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STATE-OF-THE-ART (
(AND HERE'S THE PROOF)

If you are in the least bit intimidated by MASSES of technical information
then PLEASE turn the page now, but if you want to know about the NEw
Nintendo™ inside and out, we present the ULTIMATE guide...

lust as in an 5GI workstation, By comparison, the PlayStation's
the heart of the N4 is a R3000i CPU processes half as much

partnership between a data (32-bit) per clock cycle, while
Central Processor Unit and a custom running at roughly one third the speed
co-processor. The Nég's RISCCPU is a (33Mhaz).
64-bit Ry3o0i [1] running at 93.7% The N64's CPU also has an Integer
MHz, marginally below the and FPU 64-bit execution unit built

original 100 MHz design into it, dramatically supercharging 3-D
spec but still maths performance. Although the
unbelievably Rg300i only has a 32-bil system
powerful.  interface, to keep down costs, there
are two large memory caches to store
frequently accessed data.
The CPU's partner chip, a 62.5 MHz
Reality Immersion Co-Processor
|2], was specifically designed
by 5GI for N64. Nintendo
claim it incorporates a
Reality Display Processor
(for drawing pixels), a
Reality Signal Processor
(which handles 3-D and
audio routines) and Audio
Processing Unit {sound).
This is principally a
marketing gimmick,
emphasising that while the
Saturn has lots of different custom
chips, SGI' superior engineering
crams all the custom processing into a
single chip.

As with any console, custom
hardware is what defines the system.
Unlike a PC, there isn't enough
memaory Lo execute huge graphics
routines in software, 5o these have lo
be engineered into the hardware. This
makes for a less flexible system, but
also one which is far cheaper to

* magazine Volume 1 ¥
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manufacture, Saves programmers
hawving to develop their own low level
routines and often incarporates
features beyond the power of
contemparary PCs.

The custom features which set the
N64 apart from 32-bit rivals can be
broken down Into three main
categories:

Z-BUFFERING: The 7-axis sets the
depth of any object in a 3-D
landscape. On the N6g, when a 3-D
object is rendered the z-buffer
automatically calculates which have to
be drawn on-screen. This prevents
processing ime being wasted on
unseen elements, and also provides

o

MES MACHINE

very accurate collision detection. As a
resull, the NE4's 3-D graphics system
Is not only far more powerful than 32-
bit rivals, but also considerably more
efficient in its use of that power.

AovaANCED TEXTURE MAPPING: To make
polygons appear mone realistic,
videogame artists create "lexiunes’
which can be ‘mapped’ on o them,
like a stone finish for a castle wall. 32-
bit consoles wene the first to handle
this in hardware, but the Né4 moves it
a generation on, Perspective
correction, for example, ensures
textures accurately follow the contours
of an object. While the PlayStation is
notorious for distorting large texture

Nintendo® Tech Specs

MiIP-MAPPING:
Tome RAIDER VS
MaRrIO

HERE WE CAN SEE THAT WHILE THE
PLAFSTATION'S TEXTURE MAPS
DISSOLVE INTO A& BLOCKY MESS WHEN
SEEN CLOSE-UP, THE NGE'S mip-
MAPPING ENSURES GRAPHICS REMAIN
TOTALLY BELIEVABLE

maps as they approach, the N64's
superior design avoids these
problems. It also offers environment
mapping, which ensures even
reflections are realistically rendered on
surfaces.

The Né4's most powerful
innovation, however, is something
called Tri-linear Mip Mapping. On 32-
bit consoles, are used to seeing
texture-maps distort when seen close-
up. The Né4, by contrast, precomputes
different levels of detail and
automatically interpolates between
the two most appropriate to an
object's positioning. This technology
also applies to sprites, so whereas the
mansters on PlayStation Doom
become less realistic the closer you
gel, on NGg they just scarier and
scarier!

ANTI-ALIASING: Although the Nbg
supports a high resolution flicker-free,
64ons80 interlaced screen display, for
memary and processing reasons most
games - for any system = run at
3200240, This can lead to “jaggies’,
stair-step distortions in lines when
seen on a higher resolution TV display.
Anti-aliasing smoothes away these
distortions by advanced transparency
effects, subtly blurring away jagged
lines,

It's these latter two features which

Nintendo
Tech Specs

Mumomy: 48[
RESDLUTION

SerciaL Fuarumes: [ E

really create the distinctive look al
Nég games, While the PlayStation and
Saturn were sold on their ability 1o
generate lots of polygons, the N6y not
only offers even more polygons, but
also the advanced graphics technigues
previously only seen on high-end
workstations. This is why Pilot Wings
6y really does look like an 561
graphics dema and not simply a 32-bit
game with a few more colours or
polygons.,

The Nintendo 64's audio is provided
by an impressive 100-channel Audio
Sound Processor, built into Reality
Immersion Co-Processor and capable
of CD guality output. Of course, most
games nowadays simply stream music
off CD with soundchips only used for
spol effects. While Néy carts haven't
the memory to offer the latest Spice
Girls single as a backing track,
Nintendo doesn't regard this as a
serious disadvantage. All N6g music
musi run through the soundchip so it
can vary according to the action. It's
the difference between having a
composer scoring a film and simply
slapping your favourite CD on in the
background,

Where N&4 definitely beats 32-bit
consoles is memory anchitecture. A
PlayStation has just 1MB of fast
graphics memaory, while slower chips
are used for main memory (2MB) and
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audio (0.5MB). Worse, moving data
between different memory areas is
very tricky during gameplay and so
limits game design. The Nég, by
contrast, has just a single 4MB chunk
of Rambus D-RAM [ 3] which, at
520.5MB/ sec, is fast enough for
anything.

The Nbg's highspeed chipset is

perfectly exploited by game cartridges

|} Although they might seem ‘old-
fashigned' they offer virtually

instantaneous loading. In comparison,

32-bit CD consoles grab data at a
maximum 300K /sec = which doesn't

include the seek time. On Nég, a game

is ready to play from the moment you
turn the machine on. Pauses for
loading new levels are non-existent,
allowing for a far more dynamic and
fexible game design,

Cartridges do have some draw-
backs: they're far more costly to pro-

duce than CDs and an average 12MB of
memary compares poarly to 650MB of
a CD. Nintendo claim advanced memao-

ry compression technigues cram in a
ot more memaory, but the proof is in

the games themselves, The sheer
scale, range of gameplay and graphic
variety of Super Mario 64 dwarf any-
thing yet seen on a CD. For modem
arcade games, it's development time
and investment which limit game sire,
not storage capacity.

Besides carts, the most unusual
feature of N&4 is its revalutionary
controller. This is built around a stubby
analogue joystick. With a conventional
digital controller, you constantly have
to tap the D-pad to simulate a fast or
show turn. On N6, the faster you move
the joystick the faster you turm.
Analogue sticks are available for rival
Systems, but these are optional extras
and games rarely support them, With
Nég, games can be written which anly
work with analogue control and almost
all N6y games will support it.

Super Mario &4 fully illustrates the
richness of this control system,
enabling Mario to creep, walk, trol or
sprint according to how fast the stubby
joystick is moved. To further emphasise
the importance of the stubby joystick,
the N64 controller has three prongs

allowing for a variety of different ways
to hold it, each appropriate to different
game-styles,

There's also a stot for controller
paks where game data can be slored,
this is useful if a game cartridge
doesn't have built-in save memory, of if
you simply want to take your best
times and customised settings round
to a friend's house. Currently, paks
have a capacity of 256K but they can
be as big as 2MB,

NINTENDO 64 64DD
TECHNICAL ANALYSIS
One of the mast crucial elements of the
N6y is this controversial upgrade,
originally known as the Bulky Drive,
From early on, Nintendo appear to
have recognised publishers would
need an alternative to the limited
memaory capacity and high costs of
cartridge publishing. The 650D
upgrade offers this with relatively
cheap, high-density magnetic disks
capable of holding 64MB of data.
While the storage capacity is still only
atiny fraction of a CD's 650MB

Nintendo® 64 — The full strip
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i MINTERDO TROUSHTIULLY ERGINLERLD FOUR CONTROLLER PORTS, NO RIS FOR AN EEPERSIVE MULTI-
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capacity, the 6400 has significant
advantages. The Average Seek Time
spec is an impressive 150 milliseconds,
which makes it extremely fast at
finding data on the disk. Data is then
loaded at 1MB/sec = over three limes
25 fast as 32bit CD consoles. To further
disguise this very fast loading process,
the 64DD will come with either 2 or
4MB of expansion RAM which fits into
 slot on top of the Nég. This allows
games o preload data before it's
needed, imitating cart-like fexibility.
According to Nintendo, once fitted the
exira RAM can also be used by cart-
based games.

The most impressive aspect of the
6400, however, is its ability to save
data. Whereas all of the 32-bit
consoles are limited to saving scores
and game positions onto carts or
memory cards, the 650D offers
potential for saving huge quantities of
data, Fully half of the 64DD's 64MB
capacity can be made rewritable.
Nintendo have talked of games which
tould rework themselves as you play,
of 64DD upgrades for cart-based
games (e.g. adding "98 season details
1o FIFA "g7) but the most exciting
prospect is for downloading demos
and other data from the Internet.
Nintendo have been in negotiations
with both cable-TV giants GTE and

MARIO KART*
vs TwiSTED METAL

WHILE THE PLavStamios'’s 30 MIPS
(MivLiom InsTRUCTIONS PER
Sicono) CPU STRUGGLES WiTH SPLIT
SCREEN, TWO PLAYER GAMEPLKY, THE
NE&'S 125 MIPS (PU CAN HANDLE &
HI-RES, FOUR PLAYLR SPUT-SCREEN
WiTH ADVANCED 3-0 AND SPECIAL
FILTERS.

[—

Nintendo® Tech Specs
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ARALOBUT POTITRLE, ALLOWING FON
ERCHFTIONALLY ACCURATE CONTROL
AS & EESULT, THIE CONVENTIORLL
BERITAL B-PAD IS RARTLY USES.
Ton START surrom iwvamamy
STARTS/ PAUSES Ghmis. L anp R
BUTTONS GENDEALLY CONTROL LESS
CITIN USID OFTIONS.

C-BuTTORS USEALLY CONTROL GAMT
VIEWS, &5 18 Magrg 64, Howrere
wiTH TE A & B suTTons Teey
ALSO PROVIDN &N LECILLENT, S18:
BuTTN SFUSTYLL CONTROL
svatia A& B ast wsualir Tel
MAIN CONTROL BuTTONS. THE
TmsGER-LgE I-BUTTON I PERFECT
FOR FRING WEAPORS.

Nintendo

64L

Netscape - the leading producer of
internet web browsers.

The potential of the system
shouldn't obscure the problems,
however. Upgrade technologies such
as the Mega-CD and 32X have proved
notorious failures, while Squaresoft's
break-up with Nintendo, in late "gs,
indicates a certain lack of confidence in
a format ideal for their huge RPGs. The
system was officially unveiled at the
‘g6 Shoshinkai show with Super Mario
6g running off an M /0 disc rather than
cartridge with little apparent
difference,

-

WAVERACE vs
JetMoTto

TwiE MEA'S SUPERIOR FOLTGON
HANDLING AND LIGHTING EFFECTS
MAKES POSSIBLE ENTIRELY NEW
GAME TYPLE SUCH A% Wavi Ract 64
BY CONTRAST, THE PLAYSTATION
CAN'T EVEN GENERATE BELIEVABLE
WAVES LET ALOME MAKE THEM
INTERACTIVE, &% JiT MoTo
MLLUSTRATES.
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