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pents were essential to making money on Xenon

gles
“That’s not our teaditional way of doing business

L sudd Do MaeDonadd, an

i

tintd i‘&*@«‘%wﬁv owned its own destgns, redesigned it chips on i own
cehedule, and made them in its own captive factories, MWeidia did the same, with
;m exception of mal zm hag& at efther 57{%‘5 & zm,mgw o those belonging 1o
paiwan Semiconductor Man mr;i M*wxﬁm wld ever
ppust gach other enough ii} s they eould be
mﬂmeﬁﬂ it & single c&zz;ﬁ “«?ezgmmmm with ths:wz Wz‘s{ﬁmﬁ E‘zi brick wall
: nd “ ,.m:lrﬁwg m-v } K. ?E&ayszm Twa f«:‘iz&rﬁ;‘izszz‘;g.

A

b oarmg ama in &agi,w}&a B, WS mww% t&w
"m;} mu %&*E for ii“w Em’% Umz‘ ever §nr M 3

gmt‘m E:ﬁm ”ihsk} kﬂww thw Mmmmfi wazﬂmﬁ w hxghhg}‘az hsg&«ﬂ&ﬁamuw gammg
amﬁ &mm:éx in 5:%1@3 fait z}f wm‘; ‘K&’ th@s g::sms* of a tmmzmmﬂ wdmzz g@me wnsa%‘zﬂ

and 1 iy wa&amuﬂ&
§mit§lv fiot N r;iia, A "Ts Santa Clara team had i:iwsm such a r:iis al with Mistendo
alrendy. It received a foe for the engloeering work and a royslty on each console
sokd. It wasn't as much money ax AT had made the chip for Mintendo, but i
weas money that Boated to the buttor Hoe,

With that loformation, they contemplated what they could do. using
different tearns than the Santa Clars engineers who were again going to work
for Mintendo. Feldstein tapped engineers in Martboro, Mass; Oddando, Fla., angd
Toronte, Canada.

"We were doing & chip from the ground up!’ Peldstein sald. "It was kind of
liberating. We had long pursaed the ideal of photorealism. We could see it up
there just on top of the hill, We thought we muisi deliver fluid reality, and that
would tridy be a next-generation experience.

‘They dide't have to worry about making a chip work with all sorts of display

resolutions. All they had to worry about was making # run on stendard TVs
as well as high-definition TVs, {In this case, runping at yeoP The englueers

;;.‘i”

Eagapz%d @iems @xi ﬂf’x& ‘E% ﬁhlg}x ﬁ\at wers a}ready iy z%u wmia% w a%ﬁﬁfﬁf??& thm

ﬁmr ai&;éz-rmm & 40 t:%’géz &xyem&w i?ifi gwpixfi{:ﬁ t”;?ﬁ?ig& wis 10 g’i‘mg@- iy it They
took two different provessors that handle separate jobs on the PC graphics chip,
and then combined them into a single processer that could handle buth jobs.
They called this combination processor & "unified shaded” A shader Is a program
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were necessary. One type noted where an object was in 3D space, The £tk
gi,ame it the proper lighting, color, and surface texture,

Inrthe AT design, the unified shader was smartenoughto ;uggﬁs,, betweey,
two types of shaders. The graphics chip would have 48 onl der pipeling,
running ot the same tme. 10 wasn't as many as the 64 that Mick Baker oeig, gf
wanted, but it was better than the 32 the team had expected. But becay,, ;‘;
was more efficient at balancing the load of work at any given moment, it ny by
actuslly be able 1o keep up with 2 gmga’mm chip that had many more of the
separated shaders. The design for this graphics chip was similar to 2 cook 3 3
fast food restaurant with 48 arms, making both pizzas and tacos at the S
time. The mm}i in the restaurant would be more food served, and the result g,
d visuals. Now, games would have objects wig,

Wy

thy

i E’tPi“Ff and m*&ig&i m Jon Peddie Researeh, bilioygy
shaders would i for the entive industry,
Microsoft would be teking & chas v being the first to undertake it The
stieons was whether the unified &hmﬁu& could balance the workload or ney
The system had to efficiently allocate the shaders to either type of processing a
any given moment. The unified shaders were less likely w be wasted. But they
were coanphicated.
“Age they more

ctent? The aswer I8 ves, oo, maybe!” Peddie said. "Some

observers think unified shaders are not the obvious right answer right now, that
we as an industey just have to Ez.,&z  mare aboud h{}w b m:{aiuzt them, the Xboxgee
5 g@mt ia%mmtsm ;"Ei}%%“ v

th ii’sdasstry wg}f

fh& Mﬁ«»
how to deal wi

only 64 mngabyte ; ; v
figured that Miceosoft would be able o afford sbout 286 megabytes in Xeno
T?m way ﬁmh @ SCarCe resource in PUs that most %,mp o5 mrﬁ& Came wt\h th%ﬂr

%m;&y mm gra}a&a&amg mﬁi@a mtﬁer %:Ezm gz:@ out over ;m E{mg pat%xway to mﬁm
v, Dubbed “intelligent memory’ this added some costs to the box, but
it reduced the bottlenecks without requiring a lot more memory, At first, the
mﬁmwtg wmxif:i b«: & %mmm s;,hq; iim i mnmmm m ihée gmg;«%‘um chip i
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