but two pages 
of grown men getting excited 
over yet another Street Fighter I/ 
release s its uncomfortably with 
the rest of the mag. 

On the plus side, I found the 
relative lack of adverts pleasing, 
although I suspect that th is  wi l l  
change as you deservedly pick up 
more readers. 

G S Moar, 
West Lothian 

While the BBC produces some 
excel lent d rama and c urrent 
affairs programmes, that doesn't 
preclude it from advertis ing 
Noel 's  House Party, does it?  

Our  s ister magazines may be 
a l ittle less serious,  but - after 
Edge - they're sti l l  certainly the 
best places to go for i nformed 
reviews on thei r chosen £ formats. IIJ eing Super Famicom 

owners, we are waiti ng 
to see what N intendo's 

Project reality has to offer, but 
the fact remains that companies 
l ike Sega, Commodore, 
Panasonic,  Atari and Sony are all 

Amiga 4000 - at £1,850 for the 040 version, it's not exactly your every 
day plug-in-and-play games machine (See letter from Nathan White) 

Ground Zero Texas on Mega CD. Does the fact that millions of dollars 
have been spent filming action sequences actually make the game any 
better? (See letter from Steven Munnoch and Sean Jenkinson) 

competing to prod uce the most 
impressive mach ines, 
specification-wise, without 
considering what software wi l l  
be developed in-house and  by 
third party developers to 
accompany the machine.  

it 's  al l  very well having FMV 
onscreen and d igital audio CD 
sound ,  but  these factors count 
for noth i ng if the gameplay's not 
up to scratch.  At £50+ for a 
game, we expect to get our 
money's worth in  the lastabi l ity 
stakes. lt seems to us that the 
programmers are concentrating 
primarily on graph ics and sound 
and add ing the vital gameplay 
later. Microcosm i s  a perfect 
example of this. lt may well reach 
the extent where it's just l ike 
watch ing a movie, with no 
interaction at a l l .  Admittedly 
some games have both looks and 
immense playabi l ity and depth, 
but these are few and far 
between, we think you' l l  agree. 

Are the major competitors 
just going to keep on producing 
64 and even 1 28bit machines 
with crap games that feature 
smart graph ics which add real ism 
but consequently destroy the 
fun,  'unreal' element of 
videogames, or stick to their 
guns and produce a l ibrary of 
playable, value for money titles 
which sell the bloody machine in 
the end?  

Steven Munnoch, 
Sean jenkinson, Gloucester 

lt's unl ikely that Sony, Sega and 
Nintendo are fail ing to consider 
what software wil l  be avai lable at 
launch. Just the opposite in fact. 

All  three companies know that 
software sel ls  hardware and wi l l  
be doing their  damnedest to 
make sure that there is a good 
selection of titles ready when 
the ir  respective machines hit the 
streets. 

J ust what form thi s  software 
wi l l  take is  anyone's guess: but 
you can bet the first batches of 
32bit titles wi l l  be 3D,  £ amazing and expensive. 

've heard a lot about 
Virtua Racing on the 
Mega Drive - the 

pictu res you printed of  it i n  i ssue 
two looked amazi ng. I 'm very 
much looking forward to it, but 
given that the cart comes with a 
DSP ins ide,  I have been 
wondering just how expensive it 
is  going to be. Are we talking 
second mortgages here? 

James Scudamore, 
Bristol 

Yes, by al l  accounts Virtua Racing 
really is very good indeed. As 
wel l  as the standard VR game it 
also has a spl it-screen twoplayer 
mode and instant replay modes. 

The DSP chip that the game 
uses - d u bbed the 'Sega Virtual 
Processor' - runs at 27MHz and 
can generate around 4,000 
polygons per second. 

However, it's power at a 
price: the cart wil l  be sold in the 
US for $ 1  00, and the latest 
rumour is  that it'll cost around 
£80 and more l i kely £ I  00 when 
it h its U K  stores aroun d  late 
Spring. And you can play an awful 
lot of games in the arcades £ for that sort of money . . .  



/' ANSWERS  
R E C R U I T NI E N T  

Specialist Consultants to the Computer Leisure Industry 

Working on behalf of leading Leisure Software Industry games 
publishers we are constantly looking the following : 

...- s o F T WA R E  D E V E L O P M E N T 
M A N A G E R S  

.... P R O D U C E R S  
.... P R O G RA M M E R S  

..... G R A P H I C  A R T I S T S  
Graduate trainees to experienced games programmers and 

artists, across all formats, always needed. 

Please apply in writing with full CV 
or call for a confidential chat 

Answers Ltd, 
Anderson House, 50 Bridge Street, Northampton NN l lPA 

Tel:  0604 6 0 3 2 4 9  Fax: 0604 3 6 9 6 1  

N EW YEAR, NEW CAREER 
LEISURE SOFTWARE MANAG E M E NT 

& DEVELOPM E NT OPPORTU N ITI ES 
Be low is a select ion o f  our  c l ients req u i rements, 

many of which we a re h a n d l i n g  excl usively. 
NORTH AND MIDLANDS 

PRODUCER, well known co.  £22-25k 
68000/65C81 6  PROGRAI\!IM ER5 £ 1 0-20k + Bonus 
SOFTWARE DEVELOPMENT MANAGER £c2 0k 
HOMEBASED PC PROGRAMMER, conversion work £Competitive 
Z80 PROGRAMMER £ 1 3- 1 8k + Benefits 
PROGRAM MERS, 3D Vector, S ims 
GRAPHIC ARTIST, Sprite based work 

HOME BASED GRAPHIC ARTIST, 3D Work 

SOUTH 
PRODUCER, progressive compa ny, professional  env. 
ARTISTS - h igh  prof i le orga n isation, 
3 D  work, a n i mation 
PROGRAMMERS, well estab l ished co. ,  Jaguar, 
SNES,  C D 's 
PROGRAMMERS . Friendly work i n g  env, consoles, 3DO 
FREELANCE PC PROGRAMMER, or ig ina l  game 
GRAPHIC ARTISTS . Perm or freelance, App le  Mac ,  etc 
FREELANCE GRAPHIC ARTIST - 3D Work 
MUSICIAN with progra m m i n g  sk i l l s  

£ 1 1 - 1 5 k + Profit Share 
£Negotiable 

£Com petitive 

£25-35k 
£ 1 2-20k + Benefits 

To £20k + Bonus & 
Profit Share 
£ 1 5-20k + Bonuses 
£ 1 8k + Roya lties 
£ Negotiab le 
£Com petitive 
£1 5- 1 8k + Benefits 

Many of these requirements are urgent. 

Ref 53 
55 
5 1 1  
5 1 2  
5 1 7  
521 
523 

526 

531 
536 

538 

542 
547 
553 
558 
561 

Experience in-house personnel and freelancers always needed for a range of 
opportunities across all fonnats throughout the UK from programmer to director level. 

Don't delay send a CV to Stephen Lloyd Davies at; 
Aardvark Swift Ltd., 75-77 Station Street, Swinton, 

South Yorkshi re, S64 8PZ 
Tel (0709) 571441 Fax (0709) 586527 

All applications will be treated in the strictest of confidence. 
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Puzzled by the profusion of new technology? Drop a l i ne  to Edge and we' l l  
do o u r  best to provide a n  answer to a l l  you r  questions . . .  [!] I am plan n i ng to buy the 

Atari Jaguar when it is  
released in  this country. 

I .  Will  it be Scart compati ble or 
wil l  all UK versions only work on 
the PAL System?  
2 .  And wi l l  it work on most 
standard colour mon itors ? 
3. The official  UK versions of the 
SNES and the Mega Drive run at 
50Hz, whi le the imported 
versions run at 60Hz. Wil l  the 
UK Jaguar suffer the same fate? 
4. Will  the UK Jaguar have a 

letterbox disp lay l ike the U K  
S N ES a n d  Mega Drive? 
5. If there is  a speed d ifference 
between the U K  and i mported 
Jaguars, how exactly wi l l  Atari's 
s ingle cartridge for the world 
pol icy work? 

Howard Wright, 
Kent 

C I .  The first sh ipment of 
UK PAL Jaguars came 
equipped with RF cables 

for standard connection to a 

Just how good is the UK Jaguar? After years of relying on imported 
systems some players are sceptical. (See letter from Howard Wright) 

TV's aerial socket. However, the 
connector at the back of the 
mach ine does support S-Video, 
RGB and Composite outputs. 
2. Yes, with the right connection 
lead, although you might have to 
wait a while for these to become 
available. 
3. Yes, wh i le  many modern TVs 
can display a 60Hz signal (usual ly 
through the Scart socket), the 
U K  Jaguar is configured to run at 
50Hz, or 1 7% slower. However, 
many games won't be noticeably 
affected. Cybermorph, for 
example, runs only 3-4% slower 
on the UK Jaguar, not 1 7% 
slower. This isn 't because of the 
50Hz video d isplay - the game 
update runs independently of 
that - but it's a result of having 
to disp lay more l ines onscreen 
(PAL has more lines than NTSC), 
and hence us ing a bigger screen 
display which takes up a bit more 
processing power. The video 
update and game screen update 
are separate entities, but the 
closer the game gets to runn ing 
in one frame (60 times a second 
in  the US) the harder it is  to 
compensate for the reduction in 
speed. So, some shoot 'em ups 
and platform games m ight appear 
to run s lower on the U K  
console, whi le 3 D  games l ike 
Cybermorph and Alien vs Predator 
wi l l  be hard to distinguish.  
4. No, Atari have been wise 
enough to ensure that games 
ru nn ing on the UK machine  wi l l  
operate, wherever possible,  with 
a fu l l  screen. Negl igible borders 
should only be the result of the 

increased numbers of lines on 
the PAL TV system . 
5. lt works l ike this: all future 
Jaguar cartridges wi l l  be 
programmed to work on both 
NTSC (US) and PAL (UK) 
mach i nes. When the cartridge i s  
plugged in  it detects what 
machine it's runn ing on and then 
uses the video disp lay code 
relevant to that machine.  Only a 
few l ines of code are needed, too. 

In Edge 4, the I programmers working 
on Alien vs Predator for 

the Jaguar complained about 
being restricted to two 
megabytes per cartridge. Edge 
two claims that a Jaguar cartridge 
can hold 400 megabits (50 
megabytes) of data. So how are 
they restricted?  

Benjamin Foster, 
South Shields 

lt a l l  depends on what 
you're compressing. U K  
Jaguar developers 

Rebel l ion claim they can get data 
compressed up to about 7: I 
without the qual ity suffering. 
That's about 1 4  megabytes ( I  1 2  
megabits). Even with this amount 
of space, detai led 1 6  or 24bit 
colour images eat up space far 
quicker than the Sbit colour ones 
do on the S N ES or Mega Drive. 

After read ing your 
feature on the Supergun 
in  issue three, I 'd l i ke to 

know if the Supergun wi l l  run on 
my own televis ion. The artic le  
sa id the system runs at 60Hz but 
I have a 50Hz TV (it says on the 
back) that also runs NTSC and 
various other signals. Wil l  it 
work? 

Mark Wal ker, Derby 

If your TV can run NTSC 
then it's automatically 
configured to cope with 

a 60Hz signal, and should have 
no problems runn ing the 
Supergun. Most PAL TVs have 
50Hz printed on the back 
because that's the standard 
refresh rate of the PAL system. 
But many modern PAL TVs also 
inc lude a Scart socket that can 
receive a 60Hz RG B signal (but 
not NTSC). 

Unfortunately, at the moment 
th is 60Hz compatib i l ity seems to 
be a feature that manufactu rers 
don't l ike to advertise, and 
inqu iring in  h igh street TV shops 
will usually result i n  blank faces 
all round !  



CD-i can't keep up with newer technology when it comes to shifting 
CPU-generatecl graphics. lt looks like Digital Video might be its saviour [!] I .  Is CD-i 1 6bit or 32bit, 

and how does it stand up 
to generating its  own 

graph ics as opposed to stream ing 
them off CD?  
2. Do decent games l i ke The 7th 
Guest requ i re the FMV cart or is  
this now bu i lt i nto the new CD-i 
machine?  

Tony Churcher, 
W Sussex FJ I .  it's 1 6  b it, and its 

CPU, a 68070, ru ns at 
around twice the speed 

of an Amiga. For generating 
real-time graphics it's not 
particu larly fast, but it is  good at 
hand l i ng static colour screens. 
2. Yes, 'decent games' l i ke The 
7th Guest do requ ire the Digital 
Video cart, and th is  is only 
avai lable as an optional extra at 
the moment. [!] A lack of RAM seems to 

be posing a problem for 
the Mega CD. Couldn't 

the cartridge port of the Mega 

Drive be used for accepting an 
additional RAM cartridge? 

Nigel Murphy, 
Surrey 

There is a RAM cart 
avai lable for the Mega 
CD in Japan but it's 

extra SRAM for saving game 
positions and h igh scores, and 
doesn't boost the amount of 
avai lable main RAM. Technical ly. 
6 megabits don't pose that much 
of a problem for the Mega CD, 
but Sega m ight introduce a RAM 
cartridge if enough developers 
complain. Remember though, the 
PC Engine's Super CD ROM2 
system has managed for a whi le 
with a measly 2 megabits - and 
look at the qual ity of the games. 

Congratulations on yet 
another bri l l iant issue. 
Even though I 've read al l  

your issues I 'm sti l l  confused on 
whether to buy a CD32 or a 
Jaguar. Any thoughts? 

Anthony Fleck, Middlesex 

Thrill to that processing power ... go weak at the knees about all 
those colours ••• and then snigger a bit about that horrible plastic lid 

q u est i o n t i m e  

Samurai Shodown - all 118 megablts of it - and when you think the 
whole game could probably be crammed onto a 40.SO megabit cart . . •  [J Jaguar's hardware 

specifications cast a 
considerable shadow 

over Commodore's AGA 
(A 1 200) ch ips, but there's 
currently only one game worth 
having, and that's inc luded with 
the machine.  However, the 
Jaguar currently has a better 
chance of getting software that's 
been written specifically for it 
(although one or two launch 
tit les contest that). Al l  the 
CD32's getting at present is 
shovelware - games ported over 
from the ASOO and enhanced 
with CD music and, if you're 
lucky, a few more colours.  

Sit on the fence for a whi le if 
you're unwi l l i ng to risk your 
cash.  If you let the software 
market for each system develop 
a b it, you may find that your 
decision becomes easier. [!] I have a Neo-Geo and 

one thing that's never 
been properly explained 

is the way the machine uses h igh 
memory cartridges. I s  it true that 
Neo-Geo games are measured in 
megabytes, rather than in  
megabits ? If so ,  why do games 
need to use so much memory? 

David Cholm, 
Essex FJ SNK have gone on 

record several times 
saying that Neo-Geo 

games are measured in 
megabytes instead of megabits, 
but Edge i sn 't convinced. it's 
lud icrous to th ink that SNK 
could produce a I SO megabyte 
cartridge (that's 1 ,200 megabits !)  
for under £200. Considering that 
4 megabits of ROM cu rrently 

costs well over £ I ,  a I SO 
megabyte cartridge would cost 
SNK wel l  over £300 in ROM 
costs alone! 

Neo-Geo programmers are 
encouraged to waste memory, 
and you only have to look back 
at the first two games that 
appeared for the system -
Magician Lord and Nom '7 5 - to 
see the evidence. Both these 
games appeared on 46 meg carts 
and contain far more graphics 
and speech than recent I 00 meg
plus games l i ke Samurai Shodown. 
How do S N K  explain that? [!] What is CinePak? And 

will the Mega CD need a 
cart to use it? 

Tim Piney, Gloucester 

CinePak is  software 
compression technology 
for streaming video off a 

CD. Un l ike M PEG, no additional 
hardware is needed but the 
qual ity is i nferior. lt can handle 
32,000 colours on the 
3 DO and, apparently, up £ 
to S l 2  on the Mega CD. 

Q and A 
As t h e  w o r l d  of v i d e o g a m e s  

g e t s  e v e r  m o r e  c o m p l icate d ,  

i t ' s  r e a s s u r i n g  t o  lm o w  y o u  c a n  

c o u nt o n  E d g e . S e n d  y o u r  

q u e r i e s  t o :  Q&A. E d g e , 3 0  

M o n m o u t h  Street , Bath , A v o n  

B A l  2 B W . Y o u  c a n  t a x  u s  o n  

0225 338236, o r  e-m a i l  u s  v ia 

f u t  u r e @' c  i x . c  o m p u I i n  Ice o .  u le 

w i t h  a s u b j e c t l i n e  'ATT N :  

S t e v e  J a rratt ' .  S o r r y , E d g e  

c a n n o t  a n s w e r  any q u e st i o n s  

o v e r  t h e  p h o n e  a n d  p e rs o n a l  

r e p l i e s  a r e  n o t  p o s s i b l e . 
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* AMIGA * 
* SUPER NINTENDO * * 

GAMEBOY * 
* GAMEGEAR * PC * 

* MEGADRIVE * CD32 * 
ATARI JAGUAR NOW IN STOCK 

CARTRIDGE EXCHANGE 
AVAILABLE 

9 Wilton Parade, Feltham 
Middlesex TW 1 3  4BU 
Tei/Fax: 08 1 893 2 1 00 

Games HQ c "" ... = s 

Specia l ists in r m.., 
Imported l � I � � 
C o n s o l e  G a m e s  

SUPER NINTENDO  � 
MEGA DRIVE tDI 
MEGA CD <S' 
NEO-GEO \() £ 1.  
JAGUAR � OFF 3DO  � WITH THIS AD 

S O U T H E N D-O N-SEA 
3A Talza Way Victoria Circus 

Shopping Centre Essex SS2 5BJ 

NEw & UsED P.c.•s 
Video Games, for Super 
Gun and Jamma Video 

Machines 

Turtles, Robocop, 
Final Fight, Golden Axe, 

Carrier Ai r Wing, 
Bomberman and 

many more ! 

STOC K C HANGING DAI LY 

ALL UNDER £1 00 
Ring DELLFERN Ltd. 

0384 444 570 
�x x x x x x  

x 1uft�!l�� �r�umr � 
X MIU X 
X
X 

SEGA AND SUPER X NINTENDO GAMES X � !NEW AND USI:DI � STOCK x· 

X
X 

Ol'fl\IMONDAYTO &\IlJRDAY9.oo6.1101'M 
X

X 
SUNDAY ll NOON-4.1101'M 

X MANY AT REDUCED X 
X PRICES X 
X ALL SYSTEMS X 
X SOFIWARE X 
X 89 KING STREET, DUNDEE X 
X 

(0382) 204099 
X 34 NEW ROW, PERTH 

X (0738) 440699 X 
X 

mE�;�cg�NOF 
X 

X X X  X X X X  

Mici'l/fActive 
[__J' 

COMPUTERS  • CONSO lES e SOFTWARE  
MAIL ORDER HOTLINE 
08 1 98 1 9080 

I ��45 I I zeD':::; :s.45 · 1  I A!i .&TARI J.f'GUAR·' I • 1 G,... • £189�95 . 
We also have available monitors, joysticks, software etc. 

Call far best prices. I.G. lA $otc8f for MD £37.50. 
Delivery charges: Hardwore £3.50 

�ease make cheques/P.O's payable la MICRO ACTIVE and 
send with o r d e r  to: M i c r o  Act ive ,  Bow H o use  
Business Centre, 1 53-159 Bow Road, London E3  21E 

e Prices may change without notice e 

ARCADIA 
2nd Floor, 88 Sandgate Road, 

• Folkestone, Kent CT20 2AA • 
� !E  Tel: 0303 8504 1 0  �m 

Publishers! Need a 
sound track for your 

latest product? 
Speak to a 

musician who will 
write music for you. 

5 Jean Annour Ave 
Kirkbray, Edinburgh 

EH16 6XA 
Tel: 031. 666 22 30 

FREE £2 
V 0 U C H E R 

USE TillS AS A VOUOIER TO 
OAIM £2 OFF VIDEO GAMES 

AT DANIEL OF WINDSOR 
DANIEL DEPARIMENISIORE 

120-125 PEASCOD SIREET 
WIND50R 

TEL 0753 862106 
IIU !..�IN �  

SUPER NINTENDO 

TillS DOES NOT INCLUDE GAMES ALREADY 
� REDUCED. OFFER E:IDS 315.'>4 E 

FuN HousE 
GAMES AND CONSOLES 

UK AND IMPORTS 
• Sega Megadrives • 

e Mega CD e 
• Super Nintendo • 

e Amiga CD 32 e 
• Neo Geo • 

• Panasonic 3DO • 
• Atari Jaguar • 

Tel: 0223 212192 
Mon-Fri l l am - 8pm 
Sat 9 . 30am - 6 . 30pm 

Unit l l  Laundry Lane, 
Cheny Hinton Road , 
Cambridge CB I 4DH 

PAS CONSOLE 
P.O. Box 3937, 

Dublin 6 IRELAND 
P C  E n g i n e  

N e o  Geo 
3 0 0  

J a g u a r  
S u pe r  G u n  
M e g a  D r i ve 

A m i g a  a n d  P C  
S u pe r  Nes 

Cal l  for l atest p r i ces 
o r  new releases 

BYTES·N·PC•s 
For all your gaming 
.needs. large stocks 
of the best games 
going. Come along 

and see for 
yourselves. 

2 1 2a Hig• Street, 
Uckfield TN22 1 RD 

(0825) 769 1 03 . 

Suppliers of • • .1,(1\A' 
all PC CD�· Software 1"\� 
accessories. V 

PC'S BUILT TO YOUR 
SPECIFICATION 
PC Hard Ware at 

So£� prices. 
e-a Ful l  4 8 6  DX 33 -�-

- 1 70 Meg Hard Drive 
- 14�S�GRAa�a�?.�� � - UK Standard Keyboard c... - l M b  S V G A  ca rd c... 
::;;: 3 . 5" floppy drive -- Desk Top/Mini Tower -
..:.;; IV\ S D c:> s 6 !;::= = W i n d ows 3 . 1 c... 

PRICE INC VAT £999 
Specialise in 486 repairs 

Super Gun £1 49.00 
Super Gun 6 button 
joystick pad £40.00 

Super Gun fits directly 
to your TV and is 

ready to run all Jamma 
and arcade machine 
video game PCBs 

DELLFERN LTD 
Tel: 0384 444570 

lnfotech Systems 
For a l l  your  computing needs 
computers • mobile phones 

tax machines • printers 
Computer parts & 

accessories 
SVGA low radiation 

non-interlaced colour monitor . . . . . . . .  £170 
1MB SI MMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £30 
Mouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £7 
3.5"HD Roppy disk dnve . . . . . . . . . . . . . . . . .  £30 
3.5"HD Roppy disks, box of 10 
(with labels) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £10 

Please contdct for dll hdrd d1sks & con•puter �ysteow; 

121 Essex Road , Is l ington .  
London, Nl 25N 

Tel:  071 359 4126/7 
Fax: 071 359 8419 

To get i n  
£DG£ 
Directory 

ta l k  to 
Jane Geddes 

on 
0225 442244 

::J 
m 
c. 0'0. 
(1) 

c 



• 

H e re ' s  you r  c h a nce to p ick  u p  o n e  

o f  the few rem a i n i ng b a c k  i s s u e s  of 

Edge . And if you ' re 

1ssues 
co l lect i ng the set, wh at 

better way to store the m  

th a n  i n  a n  exc l u s ive 

Edge s l i pcase? 

Edge one - 3DO: the real 
deal, Amiga CD3• launch, 
plus games in Dolby 
Surround sound 

Edge two - Atari's Jaguar 
console, the truth about 
CD-ROM, interactive TVs, 
plus sex and violence 

Back issues co u pon  

Edge three - First 3DO 
review, VIrtual Reality 
explained, plus the 
Supergun home coln-op 

EDGB005 

P l ease send me the fo l l ow i n g  issues of Edge ( t i ck  as req u i red ) .  I n c l ude payment 

of £5 . 0 0  per issue,  o r  £8.00 for two.  

D Issue one D Issue two D Issue three D I ssue four D Issue five 

P l ease send me D Edge s l i pcase ( s )  at £6 . 0 0  eac h .  

Name ---------------------------------------------

Ad d ress ______________________________________ __ 

P o stc o d e  ____________________________________ ___ 

£bG£ 
-··-C.- ·--•" • ... •K ._,_ ._,..,.,_ 

- '<:! 
,... 

/"' � . __ ,...ft 1 f 

4 
lOll 

Edge four - First Jaguar 
review, Bullfrog and 
Cryo exposed, plus 
NEC's classic PC Engine 

Edge five - First tech 
specs on Sega Saturn 
and Sony PS.X, plus 
Atarl's Jaguar unleashed 

Just l ike buses, if you miss one Edge, 
another one will be along shortly. 
However, un l ike buses, every issue 
of Edge is  d ifferent: fi l led to their 
luscious covers with information, 
features and quite lovely pictu res. 

But don'� despair if there's a gap in your col lection: a 
l im ited number of copies are available, costi ng £5 each 
(postage and packing are free). Or you can cash in  and get 
two for £8. And the Edge s l ipcase? Another bargain at £6. 

Fill i n  the form (left) and send it, together with a postal 
order or cheque (to Future Publ ish ing) to: Edge Back 
Issues, Future Publishing, Somerton TA l l 7 BR. 
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