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Seymour Cray, an slectical engineering graciote of fie University of Minnesola, was on electrical engineer
and supercomputer orchitect who designed o sades of computers fhal were tha fostest in the world for
decades, He was the archilec behind be design of o series of computers, each faster by a mulliple than
previous designs, He has been cradied wilth croafing the supercomputer indusiry,

Called “the father of supercompuding,” for four decades he was the acknewledged leodar in the high
pestormance computer industty.  Lorgaly e rasull of his affars, o one fime Minnesola was known os the
campuler copial of the world,

Seymout Roger Cray Ji., wos bomn Sepember 28, 1925, in Chippewo Falls, Wisconsin. His fathar was the cily angineer and his mother a
bomemoker, His parants fully supported his sciontific inferasts, providing him with o basament kaboratory equipped with chamistry sets and
idic gear. They permitied young Seymour 10 linker inko the wee maoming haurs

¢ Seymour 's early optitdde for electionics was eviden! when be wired his basement laboratory 1o his bedioom and included an slectric alom
that sounded whenever anyena riad K enter his raom, By age 10, using Erector Sel pans and an ok motr, he bullt an oulematic telegroph
mochine thet could translose purched poper fape into Merse code signals, At Chippewa Falls High Scheal, when the physics teacher wos
sick, he saught the chss. tagend has it that he knew more aboud the subject thon $e feacher,
Seymout served In the Army dising the final yeors of Weedd War I, fist as a radio opetalorn in a communications platoon with e infantry In
Garmany, then in #e Philippine Islonds supporing the Philippino Guesifia amy routing tha ramnants of the Jopaness Navy out of he jungle.
Aler his milisary service, ha raceived his bachelor's degres in elechical engineering in 1950 and a master's degree in applied mathemotics
e next yeor. Fellow students recall his ability o quickly solve camplex problams, He was, by ofl accounts, a 100% o American ned.
Enginearing Ressarch Associates. e began his caser woeking of the first compuler company in Americo, Engineering Ressarch Asscciates in
St Poul. ERA was formed out of a former United States Navy lab that had built code breaking mochines. It woas started by Williom C.
Nerris, wha later lounded Contiol Dale Carporation (CDC). Operating from the convered glider faciory in St Paul, Norris and his team built
cryplogrophic equipment for the Novy.
ERA was ameng a small group of firms on the auifing edae of the commerciol computer Indusiry.  There were no compulers around when
Saymaur [oined ERA in 1951, of age 26, The commerciolizstion of the “alackonic broin® was just beginning. Whan asked obout the
atmasphese of ERA in thase ecarly days, Seymowr said: ¥ wos the blind leading the blind, Them wete pecple all hirsd within o yoor because
thes facilify was only that old. | quickly discovened in o few months that there wosn't much these. I wos on lo inventing from that paint.*
Barely o year and o half alter Seymour joined the company, ha was regaided as an expad on digital computer tachnalogy ard was made
project englneer for the successful UNIVAC [Universal Automatic Compuler] 1103, the first efectonically digital computer o be wsed for
ordinary business applications, # was the first computee for which he was credited with design wirk,
UNNAC 1103, The 1103 used elocrostatic siomge, consisting of 36 Williams tubes, named for their English imventor, Each tube was five
inches In diameses. The mognetic dium memary wias oboul 24 inches in diomesar and obout fowr feet long. The computer weighed |7 tans
ond raquired 45,000 watts of pawer. Il was one of the kaigest computers in the wordd, occupying 1,000 square feet. It had o poper lope
pul and oigpud, ond could comy aul 50,000 cperalions par second, The first one wis sold 1o the Ax Force in 1953 foe use of Eglin Air Forcs
Base [Floridal in its boflistic missile progrem,
The redesigned 1103A was o kaige moching, using 3900 vacwm ubes [plus 470 in each memory cabinet) and saking up 58 by 30 leet of
fioor space. A typical 4096-wod system cost $950,000, and an additicaal memary cobinet cost $200,000,

Cantol Dota Comperatian, ERA wis bougnt by Reminglon Rand and then by the Speny Comporation in the sardy 1950s, and became par of

the: Sparry Rand Corporation.  Norris boked of fhe bureaucrocy. In 1957, he sel up Conrol Dota Comporation in a rented comer of o
warehouss ocross the river in Misasapolis. Bill Norris recrited Saymaur 1o vaork for him, and they set out ko moke affordeble computers,
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CDC 1604, Seymour designed the first computer for the CDC. the 1604, ¥ wos one of the first compaters ke replace hot, bulky voouum tubes
waith smolles, coaler ronsistors. Money was snott, so the mesourcelul Seymou shopped af on electionics outlet store and bought the transisiors
for 37¢ each, Alihough the fransistors were of diverse circvilry, he succasshully rephaced the cumbersame and expensive ubes and rodio
“wolvas” which were fen stondard in the industry.

Whan osked about te tonsistor inncvation, Seymau responded: *A part tha | enjoy remembering s tansisiorns were wry expansive In thosa
days bacause tey were new. At this point I'm just beginning the Contiol Dot 1604 Computer, il wos the first compuer for that campany. |
discovered that the leced setail siare in Minneapolis wos selling mmject ransisiars af o very low price sompared lo what you buy from the
factory. | wos abla to buy ol of them thet they coudd get. Aller o lew months, | was visited by the company representative wha said I'm sofTy
but you've used ol fhe rejecked fansisiors we have and we can't afford ta well you the new ones of that prcs. | had exhausted fie enfire word
supply of reject hansisiors ko tansisior rodics in building my fist compufer,”

Tho first 1604 was defivered to the US Navy in 1960 for applications supporting major Flaet Operations Consed Centers in Howail, Loadaon,
and Nardolk, Visginia, The 1604 was erilical o the fisancial success of Cantial Dol Camporation, It is one of the liest commercially successhl
tansislorizad computers, ¥ wos immensely successhul o o tool foe sciantific research becouse il was one of the firs large sclentific compulers
thal was Wansislorized.

Logend has it thal the 1604 designafion was chosen by adding COC's first sreet address {501 Park Avenve| 1o Cray's formar project, the ERA-
Univix: 1103, The official CDC exglanation far the aumber 1604: te original gool was 1o support 16K of memary ond 4 tape units.
Seymour wanked on absclutely quist work environment with o minimum of manogemenl interferance.  Like Noris, Seymour found corporate
bureauerocy an onnoyonce, Nesris cnce asked him to develop a fvayear plan for CDC. The result: “Fivesypsor goak: Build the biggest
compuler in the wordd, Oneyear goal: Achieve onefifih of e above

As CDC grew Seymour found himself constantly interupted. In 1962, he demanded o laboralcey be buill bor him 100 miles sost of
Minreapolis, on a river bluff in Chippewa Falls, Affer some debate, Norris backed him ond set up a new labaratory on land Seymaour owned
in his homelown ot Chippewa Folls, Fart of the teason for the move may olso have 1o do with Seymow’s wories about an impanding nucksor
wor, which ha felt mode Minneapclis o serious safety concem. His house, bulll & fow hurdred youds e the new CDC laboratory, included o
huge bomb shelter

COC 6600, In the Chippewo Fulls Ioboralery, Seymow and & small feam developed the CDC 6600, the wardd's first commercialy ovailable
computer capable of executing 3 million program instucsions per seccad - far cheod of IBA's markeHeoding 7094 processor. The Iiick was
Ihe 6600's stripped-down intermal design, which some experts view as the first yse of reduced insinaclionsat computing (RISC). Now, moee
than 25 years kater. RISC is being tosted os o “revalution” in computing.

The CDC 6600 wos the first to employ o Freon coaling systam to. peovent its 350,000 transistors from averhealing, Reloased in 1964, is
genenlly considened the first supascomputer.

The CDC 600 Inspired awe - even from a bagrudging Thomas |, Watsan Ji., then chairman of IBM. He grew incensed when he sow puny
CDC beding his lagicns of engineers ond scientists. *Big Blue* had |ust invasted millons indo developing o highvperdosmance computer whose
relofively poor perfoemarnca damaged IBM's reputation with leading scientific cuslomess. Wstson wiole o memo asking how [BM lost “our
inchustry bsodership” 1o a company with *34 peogple, Including the jonitor® "Of these, 14 are engineers and 4 aie programmers.”

CDC 7600. The 6600 wos followed by tho COC 7600 computar, intoducad in 1969, that was about five fimes fasser than the 6600,
Copable of 15 milfion compulasions per second, it furthared COC + lead in scientific computing.

Cray Resecrch, In 1972, Seymeour foymed Cray Besearch, o company devoted antiredy lo e development of superoomputers, When the
pesson in charge of financing looked for seed capial, he wos suiptsad 16 find that Seymour's repatation was well known, The financial word
was very willing lo provide fhe maney needeod to develop o new machine.

CRAY-1 supercomputer. Aher four yeors of werk. with o handful of helpers, the CRAY-1 supercomputer was umveiled in 1976, It was o
uniprocessor with vector capabilities. Vector processors are bulll primarily for large scieatific ond enginesring caloulations. A vector prosessor
perloms computotions an moms than one number or set of dosa simulionecusly, The CRAY-1 was onefour® he size of the CDC 7600 and
cquid do1 0 fimes the wark, and quickly unsealed the CDC 7600 as tha lading computer for scientfic research, The first CRAY:1 system was
instolied at Los Alamos National Laboraiery in 1976, for a siemonth rial, and # wenl on to become one of the best known gad mos!
successhul supercomputers in higary,

The Netional Carses for Atmospheric Research was first officiol customer of Cray Resaarch In 1677, The invastors samed bock their onginal
investiment of $8.6 million in 1976 when the system wos sold for $8.8 million. The company's eardy eslimates had suggesied thoy might sell o
dozen such mochines, basad an sles of similar mochings fom the COC e, so the price was sed accordingly. But in the end well over 100
CRAY-1s wera scld, and the company was @ huga finangiol swecess. In general, the CRAY-1 beat anything on the merket by a wida morgin.
To incraase the spead of the system, the CRAY-1 had a unigue *C’ shape which enabled inlegroted circulls 1o be doser togather. No wire in
e system was mexo thon four feet kong. It was the first commercially succosshl vector processer, axacuting not one, but up 1o 32 arithmetic
opetafians at o fime. | boasled a wodd record speed of 160 million floating paint opemtions pet second (160 megofiops| ond an 8
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megate {1 milion word) moin memary. The initiol model, the Ciay-1A, weighed 5.5 tons including the freon reiigeralion systam,

The CRAY-2 system was markated in 1985, ond featwed o phencmenal 2-bifion byte memory that could perdorm 1.2 billion computor
operations per sacond, o tenfcld pedormance ircraase over the CRAY-] .

Whils not commercially successhil, the CRAY-3 demonstrated rlichle operation al o 500 MHz clock speed. When the Croy3 peoject went
overbudget it wos spun off f & new company, Cray Compuse Corporation, Only one Cray-3 wos delivered, in 1993,

His last system, the CRAY-4, was operating of 6 clock rate of | GHz and was nearing completion before Seymow had 1o abandon the projuct
in 1994, By 1005, thera had been no further sokes of the CRAY:3, ond the ending of the Cald Wr made it unlikaly anyone would buy
onough CRAYA: 1o offer o retom on devalopment fimds, The compony ran out of fuds and Cray Compuler was liquidoted in bonkeuptcy in
June 1995,

5.C. Computers. Seymaour estaklished another company, 5,C. Computers {namad for his inifids), inkanding o design o new massively porallel
machine, Design on the moching had just stased when he died Oclober 5, 1996 af the age of 71, rem nach and badk injuries sustained in
o cor occiden o weeks earlier.

For wo decadas Seymowr Cray 's compulers were mainstays fo government wasearchers sudying nuckear weapanty, Seymour sold Science
magozine in 1978 that; * ... the abiity 1 lest bombs on o computar seems 1o me 1o be the vehicls o lad 1o the [1963] Tes! Ban Treaty, ond
as kang as we can keep it on o comauer no ane will get hun*

Soymour somelimes joked that he wos more @ plumber thon an enginoer, becouse much of his computer design work consised of crofling
ceoling systams 10 keep the hardware from overheating ond ansuring Mot fhe computer woukd neither bact nor operate if the cocling syslem
malluncliored.

Seymeu liked to work with fundamentol and simple tosls; generally only @ ped of paper ond & pencl. But some of his work reguired more
sophisticated lools. Once when tokd thot Steven Jobs kad just bought o Cray compuser to hedp design the next Apple computer, Seymour said
b had fust bought & Macintosh computer ta help design the CRAY:3,

Seymour's systems were masterpieces of kechnology and esthetic design. A dovotad fon of *Star Trek," o 1960s television show obout spoce
travel, Cray inchided cesthetically pleasing louches in his computers, such as tansporen! blue glass that revealad their inner workings.
Seymour regardad every system he warkad an as o stepping sione ko the next. And most of them were lcundations for other systems bl by
othess using his basic designs. In an inlenew a few years before his death, he said, For the last 30 or 40 yoars I've baen gelting my insights
from the customers who bought the Cray compusess. They would tell me what's wrong with . I'd address those iswes and we'd go ancther

generation. If's been very evolutionary, Essentially every machine 1've designed since that first day have been clear descendants of one ancther
in their stuchre.*

Jeel Birnboum, then with the Hewet Pockard Company, said of him: W seems impossible (o exoggerat the effect he had on the indusiy; many
of the things that high perdormanca computers now do rautinely were ot the farthest edge of csedibility when Saymow envisioned tham.*

Cray's lagacy fves on in awards like the Seymour Cray Computer Enginoering Award, esiablished in lote 1997, and sponscred bry the IEEE
Compuler Society. |l is owarded 16 recognize innovative contibutions 1o high perormence compuling systems thal best semplify the ¢mative
apint demonstated by Seymour Cray,

MNete- This blogsphy has been compiled from information in Ihe nomination faim submitted 1o the Minnesolo lwentors Hall of Fame ond from
information availeble cn the Internet and o voriaty of other souroes.
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