ANNAPATHOE ObEREY

CucreMbl BBICOKONPON3BOUTEIbHBIX BbIYHUCJICHHUIA:
moctukenus 20072008 rogos

Yacts 1. Pexopast u suaepor HPC-poinka u peiituara Top500

Ceprevi [asnos, k.d.-m.H. (Observer,

JKe BTOPOIl TOJ TOAPSI TIOCJEe 3aBepIIeHIs

my6uKaI 0630pa PbIHKA CHCTEM WHXKeHep-
HOTO aHaJmM3a M MojeaupoBanust (TPETbIO, 3aKII0UN-
TEJbHYIO €ro YacTb CM. B 3TOM HOMepe M Ha cafiTe
JKypHasa) Mbl o6palaeMcst K JOCTHKEHUSIM Ha PhIHKE
cucrem BIIB — BbicokompousBogutebubix (cytep-
KOMIIBIOTEPHBIX, TapasleJbHbIX, PacCIpeleJeHHbIX)
BBIUNCJIEHUII. DTO COKpallleHne, y’Ke MOSBUBIIEECS,
HO ellle He TIPMIKUBIIEECS B PYCCKOM SI3BIKE, SIBJISIETCS
anasiorom a66pesuarypst HPC (High-Performance
Computing). TloMUMO 9TOrO TEPMHUHA, B AHTJIO-
A3bIYHON suTeparype npumensioresi: HPTC (High-
Performance  Technical ~Computing), Technical
Servers, Highly Computational Servers u np.

3a BpeMs, MPOIIeJIIee ¢ MpeablIyIei my6InKaImm
aBTopa Ha a1y Temy (cM. crarbio “VHykeHepHbIi ana-
JIN3 Ha TEPCOHATBHOM cymnepKommbiotepe?” #5/2007;
www.cadcamcae.lv/hot/CAE_HPC_n35_p87.pdf),
TOSIBUJICS DSl TEXHUUECKUX W TEXHOJIOTHYECKUX HOBH-
Hok. Omny6sukoBanubie 30-it u 31-it cniucku BceMup-
HOTO pENTHHTA, a TakXKe 8- u 9-a pefaknuy peiTHTa
poccHiickoro, 3aUKCHPOBATIN PEKOPJHBIE JTOCTHKE-
HUS B 06J1aCTH CyNIepKOMITbIoTepoB. O6 aTOM 1 MOieT
peub B JAHHOI CTaThe.

Tak kak wuaes chaejatb HamM 0630pPbI PBIHKA
HPC-cucrem (nmm, kopotko, HPC-pbIHKa) pery.isp-
HBIMU U TPAJAMIIMOHHBIMU MO-TIPEXKHEMY JKIBA, MbI pe-
IIMJIA COXPAHUTb OCHOBHYIO PyGPHKAIMIO U 6a30BbBIi
Ha6op auarpamm (coGcTBeHHbIE TPadUKH, TOATOTOB-
JIEHHbIE AaHAJUTUKAMU HAIETO JKypHAJa, Ternepb nMe-
10T MapKupoBKy “CAD/CAM/CAE Observer”, a nns
3aMMCTBOBAHHBIX MJLIIOCTPAIIMI YKa3bIBAETCS TIEPBO-
MCTOYHUK) U3 MPebIAYIIEeH CTaThi, B KOTOPOH aHAJIN-
3upoBasuch jgoctskenus 3a 2006+2007 rr.

Hacrosimuit 0630p /I OTYACTH MOXKHO OTHECTH
K mpoexty “Koposm” u “xarrycra”, MOCKOJbKY aKIEHT
371ech B GOJIbINEll CTENeHN JEIaeTcsl Ha CTPYKTYpe PBIH-
Ka, MCXOsI U3 TeXHMYECKIX XapaKTEPHCTUK CYMEePKOM-
bI0TepoB. AHam3 puHaHCOBBIX Aoctmkernii H PC-“ko-
poasieit”  (KOMIaHUH-MYJIbTUMIJLINAPAEPOB)  BBIXOUT
32 paMK{ CTaTbH, TaK KaK MPEIMETOM PaCcCMOTPEHI
3/1eCh SIBJISIOTCS JIMIIb JOXOBI OT PEATU3alUN CUCTEM
HPC, cocrasisiioniue He Gosiee 5% uX 0GIIEro ro0Bo-
ro poxoga. Cam xe HPC-pbIHOK SIBJISIETCSI CETMEHTOM
CEepBEPHOTO PBIHKA: HA €T0 JOJIO TIPUXOIUTCST TIPUMEP-
HO TIATast 4acThb 06beMa 3TOTO PhIHKA.

Cocrosgune muposoro peiika HPC

[lng onenkn mosoxkenus Aen Ha poiake HPC, kak
U B TPOILIOTOAHEM 0630p€e, BOCIOJIb3yeMCs OIy6.In-
KOBaHHBIMHU B OTKPBITOH TleYaTu JAHHBIMH OT aMepH-
KaHCKON aHAJIUTHYECKON ¥ KOHCAJITUHTOBOI KOMITAHUN
IDC (www.idc.com), Kortopas 3aHMMAeTCsl TaKUMU
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HPC market size for 1999+2007
and forecast for 2008+2010
(*refined data — HPC market size for 2007
and forecast for 2008+2012
mnpa. USD —

z10C __
B10C" _

CAD/CAM/CAE Observer no danmnvim IDC

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Puc. 1. O6sem ponka cucmem BIIB 6 1999+2007 ze.
u npoznos na 2008+2010 ze.

(* = ymounennvie dannvie: 06sem puinxa BIIB ¢ 2007 2.
u npoenos na 2008+2012 zz.)

UCCJIEIOBAHUSAMHU YoKe TTOYTH JIECITb JIET — HauYMHAs C
1999 roga. AT KaHHbBIE TIPE/ICTABJIEHBI B YIOOHON IS
anaym3sa dopme Ha puc. 1+4 u puc.10. 3arem MbI TIpo-
KOMMEHTHPYEM TIPUBEJIEHHBIE TaM JKe YTOUHEHHbIE [[aH-
Hble (Ha WJTIOCTPAIMSX OHM MOMEYEHbI 3BE3/I0UKOii),
ory6JimKoBaHHble KoMmnanueil B ceHtsiépe 2008 roja.
(OrMeruM B CKOOKAX, 4TO, MO Mepe pacuimpenus 6asbl
oIy 6JIMKOBAHHBIX B OTKPBITO TT€YATH AHAJUTUIECKUX
MaTepHasioB O pbiHke HPC, MbI TOXe YTOYHSIEM pe-
3yJIbTATBI HAIIUX PACUYETOB).

3a noceanne nATh Jet o6beM poinka HPC Beipoc
B 2.3 pasa: ¢ 4.978 mapa. moar. B 2002 roxy (roraa
3aBepUINIICA OILYTUMbLA craj, Aausmmiica ¢ 1999 roga)
o 11.6 mapa. mosr. B 2007 romy. Ilnanka B 10 mupa.
noJi. 6b11 B3data B 2006 Tomy, Korga o6beM pBhIHKA
pocrur 10.055 mapa. momn. (puc. 1).

[Ipupoct o6bema pbiHka, cocraBuimii B 2007 roay
nourn 15.1% ¥ MpeBbICHBIIMIT JOBOJBHO “‘CKpOMHbBIe”
9.2% 3a 2006 ro/1, OKa3aJcst HIKE CPEHEroI0BOr0 MOKa-
3atens 3a maTh et (noutn 18.6%), gocturiyToro 61aro-
Japst pekopaHbiM Temriam pocta B 2004 u 2005 rr. — npu-
MepHO 29.8% u 24.6%.

B npencrosimue tpu roga — ¢ 2008-ro o 2010-it —
kommanust /DC mporHo3upyeT MpUpocT o6beMa pPhIH-
Ka ToYTH A0 15 MJPA. AOJT., YTO COOTBETCTBYET CPE-
HETO/IOBBIM TeMIaM B pasMmepe 9%, XOTsi, BeposiTHee
Bcero, B tekymieM 2008 romy TeMIbl pocTa OKasKyTCs
BBIIIIE.

Poinok HPC sBJigeTcsl CETMEHTOM CEPBEPHOTO
PBIHKA, KOTODBIII MMeeT Topasno 60Jiee CKPOMHbIE TMO-
kazaresu pocra. B 2003+2007 romax aToT PHIHOK BbI-
poc Ha 16.9% — ¢ 46.2 1m0 54.4 MJIpA. [OJI., TO €CTh
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Server and HPC markets’ size for 20032007
(*refined data — HPC market size for 2007)
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Puc. 2. Obsem poinka cepeepos u puiiKa
cucmem BIIB ¢ 2003+2007 ze.

(* = ymounennvie dannvle: 06sen poinka BIIB ¢ 2007 2.)

cpeaHero0Boii npupoct cocrasua 4.2% (puc. 2). IIpn
TAKOM HETOPOILIMBOM Pa3BUTHU CEPBEPHOTO PHIHKA B
IIeJIOM HEY/IMBUTEBHO, YTO BCETO 3a TATH JIET JOJIS
HPC-cucrem Bospocja mouyrd Ha 9% — ¢ 12.4% nmo
21.3%.

B cBoé Bpems, Jas aHaam3a CTPYKTYPbI PBIHKA
HPC xommnanuss IDC mpenioxuia BECTH KJACCH-
dukanmo HPC-cuctem no croumoctu (B cKoOKax
MpUBEJEHBl OPUTMHAJbHBIE Ha3BAHWS CETMEHTOB
PBIHKA)

® CHCTEMBI, CHEINATbHO CO3/[AHHDBIE IS PEIIeHUs
KPYIIHBIX 3aja4, TPeOyIoNMUX MaKCUMaJTbHO BO3MOXK-
HbBIX BBIYUCJIUTETbHBIX pecypcos (capability) — crou-
MOCTHBIX OrpaHmuenuii (CHM3y) A1 HUX He BBOAU-
JIOCh;

e cucrteMbl aus npeanpustuii (enterprise) — crou-
MOCTb cBbIIe 1 MJIH. ZOJI.;

e CHUCTEMbl IS KPYIHBIX  TOJpa3/ieseHuit
(divisional) — ot 250 TbIic. 10 1 MJIH. JOJLI.;

e cucrembl s oraenios (departamental) — or 50 1o
250 TBIC. KO

HPC market structure for 2003+2007
(*refined data — HPC market structure for 2007
and forecast for 2008)
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Puc. 3. Cmpyxmypa poinka cucmem BIIB ¢ 20032007 ze.

(* = ymounennvie dannvie: cmpyxmypa punxa BIIB ¢ 2007 2.

u npozno3 na 2008 .

e cucrembl s pabounx rpymi (workgroup) — no
50 TBIC. OJLI.

JlanHble, OCHOBaHHbIE Ha TAKOW KJacCU(UKAINHU,
MOJKHO BCTPETUTHh B MaTepHaJaX KOMIIAHWHM O PBIHKE
HPC B 1999+2005 rogax. OgHaKko cTpeMuTeTbHbIE U3-
MeHeHHUsI Ha ObIcTpopacTyiieM pbiHke nooyauaun IDC
BHECTH B KjaccudUKaIMI0 KOPPEeKTUBBI (CM. Takxke
puc. 3). B pesyibrarte neppble gBa cerMeHTa OBLIN
o0beIMHEHbI B OJIMH C HOBBIM Ha3BaHUEM, U, KPOME
TOTO, AJ8 BCEX CErMEHTOB ObLIU M3MEHEHBI CTOMMOCT-
Hble BUJIKU:

e cymnepkomnbiotepbl  (supercomputers)

crouMocTb cBbitie 500 ThIC. OJII.;

e divisional — ot 250 go 500 TbIC. JOJII.;

e departamental — or 100 go 250 TbIC. HOJT.;

e workgroup — no 100 TBIC. mOII.

OCHOBHBIMU TIPUYMHAMH TTEPEX0/Ia HA HOBYIO KJac-
cudukanmio, Mo-BUAUMOMY, SIBISAIOTCS CJIEIyTONINE:

e TOBBINIEHNE Tpou3BoauTeabHOCTH HPC-crictem
U YCJOKHEHWE 3a/ad, PeIIaeMblX KaKIOH TpYIIoi
MOJIb30BaTEN e, YIOMSHYTBIX B KJaaccu(pUKaIUY;

e CTaHJAPTHU3AIUS U yeleBaeHrne 6a30BbIX 6JIOKOB
HPC-cucreM u 3j1eMeHTHOI 6a3bl A9 HUX,

e cranjaprusauus apxutektypbl (gaxe HPC-cuc-
TEM C PEKOPJHBIMU MOKA3aTeJSIMH, MPeIHa3HAYEHHbIX
[T PEIleHys KPYIHBIX BBIMHUCIUTEIbHBIX 3a/a4), YTO
MO3BOJISIET 3HAUUTETHHO COKPATUTh CTOMMOCTH BJajie-
HusI B cpaBHeHun ¢ HPC-cucteMaMu O CHelMAU3U-
POBAHHON apXUTEKTYPOH.

Y6eauBnIch, 9TO HOBBIN BapUAHT KJIacCUPUKAIIH
JIydIlie OTpaKaeT CTPYKTypy pbinka HPC, KoMmaHus
IDC ony6auKoBajia COOTBETCTBYIOIINE JAaHHbIE, HAUM-
Has ¢ 2003 roma (puc. 3), XOTS U3MEHEHUSA B KJIACCH-
dukanmio 6bLIN BHECEHDI, MO-BUIUMOMY, TIPU TO/BE-
nenun uroros 3a 2006+2007 rr.

OcTaHOBUMCS HAa HEKOTOPBIX MU(pPax, OTHOCSIINX-
ca K mpomiomy roxy. B 2007 romy BbicOKMe TOKa-
3aTeid POCTa TMPOJEMOHCTPUPOBAJU TPU CETMEHTA:
supercomputers — 24.7%, departamental — 23.4% u
divisional — 19.7%. HesnauureJbHOe COKpAIeHUE Ha-
6Jofiaioch st cerMenTa workgroup — 1.6%. Hau-
6ouibmuit 06beM B 2007 oy MPUXOAUTCS HA CETMEHT
departamental — 35.1% (umu 4.1 mapa. nomn.); na-
Jee crenyior supercomputers — 27.4% (3.2 mapa.),
workgroup — 23.1% (2.7 wmapa.) u, HakoHel,
divisional — 14.5% (1.7 mnpn.).

Bort Takyio kapTuHy MOKHO OBLJIO HAPUCOBATD, TIOJIb-
3ysichb faHHbIMEA KoMmauuu [DC 1o myOJuKaIy mpecc-
pemu3sa ot 10 centsiGpst 2008 ros1a, B KOTOPOM TTPUBEIEHBI
nokazaresm pbiaka HPC 3a II xkBapran 2008 roxa. Ilo-
CKOJIbKY GBbICTPOPA3BUBAIOIIHNIICS PHIHOK TpeGyeT K cebe
MOBBINIEHHOTO BHUMAHUSI, HET HUYETO YAMBUTEIHHOTO B
TOM, YTO BelyNasi aHAUTHUECKAST KOMITAHUS, TOCTOSTHHO
COBEPIIIEHCTBYIOMAsI CBOMl MHCTpyMeHTapuii, Haiia 6o-
Jiee TOYHBbIE CIIOCOOBI orpeaesenust poan HPC-cermenTa
B 00I1IeM Tpore cepBepHoro poika. IlepecMoTpy moa-
Beprcs 00beM pomka HPC 3a 2007 roj, KoTopbiii Te-
nepb onennBaercs B 10.076 mapa. moua. BMecTo paHee
ony6uKoBaHHOU 1pbl 11.573 MApA. 10J1T.

[TosiBUBIIMECST B OTKPBITOW TIEYaTH YTOYHEHHDIE
JIAaHHbIE OTHOCATCS TOJbKO K mpomemmemy 2007 romy

NMEIOT
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u tekyuiemy 2008 roay. Heussectno, cobupaercst Ju
komrmanust IDC TpoOBOAWTH Tepecyer ToKasarteseit
3a 6oJiee paHHHUe Tepuobl. [10sTOMY y Hac TOKa HeT
OCHOBAHMH JJII TOrO, YTOOBI OTKAa3bIBATHCI OT MMEIO-
MUXcsT Ha pykKax mMudp U C/leJJaHHBIX Ha WX OCHOBE
OIIEHOK.

K nacrosimiieMmy MOMEHTY MbI pacIioJlaraeM JByMsI Ha-
6opamu gaHubIX oTHOCUTEAbHO 2007 roga. ITockoabKy
YUTATEJIO MOTYT BCTPETUTBHCST 06a HabGopa, MbI BOCIIPO-
u3Beau ux Ha rpadukax — muas cpaBHenus. [lanee, B
3aBUCUMOCTH OT geiictBuil Komianuu I DC, BO3MOKHBI
nBa BapuaHTa. IlepBblii — MbI B JajbHeieM GyaeM
[I0JIb30BaThCd JaHHbIMU, TAe g0 u nocae 2007 roxma
MIPUMEHSIOTCS JIBE€ OTJUYAIONIUECS METOJUKU OIleH-
KH, 4TO OyJeT 3aTPyAHSTh TPOBEJcHNE KOPPEKTHOTO
aHaJn3a JI0JITOBPEMEHHDBIX TEH/IEHIINI HA JJTUTETbHBIH
repuo/i BpeMeHu. BTopoii — KoMTnaHus TpoBesieT “zie-
nomuHaimio” HPC-I0X0/0B BeAYNIUX BEHIOPOB 3a
TIPEJBIAYIINE TOABI B COOTBETCTBUU C HOBOW METO/U-
koit. Ormernm, uyto B 2007 roxy ara “menomwnarus”
cocraBusia mopsiaka 15%. Kak 6br To HE OBLIO, TTOMCK
OTBETOB HA BO3HWKAIONIME B 9TOH CBSI3U BOIIPOCHI MBI
OTJIOKUM JI0 CJIeIYIOTEro Halero 0630pa.

[TogxoppekTupoBanubie maHHble KoMmmaunun IDC
JIaf0T BO3MOXXHOCTb YTOUHWTH TPE/ICTABJIEHUE O JIMHA-
Mmuke pbinka HPC, OCKOJIbKY KpoMe 06beMa PbIHKA B
2007 roay ObLTH TIEPECMOTPEHBI TaKKe U CPEAHETO0-
BbIe TeMIbl pocta pbiHKa 10 2012 roma, KoTopbie Te-
nepb onenusaiorcs B 9.169% BMecTo panee onmy6aHKO-
BaHHBIX 9%. TakuM 06pa3oM, OIpeeasaeMblil 10 yTOU-
HeHHOIl Metomuke IDC oO6bem pbinka B 2012 roxy
Oyzer coCTaBasATh nMpuMepHo 15.6 MapA. A0JLI., 4TO
B 1.55 pasa Goabme, yem B 2007 roay. /s cpaBHe-
HUs Ha puc. 1 cBeleHbl Kak paHee OMyGJUKOBAHHDIE
xomrauueil IDC TporHo3bl, TaKk U HOBbIE, C/leJaHHbIE
Ha 6a3e YTOYHEHHBIX JaHHBIX U OIEHOK.

“ lenomunarus” 2007 rojga mpakTuyeckw He OTpa-
3uyach Ha cTpykrype pbiika HPC. Tlo yrouneHHBIM
pannbM (puc. 3) HanGoabumii o6bem B 2007 rogy Toxke
OPUXOAUTCS HAa cerMenT departamental — 33.7% (nm
3.4 MJIpA. OJUL); Jaliee CAEAYIOT supercomputers —
26.6% (2.7 mapa.), workgroup — 23.5% (2.4 mapzu.)
u, Hakonen, divisional — 16.1% (1.6 mapz.).

ITo mporuosy IDC, no 2012 roaa 6oJiee BBICOKHE,
YyeM y PbIHKA B IIE€JIOM TEMITBI pocTa Oy IyT HAGII01aTh-
ca B cermente divisional — on Bbipacrer B 1.9 pasa (j10
3.1 MapA. I0JL.), a TakKe B cerMente departamental,
KOTOpBIil HapacTut o6beM B 1.7 pasa (1o 5.8 mupa.).
[IpakTiyecku OAMHAKOBBIE TEMIIBI OYAYT NEMOHCTPHU-
pOBaTh CETMEHTBI Workgroup u supercomputers — yne-
muenne B 1.34 u B 1.32 pasa (go 3.17 u 3.54 mupa.
JIOJLJI. COOTBETCTBEHHO).

OcHoBHble (PMHAHCOBbIE MOKA3aTEH
aunepoB peinka HPC

Kak u B mpomiom roay, Juaepamu pbiaka HPC
SIBJISIETCST TPOWKA aMEPUKAHCKUX KOMITAHUI-MUJITHAD-
JIEPOB:

o Hewlett-Packard (panee — HP, mpocbba He
nyTath ¢ ab6peBuarypoit HPC; 6up:KeBoil MHIEKC —
HPQ, www.hp.com);
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HPC market vendors’ revenue for 2005+2007
(*refined data — HPC market size for 2007)
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Puc. 4. Jloxoowst nocmasuwuxos cucmem BIIB ¢ 20052007 ze.

(* — ymounennvie dannwvie: o6sem pomka BIIB ¢ 2007 2.)

e International Business Machines (nanee — IBM,
6upskepoii uugekc — IBM, www.ibm.com);

e Dell (6upsxesoit manexc — DELL, www.dell.com).

Ecau 6patp B pacdet u nepsyio nososuny 2008 ro-
Jla, TO YK€ YeTBEPTHIi rojl MOAPSA JUAEPOM PbIHKA
HPC asaserca xommanusgs HP. B 2005-M, 2006-M u
2007-M rojax NpuHAJJIEKaNast eil 105 pbiHKa Oblia
pasHa 30.7%, 32.8% wu 32.9% COOTBETCTBEHHO, 4YTO
B aOCOJTIOTHBIX NU@pax cocTaBjsieT npumepHo 2.83,
3.29 u 3.81 mapa. momn. (puc. 4).

Hona IBM B 2005-M, 2006-M u 2007-M rogax co-
craBasina 29.4%, 29.5% u 32.9% coorBercTBenHo (uan
npumepHo 2.71, 2.96 u 3.81 mapa. gonn.). Takum 06-
pasoMm, B 2007 rony IBM nornasa HP B stom cer-
MEHTEe PBIHKA.

HarmomMHuuM, 9TO MBI TOKa OMEPUPYEM TIPEKHUMH,
“HenleHOMMHUPOBaHHbIMU ~ naHHbiMu.  [Ipumenenwe
yrounennoit meroguku IDC BuiBogut Bo 11 kB. 2008 To-
Jla Ha TepBoe MecTo Kommanuio HP, nojst KOTOpoi
pasta 37% (B cpasuennu ¢ 27% xomnanuu [BM) npu
KBapTaJbHOM oO6beMe pbinka HPC, paBHOM 2.5 MJP/I.
JIOJLII.

Tperbst o Besmuune n0Js poinka HPC B 2005-M,
2006-m u 2007-M romax mocrtaBasach komnanuu Dell —
13.5%, 16.7% u 17.8% COOTBETCTBEHHO, YTO MTPUMEPHO
paBHo 1.24, 1.67 u 2.06 Mapa. moJu.

Kak BuaumM, 3akonozmaresiMu Moj Ha pbiike HPC
aBagioTca kKopnopauyu HP u IBM, npuyeM UX CyM-
MapHast n0as B 2007 romy BILIOTHYIO TPHUGJIN3UIACH
K /3 — 65.8% (7.62 mapa. nonn.). Ecnu 6paTh Beex
Tpex JsuaepoB — komnanuu HP, IBM wu Dell, To ux
cyMMapHas [0/ TlepeBanuBaet 3a /5, nocruras 83.6%
nim 9.68 muapa. nosr.

Yersepryio nosunuio 8 2007 roxy ¢ noneii 4.6% (0.53
MJIPJ. JOJLI.) 3aHUMaeT KoMnanus Sun Microsystems, Inc.
(manee — Sun, 6upxesoit uaaexc — JAVA, www.sun.com).
[losist ppIHKa, IPUHAIIEKAINAS KOMITAHUHU, YK€ TPETHil
rox cokpaiaercs: B 2006 romy oHa coctaBisiia 8.3%
(0.83 mapa.), a B 2005-m — 10.5% (0.97 mapa.). Ito
CBSI3aHO C COKpaleHneM o6beMoB moctaBok HPC-cuc-
TEM CO CTENUAJN3UPOBAHHON apXUTEKTYPON.

YMeHblleHue 3a MOCTEAHUNA TOJ] OUPIKEBBIX KOTHPO-
BOK IIOYTH B J[Ba ¢ noJjioBuHoi pasa (c 22 no 8.9 gosur.



HPC market leaders’ total revenue for 20062007
and market value (capitalization) for 20072008
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Puc. 5. Obuwue doxodvl audepos puirka cucmem BIIB
6 20062007 22. u ux poiHOUHAS KANUMAAUIAUUSL
6 20072008 ze.

32 aKIMIO), a PhIHOYHON KAaIUTAIU3aIUI [IOYTH BTPOE — €
18.9 mo 6.7 mupa. (puc. 5, 6), IPH IPaKTHYECKH He-
usMeHHOM rozgosoM joxozae (13.8 u 14 mapx. gosn. B
2006 u 2007 rogax COOTBETCTBEHHO), MOCAYKUJIO MOBO-
JIOM JIJisi 0OCY3K/I€HIST BO3MOKHOCTH TTOTJIOIIEHMST KOM-
nanuu. [Ipu atoM Sun MokeT NMpUBJIEYH BO3MOXKHOTO
TIOKyTIaTesIsI U B KAUeCTBe TPOU3BOUTENS KOMIBIOTEP-
HBIX CHCTEM, W B KA4eCTBE MOCTABIIMKA IPOTPAMMHOTO
obecrieyeHrsi, B TOM YKCJe, ¢ OpueHTalmeir Ha codt ¢
OTKPBITBIM KOJIOM.

ITockoabky mugepnt poiika — HP u IBM — aBa410T-
€ MHOTOOTPACJIEBBIMU U MHOTONPO(UIBHBIMU KOMTIIA-
HUSAMU, 10151 OT npogaxku HPC-cucteM B UX TOJOBOM
Joxojie He mpeBsimaer 4%. Tomosoit moxox IBM B
2006 u 2007 romax cocraBun 91.4 u 98.8 mapza. monn.;
Ha noJio HPC-cucrem npumioch 3.23% u 3.85% co-
oTrBeTcTBeHHO. Kommanuss HP onepexaer IBM 10

Besimuynie rogoBoro goxoxa — B 2006 u 2007 ro-
nax oH gocrturan 94.9 w 107.7 mapn. poan.; a pons
HPC cucrem — 3.47% un 3.54% COOTBETCTBEHHO.
(ITockonbky ¢uuancoBbIl To Kommnanuu HP 3aBep-
nraercst 31 OKTAOPSI, OTUETHBIE JAHHBIE MPUIIIOCH
MepecuYnTaTh g PacuéTHOro “KajeHaapHoro” roja
¢ 1 despana 2007 roga no 31 ausapsa 2008 roga.)

Taxum o6pasom, B 2007 roay noxox HP Buep-
Bble TipeBbicuJ oTMeTKy B 100 mapa. moan. Oxu-
naetcst, uto B 2008 roxy sToT pyb6ex mepeuser u
kommanust [BM. Opanako aujgepom octanercss HP,
Tak Kak eé TOJ[0BOH [[0XOJl YBEJIUUUTCS MPUMEPHO
no 125 MJapA. [OJJI. B pe3yJbrare NpuoOGpeTeHust
komrmannu EDS ¢ romoBbiM goxXomoM 22 MIp/I.
poan. (cymma caenkn — 13.9 mupa. gomn.). Tem e
MeHee, OMpskeBble MOKaszarenu y [BM HeCKOJIbKO
ayuie (puc. 6), U, HECMOTPs Ha MEHBIIHI TOL0BOR
JIOXO/I, KallMTAJU3aIUsA Y 9TOIH KOMIIaHUK 60Jiee BbI-
cokad (puc. 5). Hamo ckasath, o6e KOMIaHUU MMe-
IOT COJIMAHBIN 3amac MPOYHOCTH, YTO OOeCIeunBaeT
UM BO3MOXKHOCTb Ha TPOTSIKEHUU psjla JeT BECTH
MOCTOSTHHYIO KOHKYPEHTHYI0O 60pbOy Ha Pa3JMUHBIX
cerMeHTaX PBIHKOB MH(MOPMAIMOHHBIX U KOMMYHU-
KaIlMOHHBIX TEXHOJIOTUI.

JInepol MUPOBOTO peHTHHIa
cynepkomnbiotrepo Top500
B uione 2008 roga 6b1s1 onmyOJUKOBaH 106UJIEHHDIIN,
31-ii cnMCOK MUPOBOTO PEWTHHTA CYyNEPKOMIBIOTEPOB
Top500 (www.top500.0rg). HO6uneiinbiM oH cran
MOTOMY, U4TO C MOMEHTAa MyGJIMKAIMK TEPBOTO CITHCKA
B mione 1993 roma (pefitunr my6IuKyeTcss ABasKAbl B
rojl — B MIOHe U HOsIGpe) mpoiio posro 15 ser. Ilo-
npo6yeM, ONMUPasiCh HA JaHHbIE TIOCJIEHUX IISTU CITHC-
koB (¢ 27-ro mo 31-i1), cocTaBuTh IPEACTABJICHHE O
HEKOTOPBIX ACIEKTAaX Pa3BUTUS CYIEPKOMIBIOTEPHOI
OTpaciu 3a TIOCJeIHHE [[BA TOJA.
CornocraBags nosunuu peiitunara Top500 u pe-
3yJbTaThl aHasusa poiHka HPC, cie-

HPC market leaders’ stock historical chart for 2006+2008
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JyeT TIOMHUTD, YTO TPU U3yUYEHUU PbIH-
Ka HCIOJb3YIOTCS JaHHbIE 3a OTAEJTbHO
B3ATHIII (DMHAHCOBBIA IO/, TOT/Ja KaK B

8 ool (-G 2008

' 1 Top500 nipucyTcTByeT HOBTOPHBIN cYeT.
AN Tak, B HoBeilmmii 31-i crmcok Bomum:
e 316 cucrem (63.2%), wuHCTAIINPOBAH-

ueix B 2008 romy; 129 cucrem (25.8%),
BBeJIEHHBbIX B akciutyarammio B 2007 Togy;
33 cyneprommbiorepa (6.6%), 3aryieHHbIx
B 2006 romy, a Takke 22 CHUCTEMBbI, KOTO-
pble Tpyastcs y:ke, Haumuas ¢ 2002+2005
TOJIOB, W TIPU 3TOM BCE ellle HaOUPAIOT
“mpoxojHON Gann” S ToNalaHus B
peiitunr (8 mione 2008 Toga oH cocTaBHI
9 TFLOPS). [lnsa cpaBHeHUsI TIPUBEIEM
aHaJoTrnYecKue JaHHble TOANYHOIN JaBHOC-
TH, OTHOCSIHeECS K 29-My criucky. Beene-
Ho B akciuryaramwio: B 2007 rony — 304
cucrembr (60.8%); B 2006 rogy — 116 cuc-
tem (23.2%); B 2005 rogy — 51 cucrema
(10.2%); B 2000+2004 rr. — 29 cucreM;
“mpoxoaHoii 6ann” — 4 TFLOPS. Takum

CAD/CAM/CAE Observer no dannoim nopmaaa finance.yahoo.com
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06pasoM, CYNMEPKOMITBIOTEPDI, BXOSIINE B PEUTHHT
Top500, ron ot roja “mMoJs0ieIoT”.

C 60JbIIMM OTPBIBOM OT CBOUX OJMKAWIINX
KOHKYPEHTOB B MUPOBOM PeHTHHTE CYNEePKOMIIbIO-
tepoB Top500 nupupyiotr komnaunuu HP u IBM.

ITo xosMUeCTBY YCTAaHOBJIEHHBIX CYTIEPKOMITBIOTEPOB
JuepoM gBJadeTcs Koprnopaius IBM: corjacHo aaH-
ubiM Ha wiolb 2008 roza, Ha eé cuery 6110 210 cucrem
u3 narucor; y HP — 183 (puc. 7, cnesa). Tog nasan,
B mioHe 2007 r., komnanusa HP BuepBble omnepenn-
aa IBM no atomy mapamerpy. OQHAKO yaepxKaTb
aujepctBo HP He cMorjia m yTpartuja ero yxe B
Hosi6pe. BooGuie va gonto IBM w HP B peiiTun-
re Top500 Ha TPOTSXKEHUH IMOCJHEAHUX TPEX JeT
HPUXOAUTCS B CpeiHeM Mo4YTH 4/5 WHCTAIIUPO-
BaHHBIX cucTeM — 78.8%.

Ecnu cpaBHuBaTh cymMMapHOe 6BICTPOAENCTBIIE
BCEX YCTaHOBJEHHBIX cucteM (HallOMHUM, 4TO OHO
n3MepseTcs KOJUYeCcTBOM ollepalluii ¢ myaBaioniei
TOYKOIl, BbBIMOJTHAEeMbIX B cekyHay — FLoating
point Operations Per Second unm coxparmieH-
Ho FLOPS, a nnsa comocraBjenus 6bicTpojeiic-
TBUSL CYIEPKOMIIBIOTEPOB MCIIOJb3YeTCS TEKCT
LINPACK), to GeccnopubiM jugepom Top500
ocraercss IBM c¢ mokasarenem 5612 TFLOPS.
Bcero rox Hasazx, B uoHe 2007-ro, eé gocTuske-
Hug ykaaasiBaauch B 2061 TFLOPS; nepeBasutb
3HaKoBbI py6exxk 1000 TFLOPS xomMmanuu yna-
jgoch B Hosi6pe 2006 rToma, AOCTUTHYB HHU@PHI
1214 TFLOPS (puc. 7, cupasa).

Komnanuu HP moka He yxaercd KOHKYPUPO-
BaTb ¢ IBM mo 3TOMy Ba)XHEWIIeMy TapaMeT-
py. B wumone 2008 roma cymmapHas mpou3BOIM-
TeJIbHOCTDb CYIIEPKOMIIbIOTEPOB 0T HP paBHAJIACD
2625 TFLOPS, 4ro B 2.14 pasa MeHbIIe, YeM Y
IBM. Buepsbie poctuuyb py6exa 1000 TFLOPS
KoMranu HP yjanoch TOYTH IMOJITOpPA Tojla Ha3al,
B mione 2007-ro. B 1esom ke, Ha J0JI0 cymep-
KOMIIbIOTepOB OoT IBM u HP Ha NPOTSXKEHUU IO-
CJeJHUX TpeX JeT NPUXOAUTCSA B CPeJHEM IMOUYTH
70% oT cyMMapHON MPOM3BOAUTENBHOCTH CUCTEM,
BKJIIOYaeMbIX B Top500.

CAD/CAM/CAE Observer #7 (43) / 2008

Pexopaubie mokasateau 8 Top500

Terepb HEMHOTO TIOTOBOPUM O PEKOPAHBIX JAOCTH-
JKeHUAX, 3aUKCUPOBAHHBIX B criuckax Top500.

v/ Ha TpOTSKEHNH TIOCTEAHNX TPEX JIET B MEPBYIO
necatky pefitunra Top500 nocTossHHO BXOAAT 4+6 cuc-
TeM oT Kommanuu IBM . B Hoselimem 31-M crucke ux
[IATh.

OcrasbHble MATh TPUHALJIEXKAT CJAEYIOIHUM KOM-
nanusam: Sun; Cray (6upxesoii ungekc — CRAY,
www.cray.com), Silicon Graphics, Inc. (nanee — SGI,
6upsxesoit uuaekc — SGIC, www.sgi.com) n HP.

v/ BeICIIyIo CTyIEHb IbeJecTaja IodYeTa TakKiKe
npoaoJsKaer yaepxuBatb IBM. B Teuenue Tpex c
nosoBuHoOil set (¢ 24-ro o 30-ii cnucoK BKJIIOYU-
TEJIbHO) IIEPBYIO CTPOYKY PEHTHHTra 3aHMMal Cy-
nepkomnbiotrep Blue Gene/L. B noat6pe 2004 roga
ero 6oicTpoaeiicteue 70.72 TFLOPS o6GecrnieunBaio
32 768 mporeccopoB. K Hosi6pio 2007 roma umciio
MpoIeccopoB Bo3pocso a0 212 992, a 6vicTposeiic-
tBUe pocturio 478.2 TFLOPS.

v B wmione 2008 roma 31-ii cmmcoxk peiiTuHra
Top500 Bo3TNaBUJ HOBBII CYNEPKOMIIBIOTEP OT
IBM nop nassanueM Roadrunner ¢ Goictpojeiict-
BueM 1.026 PFLOPS. Takum o6Gpa3oMm, 4YejoBe-
4YeCTBO BIEPBbIe NpPe0H0Jea0 mnera-¢aoncoBblit
py6ex (1 peta-FLOPS = 10'> FLOPS).

OTMeTnM, dTO TPEALIAYIINH, Tepa-(JIOTICOBBIM
“py6uxon” (1 tera-FLOPS =10 FLOPS) 6bL1 11e-
peiigen 11 ner nasaz, B mone 1997 roga (9-ii cumcox),
korpa cynepkommbiotep ASCI Red xommnanum Intel
(6upsxesoit ungekc — INTC, www.intel.com) noka-
3aJ 6pictposeiicteue 1.068 TFLOPS.

Ecau Bocmosb3oBarbcss 0606IEHHBIM 3aKOHOM
Mypa, TO TpeojosieHus cjaenymooinero pybexa B
1 EFLOPS (1 exa-FLOPS =10 FLOPS) cnenyer
OKHU/IaTh, BEPOSITHO, TOXKe uepe3 11 jieT — To ecTh, He
noszauee 2019 roza.

v' Cpeau TOCTABIUKOB MHUKPOIPOIECCOPOB  —
“TIepBOKUPIMYUKOB” [IJIS TIOCTPOUKM CYIEPKOMITHIO-
TEPHBIX CHCTEM — PEKOPHBIX TOKasareseil [o6uIach
komnanusi Intel. Ha 6a3e eé mpoleccopoB cO3/aHO

o




375 cucreM — 75% U3 BceX, BKJOUYEHHBIX B Top500.
l'on nasan Ha npoteccopax Intel paborano 287 cucrem
(57.4%).

Ha Bropom wMecte nHaxomutca IBM c¢ mporec-
com Power, xotopblili ctanm ocHoBou st 68 cucrem
(13.6%). Tox Hasaz kKoMIaHus ObLIa Ha TPETHEM MECTE
¢ 85 cuecreMaMu, 4TO cocTasJsao Toraa 17%.

B sTOM romy Ha TpeThbeM MecTe C 55 CHCTeMa-
mu (11%) okasagach xommanug Advanced Micro
Devices (nanee — AMD, 6upxesoil ungexc — AMD,
www.amd.com). B cpasuennu c Intel eé no3uuuu Bol-
rasagaT emie 6ojiee CKPOMHBIME, YeM TOJ Ha3a[l; TOraa
OHa 3aHMMAaJIa BTOPOE MECTO — HA OCHOBE MPOTIECCOPOB
AMD 6p110 noctpoeno 107 cucrem (21.4%).

Osxkumath B OJrsKaiiliiee BpeMsl PaJKaJIbHOTO Iie-
pepacripe/iesienust MecT B GOJIBIION TPOIKe BPSI JIH
ctéut. Cropee Bcero, maanbl AMD BbITyCTUTH BOCH-
MUSIIEPHBIE TIPOIECCOPBI HE TTOKOJEGIIOT GECCIIOpHOEe
augepctBo HPC-cuctem Ha 6ase mpoaykiuu Intel.
[Tocsie mponinorogHelt AeMOHCTPAIIUN IKCIIEPUMEH-
tajbHOro 80-s/1€pHOTO TIpolleccopa y Kommanuu [ntel
MOSIBUJINCD JIAJIEKO HAYIIKE TLIaHBI B 3TOW 006JacTH,
0 uéM CBUJIETEJIbCTBYET TIPONIEAININA B aBrycre Intel
Developer Forum. K KOHITy TeKyIllero roja 0XuaaeT-
CsI BBITTYCK BOCBMUSIIEPHBIX MpolteccopoB [ntel.

PaimkasbHBIX N3MEHEHWH, HA HAIl B3I/, CJIe/lyeT
OXKUJIATD JIMMIb TOT/Ia, KOT/A JOCTHXXEHUSI, O KOTOPBIX
coobriaer kommanust [BM, npoiayt nmyTh ot Jabopa-
TOPWIT IO TIPOU3BOJICTBA W BOILIOTATCS B TIPOIIECCOPAX
HOBOT'O ITOKOJIEHUS:

e B mapte 2008 roma uccaenosaresnsm usz IBM yna-
JIOCh €0371aTh HAaHO(OTOHHBIN ONTHYECKHH KOMMYTa-
TOP, KOTOPBII MO3BOJIUT YIIPABJSTH CBETOBLIMH TIOTO-
KaM#, IEPEeHOCANIMMU MHQOPMAIUIO MEXIy SApaMu
MIPOTIECCOPOB. ITO MOMOXKET CYIIECTBEHHO YBEJUYNTH
CKOPOCTb Tepe/laun JJaHHBIX W CHU3UTH 3SHEPTOTIO-
TpebJieHre B TIPOIeccOPax CJELYIONEr0 MOKOJIEHUs B
CpPaBHEHWW C HBIHENTHUMU YUTIAMU, T7e JaHHbIE MEXK-
Jly Si[paMu TiepeialoTcsl 0 MeHBIM MPOBOJIHUKAM T10-
CPEJICTBOM 3JIEKTPUUYECKUX CUTHAJIOB.

e B mione 2008 roga crenumanuctel u3 IBM Ziirich
Research Laboratory (Illseiiapusi) B COTPYAHUYECT-
Be ¢ Fraunhofer Institute (Mionxen, Iepmanus)

BIIEPBbIE CMOTJIN OXJIAJUTh TPEXMEPHBI MPOIECCOop,
0 BO3MOKHOCTH CO3JaHUs KOTOPOTro Komiianugd IBM
yBegomuia emte B anpese 2007 roxa.

Cyna mo Bcemy, uaess o 3D-mpoliieccope oOBJiajie-
Ja ymamMu ucciaenoBateneii. B cenrsi6pe 2008 roma
uccnegoBarenn us University of Rochester (wrar
Hpio-Nopk, CIIIA) 06bIBUIM O CO3AHUH nporiec-
copa ¢ 3D-apXuTeKTypoOi, TIOJYyYHUBIIEr0 Ha3BaHUE
Rochester Cube, niepBblil TIPOTOTHIT KOTOPOTO BBITIOJ-
Hen B Massachusetts Institute of Technology (mrar
Maccauycere, CIITA). OH NO3UIMOHUPYETCST KaK Tiep-
BBII TIPOIECCOP, M3HAYATIHHO MPOEKTUPOBABIINICS C
y4ETOM TPEeXMEPHO} KOMIIOHOBKM (3TO yYMTBIBAJIOCH,
B TOM YuCJe, TTpu 0GecTieYeHn CHHXPOHU3AIUN CHT-
HAJIOB ¥ MUHUMU3AIUU SHEPrOBbIJICICHNS ).

O6aacTi NpUMEHEHUS CHCTEM .
BbICOKOIIPOU3BOAUTEJIbHbIX BbIYUCJACHHUHU
Kaxk y:ke orMeuasoch B TPOILIOTOHEM 0030pe, CO-
riactHo JaHubiM Top500, HauGoIbIlee KOJIUYECTBO CY-
MePKOMIIBIOTEPHBIX CHCTEM INPUMEHSIETCS B NMPOMBIII-
JIEHHOCTH, U 3Ta TEHCHIIUS OCTAeTCsl HEeM3MEeHHOH. 3a
TTPOMBIIIJIEHHOCTBIO CJIEYIOT HAYYHbIE MCCJIe/JOBAHUS 1
o6pasosanue (puc. 8, cnesa). HaubGoibinas sxe cymmap-
Hasl TIPOU3BOIUTENBHOCTD CYNEPKOMITBIOTEPOB BOCTPEGO-
BaHa B 00JIACTH HAYYHBIX MCCJIEAOBAHUN, a 32 HEl MIyT
IPOMBIIILIEHHOCTD U o6pasoBanue (puc. 8, crpasa).

B rpymnmny “apyrue” Ha pucynke o6benuHeHbl 06-
JIACTM TIDUMEHEHUsSI, KOTOPblE HE CTOJb BEJUKU I10
00bEMY: CYNEPKOMITBIOTEPBHI, SIBJSIONIUECS OOGBEKTOM
AKCIIEPUMEHTOB, MPOBOJANMbBIX WX CO3ATEJSIMU; CHC-
TEMbI, TIPUMEHsIEMbIE JIJIST PENIeHUs 3a/[a4 PACO3HaBa-
HUS ¥ KJaaccuUKaIum, a TakyKe 3a/1a4 TOCY/[apCTBEH-
HOTO YIIPaBJIEHUSI.

Y mapepos poinka HPC — xommanunit HP w IBM —
Han6oJIbIlIee KOJMYECTBO CHUCTEM YCTAHOBJIEHO B TIPO-
mpmiennoct (puc. 9, ciaesa), IIpUYeM JUIEPCTBO
37ech puHaJIeskuT HP.

[To cymmapHOMY GBICTPOJEICTBHIO CHCTEMBI B TIPO-
MbIIJIeHHOCTH OoT HP mpeBocxogdT cucrteMbl ot IBM
(puc. 9, cmpasa). Opnako g “roay6oro ruranta”
MPUOPUTETHOM 06J1aCTHIO SIBJSIOTCSI MTHOHEPCKUE ap-
XUTEKTYPHbIE U TIPOIECCOPHBIE Pa3pabOTKH, KOTOPbIE

300

Implementation segments of supercomputers: amount (left) and total performance (right) of systems,
listed in Top500 (20062008, 27"=31" lists)
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listed in Top500 (20072008, 29"=31" lists)

3500

3000

2500

2000

1500

1000

TFLOPS

I3 1BM — 29-1 crucok, uioHb 2007
23 1BM — 30-# cnvcok, Hosibps 2007
3 1BM — 31-i cnvcok, wions 2008
EIHP —29-i crncox, wioks 2007
EHP - 30- crivcok, HosiBps 2007
CIHP —31-i crncox, wiokb 2008

500

.

2im

0 —

Vccneposanms O6pasosanie TPOMBILINEHHOCTS.

Puc. 9. Obaacmu npumenenus cynepkomnviomepos komnanuic IBM u HP: koauuecmeo (caesa)
u cymmapnoe 6oicmpodericmsue (cnpasa) cucmen, sxaouennvix ¢ Top500 (cnucku 29+31, 20072008 zz.)

CAD/CAM/CAE Observer no darnmvim
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Wccneposahua O6pa3oBaHie MpOMBILINEHHOCTE

HAXOJST TIPUMeHEHNEe B COOCTBEHHBIX CYTIEPKOMITHIOTE-
pax, BOCTpeGOBAHHBIX, B TIEPBYIO ovyepenb, B cdepax
HAYYHBIX UCCJIEIOBAHUI U 06pPA30BAHIU.

K coxanenuio, Mbl He pacrioJiaraeM nHQOPMAIUER O
nossx peiika HPC 3a 2006 n 2007 roj, KoTOpble Ipu-
XOJATCS HA PA3JINYHbIe O6JIACTH TPUMEHEHUS CHCTEM
BBICOKOIIPOM3BOANTEbHBIX BbIUMCIeHui (aHaIOrnYHbIE
nanubie ot komnauuu [DC 3a 2005 To1 MbI TPUBOAKUIN
B 1IponiorogHeM 063ope). OQHAKO B OTKPBITOIH Medaru
myGJIMKOBAJICS TIPOTHO3 CTPYKTYpbI phiHKa Ha 2010 rog
¢ TOUKM 3peHusi npumeHenus: HPC-cucteM, KOTODBII
ormpaercst Ha pannbie 32 2000 rog u y>Ke yIOMSIHYTbIE
pannbie 2005 roga (puc. 10). XoTs 5TOT IPOrHO3 GBLI
caenan komnanueit IDC eme B 2006 romy (To ecTb, 10
BHECEHUS] U3MEHEHU! B CBOM METOAMKH OIEHKHU 00be-
MOB PBIHKA), MbI TOCYUTAIH HEOGXOIMMbIM TTO3HAKO-
MHUTb C HUM HaIIUX YHUTaTeJel,

nporuosupyercst tak: CAD — B 1.19 pasza; EDA — B
1.49 paza; CAE — B 1.67 pasa, a PLM B 1iesioM — B
1.57 pa3za. Ilo temmnam pocra CAE u PLM 3aHumaior
YyeTBepTOE MecTo Ioce o6oponbr (poct B 1.9 pasa),
xuMuueckux TexHostoruil (B 1.88 pasa) u sKoHOMUKH
u ¢unancos (8 1.77 pasza).

B 2010 roay cerment CAE ¢ o6bemom 1.85 mup.
JIOJLT. 3aiiMeT 3-e MeCTO TIOCJIe HYIIUX COOTBETCTBEH-
HOo Ha 1-M u 2-M Mecrax o6pasoBanus (2.34 mapj.)
u 6uojornuyeckux uccaegosanuii (2.08 mupa.).

Oanako ecau paccmarpuBath PLM kak
e/IHHYI0 TEeXHOJOTHuI0, TO TaKoil cerMeHT /0.i-
)KeH cTarb Oe3pa3fieJbHBIM JHAEPOM — s
noaaepxku PLM B 2010 roay Oyaer ucmo.b-
30BaHo0 HPC-cucrtem oOmeii cTouMocTbio GoJee
3 mapa. noarapos.

poBeAsl  IIPOIIOPLUUOHAIBHYIO Application & industry segments of HPC market in 2000 & 2005
“regoMuHaIMIO”  MOKasaTresei and forecast for 2010
3a 2010 roz.
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Bosgep:xumes 31ech 0T 06CYKIEHUST TEPMUHOJIOTH-
YeCKHMX HIOAHCOB U TOJIKOBAaHUsT aG6PEBUATYD, KOTOPBIE
BCeTpeTaTest B 9ToM a6szate (eM. Hamr 0630p 10 PHIHKY
CAE B ##5+7/2008). OmHako chaejaeM HeGOJIbIIOE
3ameuanue, Xorss cymmapuo CAD+CAE+EDA 6bLan
Ha miepBoM Mecte u B 2000-M, u B 2005 rogy, aymaer-
¢, 4TO caMma ujaess BceoObemuomiero PLM paxke B
2008 romy emnie TOJbKO HAUYWHAET OBJAJEBATb yMaMU.
Kaxk 6bI To HU OBLJIO, ecJ KOHIEMINS KIaCCHIecKOTO
PLM, chopmymuposanuas B 2000 romy, sacayxuia
[IpU3HAHKE U YK€ JOpOCcya B CBOEM Pa3BUTHU /10 “OT-
putianusi”’ B BUJIE TOSBJEHUS “aqbTepHATUBBI (L[I/I(p-
POBOTO MPOTOTHUIIA), TO peasibHas HHTErPaLUs PHIHKOB
MCAE u ECAE (cermenta poiika EDA) B 2008 oy
HaXOIUTCS ellle TOJIbKO Ha HavyaJabHOM 3rtare. HecMoT-
pst Ha 6ypHOe pa3BUTHE MeXaTpoHUKHU, peiHKH MCAE
u ECAE B 2010 roay Bcé emre 6yayT AOCTATOYHO 060-
COOJIEHHBIMU.

Ilepconasibublii CynepKkoMnblOTEp —
KaTaJau3aTop AAJbHEUIIETO PAa3BUTHA
PbIHKA

[lanHOe yCTpOICTBO Bpsi JIU TIOSIBUTCS B PEHTHHTE
Top500 B 6/Kaiiiee BpeMst, U JaXKe €CJIU TIOSIBUTCSI, TO
6yleT TIECTUCh B XBOCTe CIUCKA. TeM He MeHee, TaKoil
arperar HaBepHsIKa TOBJuMsieT HAa pbiHOK HPC u 6yner
CIIOCO6CTBOBATh PACIIUPEHNIO cepbl TIPUMEHEHUST BbI-
COKOTIPOM3BOIUTENBHBIX BbIYKMCAeHui. [lepconaabHbIi
CYIIEPKOMITBTED CMOKET 0O6EeCIeYUTb JOJTOXKIAHHOI
BBIYHMCJINTETHHON MOIIBIO CAMYI0 MACCOBYIO KaTEropuio
KJMEHTOB — TIOJIb30BaTesell, KOTOpble KaXKIOIHEBHO
IIBITAIOTCS “BIMXHYTb” CBOM CJIOXKHBIE 3a/IaHUSI B Ha-
CTOJIBHYIO PaBbOUyIO CTAHIINIO, TIOCKOJIbKY IS PEelTeHHsT
CTOSIIIUX TIepe]l HUMH 337124 paboTa ¢ MHAUBU/YATbHBIM
MHCTPYMEHTOM TIPETIOUTUTEIbHEee, YeM KOJIJIEKTHBHOE
TMI0JIb30BaHNE BBICOKOITPOU3BOIUTEIBHBIM BBIUUCIUTETIEM
Ha YPOBHE KPYITHOTO MOJpa3/eJieHIs WIN Jaske OTaesa.

Wrak, peub MoiiZieT 0 HOBOM KJIAacCe 3JIEKTPOHHO-BBI-
YUCJINTENBHBIX MANIMH — IIepcOHAIbHOM (HACTOJIBHOM)
cynepromnbiorepe (Personal SuperComputer — PSC).
Kaxk cunraror anasmtuku, PSC [oJKeH cTaTb MaCCOBBIM

MHCTPYMEHTOM M CIOCOGCTBOBATH PEBOJIONUKM B BbICO-
KOTIPOM3BOAUTEIbHBIX BbIYUCIEHUSX, AHATIOTHIHON TOi,
YTO TIPOM30ILIa B 06paboTKe WH(OPMAIUU, KOTAA B
1981 romy nosiBUJICA 11€PBbIi IEPCOHABHDIN KOMITBIOTED
IBM.

Kommnanus IDC B cBoeil HOBOH KyaccuduKalum pas-
JIBUHYJIA CTOUMOCTHDBIE TPAHUIIBI CAMOI JIENITIEBOI IPYIIITBI
HPC cuctem mo 100 toic. mon. Takum o6pasom, PSC ¢
1eHoit ot 25 10 75 Toic. mosut. (B 3aBUCHMOCTH OT KOH-
duryparmm) Ternepb MOKeT GbITh OTHECEH K KATerOpuu
HPC-cucrem st pabounx rpymi (workgroup), Xotst 1o
CBOell CyTH, CKOpee BCero, oH OyeT MHAUBHUIYATbHBIM
MHCTPYMEHTOM MPOMECCHOHATBHBIX PACYETUNKOB, 3aHH-
MAIOIIIXCST MOJIETNPOBAHIEM TIPOIIECCOB.

[TosiByienie MHIMBUAYATBHOTO BBIYUCIATENS GyIeT
TaKKe CTUMYJUPOBATH TTOJTOTOBKY CITEIIUATUCTOB B 06-
JIACTH BBICOKOTIPOM3BOJIUTEBHBIX BbIYUCJIEHNUI, 06ec-
neynBas Tak HasblBaeMblii HayaJbHbI yposerb (entry
level), uto, B CBOIO OYepe/lb, PUBEAET K PACIIMPEHHIO
cripoca Ha 60Jiee MOIIIHbIE BBIYMCIUTEIH, OTHOCSIIINECS K
rpynmam departmental u divisional.

Kak MbI yke mmcanu B MpoOULIOrogHeM 00630Dpe,
MEPBBIM ITPOTOTHUIIOM ITE€PCOHAJIBHOTO CYIEPKOMIIbTE-
pa, TMO-BUAMMOMY, MOXHO CYHTATh yCTPOWCTBO, pas-
pa6orannoe B 2006 romy TailBaHbCKOIl KOMIaHUEH
Tyan Computer Corporation (puc. 11a). Opnako,
3TOT TEPCIEKTHBHBIN W MHOTOOGEIIAIONINIT TTPOEKT,
MPOTHB OXUIAHUI, MOXO0XKE IIPOCTO PACTBOPHIICS B He-
npax kpymHoit komnanun MiTAC International Bmec-
Te CO CBOMMH CO3JATeIMU. A JOCTHXEHHE CyMMap-
HoTo ObIcTponeiictBust B 256 GFLOPS cucremoii us
JecCSITH 4-sIepHBIX IPOIECCOPOB OBLJIO HE HAMHOTO,
HO TIEPEKPBITO TTEPBBIMU POCCHIICKUMU TIEPCOHATHHDI-
Mu cynepkommnbiorepamu: T-Forge Mini (puc. 11b)
¢ mnokasareneMm 297 GFLOPS u T-Edge SMP
(puc. 11¢) — 576 GFLOPS (unkoBasi mpou3BOIM-
TEJNbHOCTD ).

[leno B TOM, YTO, Kak IIOKA3aJl WUCCJEIOBAHUSI
kommanuu IDC, MHOTOYNCJIEHHbIE TOTEeHI[HATbHbIE
noJsib3oBatesin  PSC, ToOATBep:KAas CBOe JKejlaHue
npuo6pecT HOBOE TEPCIEeKTHBHOE YCTPOWCTBO, B

Personal supercomputers
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MOJABJISIONIEM GOJBIIMHCTBE TOTOBBI OTAABATh IMpeJ-
MOYTEHNEe TMPOAYKIMKA u3BecTHOH Kommanwu. EE Go-
raThlii ONBIT Pa6oThl B cepe BHICOKOIPOM3BOAUTEND-
HBIX BBIYMCJEHWII, 10 WX MHEHUIO, JOJUKeH obectie-
YHUTb TIPOCTOTY HA BCcexX dTamax npumeHenust PSC — or
nprOOpEeTEHNsT U BHEAPEHHS [0 CONPOBOXKICHUS WU
cepBuca. B gasnbHeiineM Takoil MOAXOA Y TOJbKO 4TO
MOSIBUBIIETOCS HA PbIHKe mocraBmuka PSC moxydut
HasBaHUe: 6bluUCACHUS — “Nézkocmb 60 scém” (“easy
of everything” computing).

W BoT pBIHOK AOXKIANCS BAaXKHOTO coObITHS. Dpem,
KOTOPBI IO CUX TIOP, HECMOTPSI HA HBIHEIIHEe TT0JI0MKe-
HITe KOMITAHUH, BOCIPUHUMAETCST KaK CUMBOJI CYTIEPKOM-
mbIOTepa, CHOBA MpuBJek BHUManue: Cray cTaHoBHTCS
OpeH/IOM MEPCOHATBHOTO CYTIEPKOMITBIOTEPA.

B centsi6pe 2008 roga coBMeCTHOE TIPEIPUSTHE KOM-
nanuit Cray, Intel u Microsoft BbIlyCTHJIO TIEPCOHAJID-
uoiii cynepkomnbiorep Cray CX1 (puc. 11d). Takum
obpasoMm, oMuMo Cray, TIOTEHIUATBHBIN MOTPEOUTE b
6ylleT UMeTh JIeJI0 ellle C ABYMsI CUMBOJIAMH — TIPOIIECCO-
pos (Intel) u nporpammuoro oGecnieverust (Microsoft)
[T HACTOJIBHBIX KOMITbIoTepoB. OHE 06ecreunBaroT
kommtekTaimio Cray CX1 wabopom u3 16-Tu AByX- MJIH
YeThIPEXbSIIEPHBIX TTpolleccopoB Intel Xeon u cucremoit
Windows HPC Server 2008 cOOTBETCTBEHHO.

“Koncrpykiua” Cray CX1 cocrour us “ne3suit”
(blade) n MoXKeT BKIOYATH /10 BOCBMH TAKMX MOJLYJIel
Tpex BUAOB: Bbrumcsuresshoro (compute blade), rpa-
dryeckoro — 9 BU3yaIM3allMi C BBICOKMMH IOKAa3a-
TessiMu ipousBouTesibioct (graphics blade) m mo-
JyJieit 6OJIBIION EMKOCTH /I XpaHeHus WHOpPMAIn
(storage blade). Kcraru, cerment blade server — camplii

6bICTPOPACTYIIMIT HA PBIHKE CEPBEPOB. 31eCh JUIEPOM
aBisercs komnannsa HP, xotopag B asrycre 2008 roma
MepBOIl cpei KOHKYPEHTOB OTMETUJIA TIOCTABKY MILJLIH-
OHHOTO 6.1€1i0-cepeepd.

Xors Cray CX1 nosulimoHupyeTcsd Kak IepBbli mep-
COHAJIBHBIN CYTIEPKOMIIBIOTEP, M0 6A30BOMY TIapaMerpy
OH TIOKA HE HAMHOTO TIPEBOCXOIUT CBOUX TIPE/IECTBEH-
HUKOB: ero ObicTpojieiictBue coctasisier 786 GFLOPS,
YTO COOTBETCTBYET IpoxogHoMy Gamny B Top500 Ha
uionb 2004 roma. Kak 6bI TO HU 6BLIO, HO BRXKHBIH pY-
6eX BOXKEJEHHON MUHUMAJIbHON TTPOU3BOAUTENTHHOCTH
nepcoHasbHOrO cynepkomnbiorepa B 1 TFLOPS mnoka
erle He JOCTUTHYT.

Cray CX1, Kak m ero npelecTBeHHNKH, TTUTAET-
¢t o1 06bruHoil asekTpocern (~120/220 V), mnorpe6-
Jsiet MomHocTh 1600 W, cooTBeTCTBYeET Tpe6OBAHMIM
[0 YPOBHIO IIyMa /i1 ODUCHBIX ITOMEIIEHUN U UMeeT
rabaputbl 31x45x90 cm, TPU KOTOPBIX IMOKA €llle He
IOMeIaeTcsl 10J| CTaHJAapTHBIH oducHblil crosa. Ero
BEC, B 3aBUCUMOCTU OT KOMILJIEKTAIINH, JIEKUT B Tpe-
nenax 30+60 kg, 4To, HECMOTPS HA HEXKHYIO JIOG0BD
K TEPBEHILy, BPS JHU CIOJBHUTHET CYACTJIUBOTO 06-
Jajaressa Ha TO, 4YTOOBI HOCHUTH CBOIl HOBBII WHCT-
PYMEHT Ha PyKaxX — a MOoceMy KOPIIYC BBIMOJTHEH Ha
KOJIeCUKaX.

TeM He MeHee, MOABJIEHUE TaKOW MOIIHOW CBSI3KU,
kak Cray+Intel+Microsoft B cermente workgroup poit-
ka HPC noMosKeT cJloMaTth ICUXOJIOTHYECKH 6apbep y
MOTEHIMAJBHBIX TTO/Tb30BATE/IEN 1 PACTOIUTD UX CEP/IIIa,
o0ecrieunB, TaKUM 06pPa30M, MacCOBOE MPHUMEHEHUE HO-
BOTO KJIaCCa HACTOJBHBIX KOMIbIoTepoB. k4

(Oxonuanue caedyem)
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