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CucreMbl BBICOKONIPOU3BOUTEIbHBIX
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Yactp 1

Ceprevi [asnos, Dr. Phys.

pesiaraeMplii HAIIUM YHUTaTeJsIM 0630D MBI,
Kak u B npouioM rogy (##5,8/2009), pasue-
JUJIU Ha /Be 4acTW. VICTOUHNKOM BIOXHOBEHUS [IJIsI
UX TIOATOTOBKM CJIY’KAT COCTAaBJISIEMbIE JABAKIBI B T'OJI
“TIPOTOKOJIbI” TIPOMEKYTOUHBIX (DUHUIIEN GecKoHeu-
HOIl TOHKN 3a ¢hroncamu (Tounee — 3a nemaghronca-
Mu, n60 C HEJaBHETO BPEMEHM MMEHHO B HUX U3Meps-
I0TCSL PEKOP/IHbIE TIOKA3aTeIn TIPOU3BOAUTETHHOCTH)
B CHCTEMaX BBICOKOIIPOM3BOAUTENbHBIX BBIUNCIEHITH
(BIIB), uiu High-Performance Computing (HPC).
B mepBoit wactm o630pa MBI PACCMOTPUM He-
JIaBHO OITy6JIMKOBAHHbIE HOBEHIINE PEUTHHTH CY-
MEPKOMITBIOTEPOB — 33-if MupoBoit crucok Top500
(monp 2010 roga) m 12-it poccuiicknit Ton50 (Maprt
2010 roga), a takxke xapakrepuctiukun HPC-pbiHKa 3a
MPeIIeCTBYIONNE HECKOJBKO JeT, BKJIOYas aKTUB-
Hyio ¢daszy mupoBoro (uHancoBoro kpusuca. Kpome
TOTO, TIOMHTEPECYEMCSI HAIOJHEHHOCTBIO KOIIEJTbKOB
KOMITAaHUU-MYJIBTUMUJLIAPAEPOB, “Koposeii” HPC-
PBIHKA, SIBJISIONIErOCs CETMEHTOM PBIHKA CEPBEPOB.
Bo Bropoit wactu o630pa, KoTopas OyaeT MOAro-
TOBJIEHA YK€ TI0CJIe TOTO, KaK OCEHBIO TEKYIIETO Toja
GyayTt omny6ankoBanbl 36-it Mmuposoii Top500 (B Ho-
a6pe) u 13-ii poccuiickuii Tor50 (B centaépe), Oyzmer
JlaH “TIPOIIeCCOPHDBIN cpe3” CyNepKOMIbIOTEPHBIX peii-
tuHToB. Ilo Bceil BeposaTHOCTH, B HErO yiKe BOHMIYT

HPC-cucreMbl Ha OCHOBE HOBEUIIMX MHOTOSIIEPHBIX
MPOIECCOPOB, BBIITYCK KOTOPBIX HAYaJCsS B KOHIE
2009 u navasie 2010 rozos.

[Toka sxe 3adukcupyeM BasKHbBIN BBIBOJ, KOTOPbBIH
MOKHO CJIeJIaTh YK€ CETO/[HsI, OCHOBBIBASICh HA MEPBBIX
marax KOMIAHUH, MPUMEPSIONINX TIOSIBUBIINECST MHO-
rOsi/IepHbIE TIPOIIECCOPBI B HOBBIX YCTPOUCTBAX CAMOTO
Pa3HOTO HA3HAUEHWS — OT TApPAJIJIeTbHBIX BbIUNCIEHIH
no cdepror obienus u gocyra. Ilo Beeit BuauMocTH, B
camoe GmKaiilee BpeMsl MbI CTAaHEM CBH/IETEJISIMU TIe-
peonpesesenusi 06aacTell NPUMEHEHHS BCETO CIEKT-
pa kommbioTepoB (IpejcraBieHHas jajiee IENovYKa
He MpeTeH/yeT Ha MOJHOTY), TOCTPOEHHBbIX Ha Oase
MHOTOSIZIEPHBIX TIPOIECCOPOB: CYTIEPKOMIIBIOTED — TIep-
COHAJIBHBIN CYTIEPKOMITBIOTEP — cepBep — “00JauHbIi”
KOMITbIOTEp — pa6oyasi CTaHIUs — TePCOHATbHBIN KOM-
npioTep — HOYTOYK — HETOYK — cMapTdOH.

Cocrosinue muposoro peinka HPC
H CEPBEPHOTO PbIHKA
[Ipu ananmse poinka HPC Mbl GyneM ONUPaThCS

Ha JJaHHbIE aMEPUKAHCKON aHAJIUTHYECKOH M KOHCAJ-
tunrosoil komnauun IDC (www.idc.com), koropast
3aHMMaercsl u3ydenumeM pbiHka HPC Kak cerMeHTa
cepBepHOro pbiHKa, HaunHagd ¢ 1999 roxa.
UYro6b! IpeJCTaBUTD JAOCTYIHBIE B OTKPBITON Teva-

TN JaHHble KoMnanuu IDC, nHOTAA SBISAIONINECS

procedure refinement

procedure refinement
*** HPC market size forecast for 2010+2012 after IDC’s
estimation procedure refinement

* HPC market size for 19992007 before IDC’s estimation
** HPC market size for 2007+2009 after IDC’s estimation

BecbMa (PparMeHTapHbIMU, B YAOOHOI [/ aHa-
ausa HarasagHoil dopme (cM. puc. 1+6), aBrOpy
MPUIIIOCH BOCTIOJTHUTD UX MYTEM PACYETOB C TIPH-
BJICUEHHMEM HAKOIJIEHHOTO 3a TIOCJeIHNE TO/bI HH-
opmanmonnoro maccusa o poiike HPC.

mnpa. USD -

Tpu rona nazax kommanust [DC ycoBepIieHcTBO-

£ IDC*

BaJla CBOIl MHCTPYMEHTapuil, TO3BOJISIONIHI GoJtee
TOYHO omnpeaessth nomo HPC-cermenta B o6IeM
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Puc. 1. O6sen punxa BIIB no oyenxam xomnanuu IDC:

** o6sem ponka ¢ 20072009 zz. nocae ymounenus memoouxu

npozno3 na 2010+2012 zz. nocie ymounenus memoouxu

fos]

“mmpore” cepBepHOTO pbiHKa. Kakas nMeHHO MeTo-
JIMKA MTPUMEHSIACH JIJII OI[EHOK WJIM MTPOTHO30B, HA
quarpammax (puc. 1,2, 4, 5) OTMEUEHO Pas/IMUHBIM
KOJINYECTBOM 3Be3fqouek. Kax Buamm, s “mepe-
xonnoro” 2007 roma, umeercst cpasy JBE OIEHKHU.
g 2008 u 2009 T0/10B, COOTBETCTBYIONINX KPH-
3UCHOMY TIEPHOY B 9KOHOMUKE, TIPUBEIEHBI TOIBKO
noseimme orenku IDC. YUto ke Kacaercs 5BOJIIO-
M OIIEHOK U TIPOTHO30B KOMITAHWH B TOT MEPHOI,
TO OHM TIOPOGHO paccMOTpeHbl B #5/2009.

ITo pesyabratam 2009 roga, o6beM pbIiHKa
HPC yveupummniacsi a0 8.637 mapa. moanapos
(puc. 1), uyro osHauaer cHukenue Ha 11.6%
B cpaBuenuu c¢ 2008 romom. B cBoio ouepesnp,
B 2008 romy oO6beM pbIHKA YMEHBITUJCS [0
9.771 mupa. mosmapoB — TO ecThb Ha 3% B cpaB-
wHedun ¢ 2007 rojgoM, Korza € IIOMOIIbIO HOBOI
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Server market size for 20032009
* HPC market size for 20032007 before IDC’s
estimation procedure refinement
** HPC market size for 20072009 after IDC’s
estimation procedure refinement
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Puc. 2. O6sem poinka cepsepos 6 20032009 ze.
* O6sem poinxa cucmem BIIB ¢ 2003+2007 2z2. do
ymounenus memoouxu IDC
** O6sem poinka cucmem BIIB ¢ 2007+2009 zz2. nocae
ymounenus memoouxu IDC

MeTOAWKM ObljJa c/esJaHa TepeoleHKka [0 IUdPLI
10.076 Mapa. monnapos.

B 2010 romy oskmmaercss poct o6beMa pPbIHKA Ha
5%, a B 20112012 romax — Ha 7%. Takum oGpasom,
aHasutuky kommanmu [DC cyuTaior, 4to yiKe K
2012 roay poinok HPC BepHeTcs K JTOKPU3HCHOMY
ypoBuio — 10.383 mapa. noanapos.

[lnHaMuKa cepBEPHOTO PBIHKA, CETMEHTOM KOTOPO-
ro aBiagetcst ppiHok HPC, nokazana uHa puc. 2. ITo #o-
BeiimuM ganubiM kommanuu [DC, B 2009 roay moast
HPC-cuctem BnepBbie MNpPEBBICHIA MATYI0 YaCTh
o0beMa cepBepHoro peinka u gocruria 20.03%. B
2008 roay mnoasst HPC-cucrem cocrapisiia 18.34% ot
o6bemMa cepBepHOro pbika, a B 2007 rogy — 18.28%.

O6beM cepBepHOrO PBbIHKA B TIEPUOJ KPHU3HCA CY-
mectBeHHO ymenbiuics: B 2009 roxy — mo 43.1 mapz.

Servers vendors’ quarterly revenue and server
markets quarterly size for 2007+2010
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2007 2008 2009 2010
Puc. 3. Keapmaavhvie 00X00b. nOCMAGUUKOS
cepeepos u Keapmaivivie 006eMbl PHIHKA CEPEepos
6 20072010 ze.

nosnapos (puc. 2), To ectb Ha 19.1% B cpaBHeHun c
53.3 mupa. B 2008 roay manm na 21.8% B cpaBHEHHH C
55.1 mapa. B 2007 rony. /lo aroro, B 2003+2007 ro-
Jax, HaOJIO[AJCS YCTONYUBLIN poct — ¢ 46.2 10
55.1 mupza. gosnapos (To ecth B nesom Ha 19.5%) npu
CpEeIHEroI0BOM Tipupocte 4.9%.

Cy/ist TI0 KBapTaJbHbIM MOKA3aTesIM, TTHK KPU3Nca
N4 cepBepHoro poinka npumiencd #a I, IT u ITI xB.
2009 roga (puc. 3). B sror nepuox o6beM ymas o
9.9, 9.8 u 10.4 mupa. monnapoB wim Ha 24.5%, 30.1%
n 17.3% B CpaBHEHWH C COOTBETCTBYIONIMMHU MOKa3are-
aamu 3a I, IT u IIT xB. 2008 roja.

Poct kBapTaJbHbIX 06HEMOB PBIHKA B CPaBHEHUN C
MOKA3aTeJIIMU TOJIOBOI JABHOCTU BIIEPBbIE MTPOSIBUJICS
B I kB. 2010 roga, KorJa BeIpyUYKa YBEJIUUYNJIACh HA 5%
B cpasuenun ¢ I kB. 2009 rona. OxHako /10 BOCCTAHOB-
JIEHUST JTOKPU3HMCHBIX TOKa3aTesell pbIHKa ele JaJie-
Ko — aBa roxa Hasaj, B I kB. 2008 rona, kBaprajibHas
BBIpyYKa coctaBJsaa 13.2 MJp/. A0JJIapOB.

Crpykrypa pemnka HPC

Crpykrypa pbrika HPC anaau3upyercst KOMITaHU-
eit IDC na 6ase cBoeil KaaccuUKAIIKI MO0 CTOUMOCTH
HPC-cucrem (B ckoGKax JlaHbl OPUI'MHAJIBHBIEC Ha3Ba-
HUS CerMEHTOB HA aHTJIMHCKOM S3bIKe):

e cyneproMIbioTepbl (supercomputers) nMeioT cTo-
umocTb csbiite 500 ToIC. A0JI.;

e cucreMbl JAJS  KPYNHBIX  TOAPa3/ieeHuit
(divisional) — ot 250 1o 500 TbIC. AOJI.;

e cucrembl jas oraenos (departmental) — or
100 mo 250 Thic. HOJLIL.;

e cucreMbl s pabounx rpymi (workgroup) — no
100 TbIC. HOJIII.

Hanmomuawum, urto IDC mpuuiioch MOAKOPPEKTH-
poBaTh KJaccUUKAIMIO B CBsI3U ¢ OGypPHBIM POC-
toM pbiHka HPC. Jlanuble, OCHOBaHHbIE Ha TIpe-
JIBIIYIIIEM BapuaHTe, MOXKHO HaWTH B MaTepuasax
kommanuun IDC 3a 1999-2005 rr. (IIpembraynuit

HPC market structure for 2005+2009
* before IDC’s estimation procedure refinement
** after IDC’s estimation procedure refinement
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HPC cuctems! HPC cuctems!
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HPC cuctembl  Cynepkomnbiotepbl  O6bem pbiHka
ANS KPYMHBIX
nogpasgeneHuin

Puc. 4. Cmpyxmypa poinka cucmem BIIB
6 20052009 ee.
* 0o ymounenus memoouxu xomnanuu IDC
** nocae ymounenus memoouxu komnanuu IDC
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BapHaHT KJacCuPUKAIHNU MOAPOGHO pPACCMATPUBAJICS
B #7/2008.)

B xpusucHbIil mepuon pocT HAGJIIONAJCS TOJBKO
IUIsL cerMeHTa supercomputers: ero o6beM B 2009 roxy
BoIpoc 10 3.4 mapg. (puc. 4), to ectb Ha 33.3% u
26.7%, ecnu cpaBuuBarh ¢ tokasaresasimu 2008 wu
2007 romoB coorBeTcTBEHHO. OOBEMbBI OCTAJBHBIX
Tpex cermentoB B 2009 romy ycoxsau B cpaBHe-
aum ¢ noxasaresamu 2008 u 2007 romos: cermMenTt
divisional — no 0.9 muapa. (ymenbmenue na 28.9% u
42.5% COOTBETCTBEHHO); cerMeHT departmental — 1o
2.6 mapa. (ymenbuienne na 28.9% u 23.4%); cerMent
workgroup — 1o 1.7 mapa. ponaapos (ymeHbineHue Ha
24.2% u 28.2%).

CroJib 3HAUUTETBHBIN MPUPOCT B CETMEHTE CyIep-
KOMITBIOTEPOB, OIPEIEISIONINX COCTOSTHUE TIePEIOBhIX
pybesxeit pasBUTHS WHOOPMAITMOHHBIX TEXHOJOTUH,
Mo BCell BUAMMOCTHU, YKAa3bIBAET HA OJHY U3 Ba’KHE-
MIUX TOYEK POCTA BEAYIIMX OSKOHOMHUK MHpPA, KyZa
ObLITY HATIPABJIEHBI GIO/KETHBIE BIMBAHUS B KPU3IC-
HBII TIEPUO/I.

OcHoBHbIe (pyHAHCOBBIE OKAa3aTe U
qunepoB peiika HPC

B Teuenue Bcero mepmuojga Hammx HAGJIOAEHUN 3a
poiikoM HPC (puc. 5), Kak CErMEHTOM CEPBEPHO-
ro peika (puc. 6), ero nugepamu sIBJAETCS TPOiiKa
aMEPUKAHCKUX KOMITaHWI-MUJIIUAPIEPOB:

B 2009 roay na mepBoe MecTo BbITIJIA KOPIOpa-
1ng International Business Machines (nance — IBM,
6up:keBoil unjaekc — IBM, www.itbm.com) ¢ TOXON0M
or HPC-cucrtem B pasmepe 2.532 MJPI. J0JIJIAPOB,
gto cocrasisier 29.3% o6bema Bcero poiaka HPC. B
2008 romy atu mokasaresu ObLau 2.59 Mapa. u 26.5%,
a B 2007 roxy — 3.315 muapa. u 32.9% COOTBETCTBEHHO.

Ha Bropoii mO3WIMK HAXOAUTCS KOMIIa-
nus Hewlett-Packard (nance — HP, npocbba He

nyTtarb ¢ ab6pesuarypoit HPC; OGup:KeBoOil MHIEKC —
HPQ, www.hp.com). Eé noxox or HPC cocTaBiger
2.473 wmupa. postapoB wiam 28.6% o6beMa pPbIHKA
HPC. B 2008 roxy HP 6bita sugepom poiaka HPC
¢ nokasareneM 3.563 mapa. (36.5%), a B 2007 romy
IBM w HP mnu “no3aps B Hozapio” — 3.315 mupi.
Josaapos u 32.9%.

B ycaoBugx octpoit KoHKypeHIun Komnanusg [BM
onepesxkaer HP na poiike cepsepos (cM. puc. 6), oa-
HaKo B cermente HPC-cucreM CcepBEpPHOrO pbIHKA
(puc. 5) crabunpnoro quaepa B 20072009 rogax ne
OBLIIO.

Tpoiiky ymzepoB Ha pbiHke HPC 3aMbIKaeT KOMIa-
nust Dell (6upsxesoit mnpexc — DELL, www.dell.com) ¢
HPC-poxomom 1.1 mupa. gosnapos mian 12.4% o6be-
Ma pbiaka. B 2008 romy atm mudpel 6bliu 60Jb-
me — 1.554 mupa. u 15.9%, a B 2007 roxy emme 60Jib-
me — 1.794 mupa. u 17.8%. Ceitvac Dell nepexnBa-
eT He Jyullle BpeMeHa. B Xome pecTpykTypusau
B KauecTBe OJHOW W3 M[eil paccMaTpUBAETCs] BapUAHT
yxo/ia ¢ OUPXKU U Tepexoi B Paspsi YaCTHBIX KOM-
naHuil, ujaer Mouck Hambosee TPUOBLIBHBIX HAIMpPaB-
JIHUW TPUJIOKEHUS TMOTeHnuama. YTo K, BpeMs To-
Ka’KeT, CMEHWTCS JIU YCbIXaHue [0JM KOMIIAHUU Ha
peiike HPC poctom...

B coorBercTBuu ¢ kputepusiMu npoexta “Koposau u
KamycTa”, TIepeuncaeHHast TPOUIla BIIOJTHE MOKET ObITh
HasBaHa “xoposamu” poraika HPC. TomoBoii noxop
Ka’KJI0T0 M3 KOPOJIe MPeBbIIaeT MUJINAP/ A0ITaPOB
CIIIA, a B 2009 rogy atu KOMIaHWM B CyMMe 3apa-
6oramm 6.105 mMupa. mosmapos, 4o cocraBusio 70.7%
o6bema poinka HPC. Tem He Menee, 3a BpeMsi MU-
poBoro (bUHAHCOBOTO KPHU3UCA JOJSI TPOUKHU JINJEPOB
cokparuach: B jokpusnucaoM 2007 roay nx 3apabGoTok
coctaBust 8.424 Mup/. mosiapoB win 83.6% pbiHKa.

Ha uerBeproil mo3unuum HaXOAUTCS KOMIAHUS
Sun Microsystems, Inc., xoTopasi TOSIBJsIeTCSI B Ha-

meM peiitunre nocaemxuuii pa3. Ilocne mpomos-

HPC market vendors’ revenue for 20052009
* before IDC’s estimation procedure refinement
** after IDC’s estimation procedure refinement

SKMTEJBHDBIX — HUCCJACOBAHUN  aHTMMOHOIOJIbHBIX
cayx6 CIIA n EBpocoiosa, eé cynbba, HaKOHEII,
pemnyach. Tenepb TPOMKOE MMSI OIHOTO M3 ITIHO-
HEPOB U MHHOBATOPOB pPbIHKA MH(MOPMAIIMOHHBIX

mnpa. USD —
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untenbHo kKak Openz xommanunu Oracle (6Gupsxe-

T Boil muaekc — ORCL, www.oracle.com). O 3a-

Bepiiennu moriomenuss Oracle o6bsgBUIa B TOT
caMblil JeHb, Korga (PUHAHCOBbIE AHAJIUTUKH
OXUJaau  TYOJIUKAINU  Pe3yJbTaTOB JesTesb-
Hoctu Sun Microsystems 3a TOCJeTHUN KBapTaJl
2009 roga (cm. puc. 3).

B 2009 rony, korma BbIpyuKa KOMITAHWWM Sun
eKeMeCsTYHO CHUYKAJIACh B YCJIOBUSIX HEOTIpe/esIeH-
HocTH! eé Gymyiiero, goxo/ ot npogaxku HPC-cuc-
TeM nofi 6penyioM Sun coctaBus 350 MJH. p0J1a-
poB miu 4.1% oGbema poraka. B 2008 u 2007 ro-
Jlax 3apaboOTOK KOMIAHWK B 3T0i cpepe GbLI mpaK-

CAD/CAM/CAE Observer no gauabim 1DC

DNpyrve Cray Sun Dell HP

* 0o ymounenuss memoouxu komnanuu IDC
** nocae ymounenus memoouxu xomnanuu 1DC

IBM  O6bem pbiHka

Puc. 5. /loxodvl nocmasuuxos cucmem BIIB ¢ 2005+2009 ze.

TUYECKU OJIMHAKOBBIM — 467 1 464 mun., nan 4.8%
u 4.6% o6beMa phIHKA COOTBETCTBEHHO.

CeroqHst, TO TIPOIIECTBUH YysKe OoJjiee ToJy-
roga, BCE eIé OCTaeTcsl HESICHBIM, KaKyio Io-
JUTUKY OyfeT TpoBOIUTH PyKoBoacTBO Oracle,

oo
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MTpeBpaTUBIIEHCS 13 COPTBEPHON KOMITAHUH B COPT-
BEPHO-Xap/BEPHYIO, MO OTHOIIEHWIO K HACJeIUI0

Server vendors’ revenue and server market size
for 20072009

Sun Microsystems B o6nactu HPC-cucrem (B ToM |55

qucJie, 1 OTHOCAIINXCA K CEIMEHTY CYIIEPKOMIIDbIO- |54

mnpa. USD —

tepos). IloxuseM — yBuanM... OJHAKO MOYTH IO/ i

3 2007

BBIHYJK/ICHHOI'O TOITaHUA Ha MECTE MOXKET 10pOro

32008
3 2009

06O0ITHCh TOMY HAIIPABJIEHUIO, TMOCKOJIbBKY, CY/Is |40

110 BCEMY, 3aKa34UMKHN 60JIbIIIE CMOTPAT B CTOPOHY |35

KOHKYPEHTOB, Cp€/i KOTOPbIX HE TOJIbKO YK€ yIIO-

MSAHYTas TPOMIIA, HO U komnanus Cray, yske mpak-

tuvyeckn Hactyrmmiasg B 2009 roxy Ha natku Sun
0 BeJIMYHHE 0X0/a OT Tpopaxku HPC-cucreM.

Booéme, MHOT'O€ KayKETCA CTpaHHbIM B IIPOIEC-

ce MHTEerparuy KpyImHOW KOMITAHuu Sun, MMerorei

6oraryio WCTOPDUIO W MUJIIMAPIHBIH TOI0BOI 060-
pot, ¢ Oracle. B xayectBe mpumepa OTMETUM, YTO, | 5
Ha Hall B3WISAJ, PYKOBoACTBO Kommauuu Oracle

il

CAD/CAM/CAE Observer nio gannbim 1DC

BIIOJTHE MOTJIO GBI COXPAHUTD JIOCTYI K web-pecypcy
Sun Microsystems, KOTOPbIII UMeET, KAK MUHUMYM,
KYJIBTYPHYIO TIEHHOCTD U COZIEPSKUT BasKHBIE JTAHHBIE
0 BeXaxX Pa3BUTHUsT MHQPOPMAIOHHBIX TEXHOJOTHIA.

Opyrue
BeHAO0pbI

Puc. 6. /loxo0b. nocmasuwkoe cepeepos u 06semvl polKd

Fujitsu HP IBM

cepsepos 6 20072009 z.

Obbem
pbIHKa

Ha marom MecTe HaXoZWTCs KOMIAHUS
Cray (6upsxesoii ungexc — CRAY, www.cray.com),
kotopast Bropoii B mupe (nocae IBM) mpeogosena
nemacghzioncosuwiii py6ex 6picrpoeiictBusi. Ceityac cy-
nepkomibiorep Cray mofi Ha3BaHWeM Jaguar SBISIETCS
JaujiepoM MupoBoro pelitunra Top500.

B 2009 romy xommanusi Cray, cnenuaan3upyio-
masicsa Ha toctaBkax HPC-cucteM u  o6Jagaonias
6pEeH/IOM, KOTOPBIH CUMBOJIM3UPYET BCE CYEPKOMITBIO-
TepHOe HallpaBjeHue, 3apaboTana Ha 9TOM 342 MJIH.
JIOJITTAPOB U HAPACTHJIA CBOIO JIOJIIO HA PBIHKE IOYTH
10 4%. TIoxoske, 4TO B TIEPUOL MUPOBOTO (DUHAHCOBOTO
KpHU3UCa y Hee OTKPBLIOCH BTOPOE JbIXaHWEe: KOMITAHUS
cTaja eJNHCTBEHHBIM WTPOKOM Ha pbiHke HPC, xoro-
PBIIl TIPOJIEMOHCTPUPOBAJ HE MPOCTO POCT, & CTPEMHU-
TEJBHBIN POCT I0X0/Ia — MOoUTH B 2.6 pasa B CpaBHEHUU
¢ 2007 romom (torga sapaGotok Cray cocTaB/IsLI BCETO
133 MJIH. J0IapoB, a A0/ Ha pbinke — 1.3%).

W3 puc. 5 Bugno, yto Ha peiike HPC “mpucyrcr-
Byer” ellle U YCJOBHBIN MUJITHAPAEP IO Ha3BAHWUEM

“apyrue”. K apyrum B JaHHOM cJjiyyae OTHOCSITCS Ta-
kue kommanuu, kak SGI, NEC, Hitach, Fujitsu w ip.
Cymmapubrii goxon “apyrux” cocrasus 1.840 mupg.

nosutapoB uin 21.3% o6bema poinka HPC.

Uro Kkacaercsi CepBEpPHOrO PBIHKA, TO HA TPYIILY
“nmpyrux” mpuxonutcsa 4.813 MupA. M0TapoB WU
11.2% ob6mero oO6bema, omexmBacmoro B 2009 romy

nudpoit 43.117 mapa. posr. (puc. 6).

3aBepiiiasi 3TOT pas/ies HaIero 0630pa, OTMETHM,
yro B 2009 roxy noxojanl Ha poiike HPC a4 ero Jm-
nepoB, komranuit IBM n HP, coctaBujii MU3epHYIO
pommo (2.64% u 2.12%) MX COBOKYIHOIO IOJJ0BOTO JI0-
xoma, pasHoro 95.8 mapa. u 116.9 Mmapa. mpoJapos
coorsercTBenHo (puc. 7, cnesa). Poinoynas KanuTain-
3anus aTux Komnanuii Ha 31 gexa6pst 2009 rozna Golra
BbIIIlE, YeM ro/oBoil goxox — 172 muapa. w 121.8 muapg.

posnapos (puc. 7, cpaBa) COOTBETCTBEHHO.
Kommnanus  Oracle,

KoTOpast Tenepb OymeT TIpH-
CyTCTBOBaTh B 0630pax BMecTo Sun Microsystems, 1O

Annual revenue (left) and market value or)cc;pitalization (right)
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Quarterly revenue for HP, IBM, Dell
and Sun (Oracle) for 20062010
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2010

KalUTaIN3aIul MOKET COPEBHOBATHCSI CO CBOMMU HOBBIMHU
KOHKypeHTaMi Ha paBHbIX. 1o cocrosinuio na 30 anpeist
2010 roza Benmunna Kanuraausanuu IBM, HP u Oracle
coctaBuia cootBerctBeHHO 165.1 Mupm., 122.9 mupa. u
129.8 mupa. posnapos (puc. 7, crpasa). Uro ke Kacaet-
cs roposoro (puc. 7, ciesa) coBokymHoro aoxofa Oracle,
paBHO Kak 1 KBapTajbHoro (puc. 8), To 3mech 5Ta KOM-
MaHusl, KaK W TOmIoleHHast eio Sun Microsystems, 1o-
BUIUMOMY, GyZIeT 3aHMMAarh YeTBEpPTYIO Mosuiuio. B or-
HOTIeHWH /10X0/1a Ha pbiike HPC cylecTByeT OmacHOCTb
YCTYTIUTD 4-€ MecTo Kommanuu Cray.

MupoBoO#i peHTHHT CyNepKOMIIBIOTEPOB —
Top500

B wuione 2010 roga 6u11 0ony6IMKOBaH yiKe 35-i Criu-
COK MHPOBOrO peliTuHra cymnepkomiibiorepos Top500
(www.top500.0rg). HanloMHuM, 4TO PEHTHHT, CyIecT-
Bytommit ¢ wioust 1993 roma, cocraBisgercs ABaxK/bl B
ron — B HWioHe W HOsi6pe. Ha TpencTaBiieHHBIX HUKe
JIarpaMMax — COMOCTABJISIIOTCS  JaHHbIE MOCJTEIHUX
nartu cruckos (¢ 31-ro 1o 35-i1), To ecTh 3a JBa roza.

B mepBoit yactu mpeabIAyIero 063opa paccMoTpeHue
OIPAHUYHJIOCH Pe3yJIbTaTaMu 33-TO CITHCKA.

[To Tpagwmuu HATOMHUM, YTO, COMOCTABJISS MO3M-
nuu peiitunra Top>00 u pesyabrarbl anaausa HPC-
pPBIHKA W CEPBEPHOTO PbIHKA, HEO6XOAMMO MOMHUTD
PO TIOBTOPHBII CYeT: B OTJIMYME OT (PUHAHCOBOTO
aHaJM3a pbIHKA, KOTJa JaHHbIe 6epyTcst 32 OTAETHHO
B34Tblil T/, B HOBelmuil cnucok Top>00 BXoAAT cy-
nepBbruncanTesnu, mocrpoerrnvie B 2005+2010 romax.

Wrak, ormetuM HeKkoTOpbie PaKTbhl, 3aDUKCUPOBAH-
Hble B 35-M CITHCKE.

v/ TlepBoe MecTo cOXpaHiLI cynepKoMmbiotep Jaguar
¢ peasbHbIM 6bicTposeiictBrueM 1.739 PFLOPS. Takum
o6bpasom, 6penn Cray, KOTOPBII [/ MHOTMX UCTOPH-
YeCKU acCOLMUPYETCs C MOHSATUEM “‘CyNepKOMITbIoTep”,
MPOJIOJIKAET BO3IJIABJISATH PEUTHHT.

v Brepsbie 3a BCIO HCTOPHIO PeiiTHHTA Ha 2-10 TI031-
IUIO TIOAHsANCS KuTailckuii cynepkomibiorep Nebulae.
[Tocrpoennast na mporeccopax Intel X5650 u NVIDIA
Tesla C2050 cuctema TOKa3ajga OBICTPOAEHCTBHIE
1.271 PFLOPS na rectax LINPACK. Ilukosoe (pac-
yeTHoe) ObicTpojeiicTBue cocrasisier 2.98 PFLOPS.
Kwuraii cran BTOopoii cTpaHOii, KOMIOBIOTEPHI KOTO-
poii peooiesn nemagaoncosuiii Gapvep.

CambIit MOITHBI POCCUUCKUI CYTIEPBBIYHMCITH-
teqb “JIoMOHOCOB” ¢ peasibHBIM ObICTPOJIEHCTBUEM
350.1 TFLOPS u nuwKoBOil TPOM3BOIUTEIBHOCTHIO
414.4 TFLOPS 1mpojo/KaeT 3aHUMATh JOCTATOYHO
BBICOKYTO TIO3UIINIO B PEHTHHTE, XOTS M MEePEMECTHIICS
Ha CTymneHbKy BHU3 — ¢ 12-T0 Ha 13-e MecToO.

CyMMapHOe — OBICTPOJIEHCTBIE  BCEX — ISATH-
COT CYNEepPKOMITBIOTEPOB M3 35-TO CIIMCKA JOCTHIJIO
32.419 PFLOPS, uto na 16% GoJblie, 4eM I0JT0/a,
n Ha 43.4% Goubliie, ueM Toj| Hasa/l.

Beaymue npoussoaureiu
cynépkomnbiotepoB u3 Top500

ITo KOJWYECTBY YCTAHOBJEHHBIX CYTEPKOMIIBIO-
TEPOB JIMJEPOM HOBeiIero 35-r0  CIHMCKa Craja
kopriopariusgs IBM co 198 cucremamu; y KOMHaHWHU
HP — 185 cucrem (puc. 9, caesa). [lo 5Toro MomeHTta

250

Amount (left) and total performance (right) of supercomputers,
listed in Top500 (2008+2010, 315=35" lists), from HP, IBM, Cray, SGI and Sun
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nosnropa roga (cnmcku Ha HosAGpb 2008 r., MIOHD M
HOst6pb 2009 1.) smauposasa Komnauusi HP, moctpo-
umas 209, 212 u 210 cucrem u3 ngarucor, a y IBM
nokasatesin Obln Xyske: 186, 188 u 185 cucrem coor-
BETCTBEHHO.

Kommanuu Cray, SGI n Sun x wionio 2010 roga
MHCTAJJINPOBAIN Ha TOPSAIOK MeHblIe cucreM — 21,
17 m 12 coorBerctBenno. Ilonrona nHasam, B HOsOpe
2009 1., mudpor 6b1u caenyiomumu: 19, 19 n 11 cuc-
TEM.

[To cymmapHOMY GBICTPOENCTBUIO BCEX YCTAHOB-
JIEHHBIX cucteM OGeccriopHbIM JujepoM Top500 sB-
ngercsa kopnopauus IBM (puc. 9, cupasa). [lia
Tpex nocaeanux crnuckos (monp n Hoa6ps 2009 r.,
uionpb 2010 T.) 5TOT BaskHeHIIUIl IOKasaTenb MMeJ
sHavenud 8.9, 9.7 u 10.9 PFLOPS cooTBeTCTBEHHO.
Cymnepkomnbiotepsl HP o6ecriednBaim cyMMapHOe
o6bicTposeiicTBue 5.7, 6.4 u 6.6 PFLOPS coorserc-
TBEHHO.

Tperbe MecTo 3/eCb NPUHAMJIEKUT KOMIIAHUT
Cray — 3.1, 4.5 n 4.8 PFLOPS coorBercTBeHHO. 3a
JIBa TO/Ia B 9TOM OTHOIIEHUU cyrepMainnibl Cray 1mo-
KasaJiu BrieyaTagonmii ckayok: B none 2008 roga onn
YCTyHaAJIU 10 CyMMapHOW TTPOU3BOJAUTEIBHOCTH CYTIEp-
KoMmIbioTepamM IBM B 7.3 pasa, a B utone 2010 roma —
Becero Jmmb B 2.3 pasa (ipu 9TOM, Kak rOBOPHUTCS,
MOYYBCTBYIITE PA3HUIy B KOJMYECTBE HWHCTAJJIMPO-
BanHbIX cucreM ot IBM u Cray!).

Oo6aactu npumenenusi cucrem BITB

Hawub6osbiee KomMuecTBO CyTEPKOMIBIOTEPOB pa-
60TaeT B MPOMBINJIEHHOCTH. JIugepamu 35-ro crmcka
3nech gapagiorea HP n IBM ¢ 167 n 128 cucremamu.
[Monrona wasax B 34-m crnucke y HP u IBM 6bLi0
192 u 114 cucrem (puc. 10, caesa). Ilo cymMmmapHOMY
6bICTPO/IENCTBUIO cucTeMbl ¢ 6pengoM HP 3mech tpe-
BocxoaaT cucrembl or IBM (puc. 10, cipasa) — 5.5 n
4.1 PFLOPS cooTBeTCTBEHHO, II0JITO/Ia Ha3a/l 3TU II0-
kazaresu 6ol 5.6 u 3.1 PFLOPS.

JlumepoM B 06JIaCTH  HAYYHBIX HUCCJEIOBAHMIA
apasiercss “Tomy6oit rurant” — ero 35 cucteM obec-
MeYnBaIOT cymMMapHoe ObicTpoeiictBue 5.2 PFLOPS.

[leBaTb KoMmbIOTEpOB KoMmnanuu Cray, 3aHuMalonIeil
2-e MecTo, maioT Ha-ropa 2.9 PFLOPS.

B cdepe o6pazoBanust 1MepBEHCTBO MPIHAIIEKUT
Cray. eé¢ 9 cucrem oGecneunBaior 1.3 PFLOPS, a
18 cucrem ot IBM 31ech ipourpoiBaior — 1.1 PFLOPS.

PeruounaJbusiii cpes peiirunra Top500

Hauwnas c atoro o63opa, Mbl BBOJUM KOPPEKITUIO
B peruoHaJbHbIN Tabenab o panrax. Temepb oH 6y-
net Braouath CIHIA, EBpocoios, Kurait, dnonuio n
Poccuio. 1o Bceit BuamMocTH, u3 4eTbipex Hanbosee
6BICTPO Pa3BUBAIONINXCS CTPAH MHUDPA, O6beIUHEH-
ubix a66pesuarypoit BRIC (Brazil, Russia, India,
China), spKo BbIpakeHHbIe aMOUIINK HAa BXOK/EHHE
B suaupyionryio rpynny Top10 cynepkoMIbIOTEpHO-
ro peiitunra Top500 coxpanuiau ToabKO Kuraii u
Poccus.

Pesynbrater 10 pernonam mpuBeienbl Ha puc. 11, 12.

v  CIIIA

Yke KOTOPBIH TOM MBI OTMEYaeM TPOYHOCTD
UCTOPUYECKU CJOKUBIIUXCS JUIAUPYIONUX TIO3U-
nuit CIITA wa porike HPC. [lo manHbIM Ha WIOHD
2010 roma, B CIHIA pasmemaercs 56.4% cucrem,
HabpaBmux “npoxogaroit” Gaan B Top500 (282 cy-
NepKOMIbIoTepa). AHaJoruuHbie HHPPbl TOAMYHON
JaBHoctu craeayionine — 58.2% wuan 291 cucrema.

CymmapHoe ObicTpojieiicTBue 282 cucrteMm, WHC-
rtasnrupoBanabix B CIITA wa wionb 2010 roma, mo0-
cturso 17.96 PFLOPS (55.4% ot o61iero 3anauenmus
g Top500). lon masanm aToT mapaMeTp COCTaBJAN
13.721 PFLOPS (60.7% oT 06111eTo 3HAYEHUS).

v EBpocoio3

B crpamax EBpocoioza ceifuac  HaXomsTCS
126 cucrem (25.2%), nabpaBmux “IpoxogHoi” Gan
B Top500. HUudpsl rognynoii gasHoctu — 136 cucrem
(27.2%).

Cymmapnoe OGpicTpojeiictBue atux 126 cucrem,
nucramamupoBanubix B EC, mocturno 7.215 PFLOPS
(22.3% or o6mero suavenuss aas Top500). Tox Ha-
3an, B mione 2009 roma, aTOT MapamMeTp COCTABJSLI
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5.604 PFLOPS (24.8% ot o6riero sHadeHus s
Top500).

Takum o6pasom, 1o cutyanuu Ha nionb 2010 roxa,
Ha teppuropuu EC gefictByer B 2.24 pasa MeHbIIe
cynepkommbiorepos, uem B CIIA, a cymmapHoe
ObICTPO/EIiCTBHE €BPONMECKOro mapka ycTymaer
amepukanckomy B 2.49 paza. Hajmo ormerutn, uto
roji Ha3aj cuTyamus Oblia aHAJOTUYHONH — B HIOHE
2009 roma 1udpbl ObLIN MOYTH TaKuMu Ke: 2.14 u
2.45 pasa.

Tpu niepBbix Mecta B EC ctabuibHo 3anumaior Be-
qukoGpuranus (38 cucrem), @pannus (29 cucrem) u
Tepmanus (24 cucrembr). Ha 110/110 9THX cTpaH MPUXO-
autest 72.2% cyneproMibioTepoB u3 Tops00 na teppu-
topun EC u 80.3% ux cyMMapHOTO ObICTPOJIEHCTBUSI.
Ton maszan packman O6bin 6;mu3kuM: BenmukoGpuranus
(44 cucremsr), Tepmanust (29 cucrem), Dpanius
(23 cucrembr), uto obecreunsaso Tpouue 70.6% ot
KOJIMYEeCTBA KOMITBIOTEPOB U 77.9% OT cyMMapHOro eB-
POTIENCKOr0 OBICTPOIEHCTBIS.

v' Kuraii
[To ganupM 35-ro crmcka, Kuraii ceituac pacroJia-
raer 24 cucteMaMu, HaOpPaBIIUMHU TIPOXOIHON 6AJI B

Top500 (4.8% ot o6utero uncia). Tox Hazan, B WiOHe
2009 roxa, ero mosag Oblia HEMHOro Menbine — 4.2%
(21 cucrema).

CymMmapnoe 6bICTpo/ielicTBre 24-X KUTAWCKUX CUC-
teM gocturio 2.993 PFLOPS (9.2% ot o6iero 3Ha-
uenus aas Top500).

3a roa cymmapHoe ObICTpOJeiicTBHE BBIPOCJO B
3.8 paza: B mione 2009 roga aTtoT mMoKasareab CO-
CTaB)JIH]I 0.788 PFLOPS (3.5% ot o6uiero 3Haye-
HUS).

v dnouus

B wmione 2010 roga 18 paboraiomux Ha TeppuUTO-
pun Anonun cucrem us Top>00 npoaeMOHCTPUPOBAJIN
YETBEPTYIO TI0 BEJTMUYMHE CYyMMapHYIO MTPOU3BOIUTEb-
Hocth: 1.253 PFLOPS (umm 3.9% ot o6mieit). Takum
o6pa3oM, cyMMapHast TPOU3BOIUTETHHOCTD SITTOHCKOTO
mapKa CyINepKOMITbIOTEPOB BIIEPBbIE IPEOIOJENa ne-
magaoncoewiti pybex.

lon mazan B Crpare BOCXOASAIIEro coJsinia (pyHK-
nuonupoBasan 15 cucrem u3 crucka Top500. Torma
OHM 00ECTIEYNBAJIM TPETHIO TIO BEJTUYNHE CYMMapHYIO
poussoguresbioctb — 873 TFLOPS (umun 3.86% ot

o61eit).
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Puc. 11. Konuuecmeo (caesa) u cymmaproe 6vicmpooeiicmeue (cnpasa) exmouennvix 6 Top500 (cnucku 31+35,
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v Poccus

B 35-m cmucke peiitunra Top500 Poccusi mpen-
crasyena 11-10 cucremamu (2.2% oT 0O6IIETO 4YMCJIA),
Kotopbie 3ausan 13-e, 46-e, S4-e, 121-e, 183-e, 257-¢,
355-¢, 377-¢e, 394-¢e, 430-e u 472-e mecta. CymmapHoe
ux Gpicrpogeiicteue cocrapasier 815 TFLOPS (2.5%
OT 061IEeTO).

Ton masaz, B nione 2009 rona, Poccus 6biia nipes-
cTaBieHa maTblo cucteMamu (1% orT o6lero umncia),
KOTOpble 3aHuUManu 35-e, d4-e, 82-e, 223-e u 246-¢
Mmecrta. CymmapHoe uX ObICTPOJECTBAE PaBHSIOCH
262 TFLOPS (1.16% or o6iiero).

ITo cocroguuio Ha uions 2010 roxa, poccuiickmii
mugep BIIB, cynepkommbiotep ‘“JlomonocoB”, 3a-
HuMaet 13-e MecTo u ycTynaer no ObICTPOAEHCTBHIO
CaMOMY MOIIHOMY KOMNbIOTEPY MHUpa Jaguar B nsith
pas.

lon Hazaj aydmmii poccuiicKnii CynepKoMITbIOTep,
MMOCTPOEHHBIN [IJIsT POCCUIICKOTO MOCTABIMKA YCJIYT B
cepe nHOOPMAIMOHHBIX TEXHOJIOTHH, 3aHUMAJ 35-€
MECTO M YCTYIAJ TI0 OBICTPOAEHCTBUIO CAMOMY MOIITHO-
My KoMmIibiotepy mMupa Roadrunner B 11.66 pa3sa.

Poccuiickuii peidTHHr
cynepkomnbioTepoB — Tond0

Bypnoe passutnme poccuiickoro pbiaka  BIIB,
o BCel BUAUMOCTH, TpoposkaeTcs. llpaktuuecku
€JIMHCTBEHHDBIM TTOKa3aTesieM, TO3BOJISIIONINM CYIUTh
O poCTe PBIHKA, OCTAeTCs CyMMapHasi IPOU3BOJIU-
TEJTBbHOCTDH CYTIEPKOMITBIOTEPOB, BKJIOYEHHBIX B Tord(
(www.supercomputers.ru), KoTOpbIiA  NMyOJIUKYeTCS
nBak/bl B Tof. Mudopmarus ke o GUHAHCOBBIX TO-
KasareJadX KOMITAHWH, BBIMOJHAONNX 3aKa3bl B 9TOM
cdepe (punancHMpoBaHHE KOTOPHIX OCYIIECTBJSETCS
NPEUMYLIECTBEHHO M3 TOCOIOKETa), ABJISIETCS KpaiiHe
dparMeHTapHOil 1 TIOKa He TI03BOJISIET /1aBaTh OIEHKH
¢ HeoOXOAMMON JIJId aHaJIN3a TOYHOCTHIO.

Basxueiiimum cobbitueM anas 12-ro crmmcka TorS0,
orny6smkoBannoro B Mapte 2010 roma, cras BBOA B
JieiictBue cyrepkomibiotepa “JIoMOHOCOB” ¢ OBICTPO-
neiicteuem 350.1 TFLOPS. Ilepsoe coobuienne 06

Implementation segments of supercomputers,
listed in Top50 (2008+2010, 812" [ists)

wr. —

32

Py} — I3 8-i cnncok, mapT 2008 L ] .
3 9-# cnivcok, ceHTs6pb 2008
Py E— 3 10-# cnncok, mapt 2009 |
[ 11-i cnucok, ceHTs6pb 2009

P _E3 12-Acnmucok, mapr2010 ]

>

)

0 [l

Opyrue DuHaHCb! MpomblwneHHocTs  WccnenosaHus Hayka
W CTpaxoBaHue v obpasoBaHue

Puc. 13. Obaacmu npumenenus: cynepkomnsomepos,
sxmouennvix ¢ Tond>0 (cnucku 8+12, 2008+2010 22.)

CAD/CAM/CAE Observer 110 JaHHBIM HOPTAa WWW. SUpercomputers.ru

aTOIl cucremMe nemagh10nco80z0 KJacca TMOSBUIOCH
MOYTH Ha MOJITOJA PAHbIIE — B 34-M CITIICKE MIPOBOTO
peiitunra Top500 B Hosi6pe 2009 Tona.

DTO JOCTHIKEHHE CHITPAJIO He TMOCJEIHIOI POJb B
TOM, UTO 3a npouregmuii rog — ¢ mapra 2009 r. (10-i
crimcok) no maprt 2010 r. (12-ii cnmcok) — cymmap-
Hasg TPOU3BOAMTETBHOCTb CHUCTEM, BKJIOUEHHBIX B
poccutickuii peiitunr Tond0, Bbipocaa B 2.32 pasa: ¢
382.58 no 888.12 TFLOPS.

[To cocrognmuio Ha Mapt 2010 roma, B poccuiickoii
Hayke u o6pa3oBaHuu npumensiioch 28 cucrem BIIB
(i 56% o6miero konmdectBa). B mMapre u ceHtsiGpe
2009 roga ux 6b110 coorBercrienno 30 u 31 (puc. 13).

Uuceso cynmepKOMITbIOTEPOB ISl HCCJIEIOBAHUIT B
mapre 2010 roga — 10 (umu 20% ot o6uero). B mapre
u centsiope 2009 roma ux 6p1710 coorBercTBeHHO 10 1 9.

Cerment pa6oTaOIUX B MPOMBIIIIEHHOCTH CY-
nepKoMIbioTepoB 3a niepuox ¢ mapra 2009 r. mo
Mapt 2010 1. ymenpmmiaca Ha eaunuiy (puc. 13)
u Tenepb cocrout u3 5 cucreM (mam 10% or obme-
ro umcsia). 37ech TO-NMPEKHEMY JHAUPYET KJacTep,

Amount (left) and total per]ormance (right) of supercomputers, £

listed in Top50 (2008+2010, 8"+12" lists), from international and Russian leading vendors 3
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Puc. 14. Konuuecmso (caesa) u cymmaproe 6vicmpooeticmeue (cnpasa) cynepromMnviomepos, KIOUCHHbIX — 5

6 Ton50 (cnucku 8+12, 20082010 z2.), om 6edyuux MUPOSHIX U POCCUTICKUX NPOU3B00Umeel S

CAD/CAM/CAE Observer #5 (57) / 2010



nucragamupoBanubiii B 2008 rony B HITO “Carypn”:
obicTponeiictere 10.6 TFLOPS 1mo3BoI0 31O Cuc-
Teme 3aHATh 16-¢ mecro (B Mapre 2009 roma — 11-e
MecTo).

Jlugupyiomasi mo KOJTMYECTBY WHCTAJITHPOBAHHBIX
cucrem, pomegmux B Ton50 (puc. 14, camesa), poc-
cuiickass xommnauusi T-Ilriamgopmvr 3ansna nepByio
MO3UIMIO W T0 UX CYMMapHOH TPOU3BOAUTETHHOCTH
(14 cucrem, 397 TFLOPS), onepegus HP, IBM u
CKU® (puc. 14, cnpasa).

IlepcnexkTuBbl poccuiickoro poinka BIIB

Poccuiickuii pernok BIIB umeer mocrarouHo xopo-
IIMe TepCIeKTHBBI JaJbHEHIIero pasBuTusi, 0COGEHHO
B YCJIOBHUSX IOCYIapCTBEHHON TOAAEPIKKI MHHOBAIIMH
BOOOIIE U CYTIEPKOMITBIOTEPHOTO HAIIPABJICHUS B YacCT-
Hoctu. HekoTopble HamnpaBjeHHS POCTa BUHDBI yoKe
CEero/IHS:

e CYINEepKOMIIbIOTepHbIH Xoaauur T-Ilramgopmovl
(aBJsonuiicst, B COOTBETCTBUM ¢ HOBEHIIUM PeTHH-
rom Ton50, 6e3ycJIOBHBIM JTHIEPOM POCCUICKOTO PBIH-
ka BIIB) npossiser BronHe o60CHOBaHHbIE aMOUIIMI
CTaThb KOMITaHUeH MesKayHapoaHoro ypoBusa. O6 aToM
TOBOPHUT, B YAaCTHOCTH, HeJlaBHEE OTKPbITHE eBPOIelic-
koro oduca B Iannosepe (Fepmanus);

e xommauuu T-Ilnamgpopmer u “PCK CKUD”
yiKe CIIOCOOHDBI MOCTPOUTH CYNEPKOMIBIOTEp € IeTa-
droricoBbIM GBICTPO/IEHiCTBIIEM HAa 6a3e COOCTBEHHBIX
pazpabortok. lMmeioTcs m HapaGOTKU [JIST CO3JaHUS

B TIEPCIIEKTHBE CYIIEPKOMITBIOTEPOB 3K3AGh.10NC0B020
YPOBHS.

e xomnanusi “PCK CKU®” mnocrpounsa OMbIT-
HbIil o6paserr cynepromibiotepa “CKUMd-ABpopa”
€ JKMJIKOCTHBIM OXJIAJK/IEHUEM BBIUYHUCJIUTEIbHBIX MO-
Jysieil, 4To ABJMETCS NHMOHEPCKUM JOCTHUKEHUEM He
TOJIBKO [IJIS1 POCCUICKOTO, HO U JJIS MUPOBOTO PbIHKA
HPC-cucrewm;

e B OuinKaiiliiee BpeMsl OXKuJaeTcsl 0ODsIBIEHUE
TeH/Jepa Ha IOCTPONKY BTOPOH ouepean CYIepBbl-
yucutesas “JIoMoHOCOB” ¢ 1€JIbI0 YBEJIWYEHUS €ro
6BICTPOIENICTBHST KAK MUHUMYM JI0 TIeTaJIONCOBOTO
YPOBHH;

e xomnanus T-Ilnamgopmovl coBmecTHO ¢ Poccmii-
CKOH TOCY/ITapCTBEHHOH KOPIIOpaIueil HaHOTEXHOJIOT I
“POCHAHO” paspaboraJjia porpamMmy, B COOTBETCT-
BUHU € KOTOPOH 3aMHTEPECOBAHHDBIM OPTaHU3AIUAM JIJI5
peleHnst UX BBIYMCJINTENbHBIX 3a/1a4 OYIyT IPEACTaB-
JIATBCS CYNEPKOMIIBIOTEPHBIE PECYPChI HA BBITOJHBIX
yeaobuax. &4

06 astope:

[TaBnoB Cepreit Wpawosuu — Dr. Phys., penax-
Top aHaymutuyeckoro PLM-xyphuana CAD/CAM/CAE
Observer (sergey@cadcamcae.lv), Hay4HBIA COTPY/I-
HUK Jla6opaTopum MaTeMaTHYecKOro MOJIeJTMPOBAHNUS
OKPY>KaIOIeil Cpebl M TEXHOJOIMYECKUX IIPOIECCOB

Jlarsuiickoro yausepcuteta (Sergejs. Pavlovs@lu.lo)
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CYNEPKOMNbHTEPHI W BbICOKONPOH3BOAMTENBHBIE BbIYgESAEEH"

CucteMbl BBICOKONPOU3BOIUTEIbHBIX
BbruucJjaenuii B8 2009—2010 rogax:

0030p JOCTHKEHHUI M aHAJH3 PHIHKA
Yacts 11

Ceprevi [asnos, Dr. Phys.

B BTOPOI YacTH Halero 063opa JOCTUKEHNI
O PBIHKA CHUCTEM  BBICOKOIIPOM3BOAMTEb-
ubix Bbruncaenuii (BIIB) wiau High-Performance
Computing (HPC) Gyner paccMoTpeH 0GelaHHbIi
B mepsoii yactu (#5/2010) “nporeccopupiii cpes” cy-
MEePKOMITBIOTEPHBIX pefiTuHroB. Kpome Toro, 6ymyT
Mpe/ICTABJIEHBI HEKOTOPble (DPUHAHCOBBIE MMOKA3ATEJH
Pas3pabOTUMKOB HOBEHITNUX 006pas3ioB “TIePBOKUPITU-
YUKOB” COBPEMEHHOTO 3/[aHusl WHOOPMAIMOHHBIX
texuosoruii. [lo Tpaguiuum MbI Tak’Ke OCTAHOBHMCS
Ha pe3yJbTaTaX OYepeaHOTO dTama TOHKU 34 nemd-
¢aoncamu, 3adbuxcuposanubix B Hos6pe 2010 roga B
36-M cIiucke MUPOBOTO PEUTHUHTA CYTIePKOMITBIOTEPOB
Top500 (www.top500.0rq), cro6PUB UX YIIOMUHAHMSI-
MU O JIOCTHXKeHusX B cdepe aneproadpdekTuBHOCTU
CyTNEePKOMTBIOTEPOB, 3a(PUKCUPOBAHHBIX B 8-M peii-
tunre Green500 (www.green500.0rg). Jlanuble 13-ro
poccuiickoro cnucka (centsa6pp 2010 r.) Tomd0 1mo3-
BOJISIT YUTATEJSIM CPABHUTH COCTOSHHME OTpAacIH ‘“Ccy-
nepBbIuncauTeecTpoenuss” B Poccun ¢ MHPOBBIMU

pocrmskenusivmu (www.supercomputers.ru).

g wavana mepeumcauM HamboJiee 3HAYUMBIE,
C Halleil TOYKW 3peHus, MepOIpUsTHs, HA KOTO-
PBIX BeJyII¥e HbIOCMENHKepbl MPOIEeCCOPHOIl U Cy-
MEPKOMITBIOTEPHON OTpacJseil 06bIYHO TIpenCcTaBJIs-
10T CBOW TNEPCHEKTUBHBbIE Pa3pabOTKM ¥ HOBeillme
MPOAYKTBI:

e ISC (International Supercomputing Confe-
rence) — ejkerojHas MeXJAyHapoaHass KoH(epeH-
nusd, nocamennas HPC-texunonorusam. [IpoBoaut-
ca B TamGypre (Tepmanus) ¢ 1986 roga. B wuione
2010 r. mpomia fobuneiinas, 25-s1 KoH(pepeHIHs
(www.supercomp.de);

e SC (SuperComputing) — exxeroaHasi MeK1y-
HapoaHas koHdepennus, npopoautcd ¢ 1988 roza.
B noa6pe 2010 roma B Hosom Opuaeane (mrrar
Jlynsuana, CIIIA) cocrosiiach 23-9 KoHbepeHIus
(www.supercomputing.org);

e Hot Chips — exeropnpiii cumnosuym B CToH-
dopackom yuusepeurere (mrar Kammdopuus, CIITA),
TIOCBSIIIIEHHBI BBICOKOIIPOU3BOINUTENBbHBIM MUKPOITPO-
neccopamM. B asrycre 2010 roma mpoxomus yxke 22-it
Hot Chips (www.hotchips.org);

e Cloud Computing Expo — MexayHapoHas KOH-
depentus, TOCBAIIEHHAS TEXHOJIOTHSAM OGJAYHBIX BbI-
yucaennii. [IpoBogures B CIITA n Esporne ¢ 2007 ropa.
B aToM romy cocrostiach 7-1 TO cuery KoH(bEepeHIs
(cloudcomputingexpo.com);

e IDF (Intel Developer Forum) — exeroamnbiii ¢o-
PYM, TIOCBSTIEHHBIN TEXHOJOTUSIM MIKPOIJIEKTPOHUKH
M TeHJEeHIUsM uX pasButusd. llpoBoautcss kKomnaHweit
Intel B aBrycte—centsibpe B Top. Can-MdpaHIucKo
(mrrar Kamudpopunsa, CIIA);

e Financial Analyst Day — esxxeronublii oceHHMi
dopy™, KoTopbIil mpoBoAUT KoMmauusg AMD B cBoeit
wra6-kBaprupe B rop. Sunnyovale (mrar Kamudop-
uug, CIIA);

e GPU Technology Conference — exxeronnas KOH-
depentus, nocesieHHas rpadbuYecKuM IIpoIeccopam,
KoTopast ipoBoautcst kKomnanueit NVIDIA. B centsiGpe
2010 roga meponpustre npoxoauno B Can-Xoce (mrrar
Kamudopuus, CIIIA);

e ARM European Technical Conference — exeron-
Hast MEX/TyHApOIHAsST KOH(MEPEHITIST, OPraHN3yeT KOTOPYIO
kommanust ARM Holding. B oxtsa6pe 2010 rona B Ilapu-
ke (@panmms) nporia o6ueiinas, 10-s koHbepeHis;

Amount of supercomputers, listed in Top500 (20082010, 32"=36" lists), based on multicore processors
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e CeBIT - BcemupHas BbicTaBKa IUPPOBHIX
nHGOPMAIMOHHBIX U TEJEeKOMMYHHUKAIMOHHBIX
TEXHOJIOTHH A7 qoma u paborsl. [Ipoxoaut B an-
nosepe (lepmanusa) ¢ 1986 roga, o6bIYHO BecHOMH
(www.cebit.de);

e CES — BcemupHas BBICTABKA TIOTPEOUTETBCKOM
anexkTponuku. IIposogaurcs B CIIIA ¢ 1967 1., o6biu-
HO B HavaJse roga (www.cesweb.org).

B paccmarpuBaeMoM cerMeHTe pbIHKA WHMOpMa-
IIUOHHBIX TEXHOJIOTUIl HET HEAOCTaTKAa B MapKeTUH-
roBoii mHGOPMAINN, MHOTOKPATHO MyOJIUKyeMOW Ha
Pa3HbIX CTAAMAX TIpoIiecca pa3paboTKN MHHOBAIIMOH-
HbIX u3fesauii. Hecmorpst Ha 910 M3o6usue, MbI Oy-
JIleM CTapaTbCsl PasTyIsiIeTh B KaJelJoCKoIe HOBOCTEN
JINIIb Te COOBITUS, KOTOPblE MOKHO PacCMaTPUBATh
KaK BaKHble IMaru B pa3BuUTUU TexHoJoruii. [Ipu
9TOM HAIll WHTEepec, KaK W IpeX/e, HalpaBJeH Ha
noctiskerust B obyactu CAE-TeXHOMOTHIA, Ha paciim-
peHre BO3MOXKHOCTEH MPUMEHEHWST TapaseTbHbIX U
pacIipe/ie/IeHHbIX BbIYUCIeHNH, a Takxke HPC-TexHo-
JIOTUHT W BBICOKOIPOM3BOIUTENBHBIX BBIUHCJINUTETD-
HBIX cHucTeM Ha 6aze MHOTOSIIEPHBIX MPOIECCOPOB, B
Takoll cepe, Kak MHXKEHEPHBIH aHAJIU3 TIPU pa3pa-
60TKe MAIIMHOCTPOUTENbHBIX M3/l

Hosbie H3AeJaua U TEXHOJOInnu
Ha MPONECCOPHOM PbIHKE

CHauasa OCTAaHOBUMCSI HAa HOBBIX W3JETUIX U
TEXHOJIOTUSX, KOTOPble Pa3paboTYNKHU MPOIECCOPOB
npemaygoxkuan puiHky B 2010 romy. Yacth ux yske
HaIllJla CBOE NMpUMEHeHNEe B CHCTEMAX, BOIIEJIINX B
TEKYNUH CYTEePKOMIbIOTEPHDbIH pedTunr. OcTaib-
HbIe ellle JXAYT CBOEro NMPUMEHEHWsI W B OyAyIIeM
HEITPEMEHHO OKa)KyT BJIMSHIE Ha KJIOYeBbIE Xapak-
TEPUCTUKH CYNEPBBIYICIUTENENH, OCHOBHAS 13 KOTO-
pPBIX — TIPOM3BOAMTENIHHOCTb — HATPSIMYIO 3aBUCHT
OT YHucJa siiep B MpoIleccope.

Moctuxenua komnanuu Intel

v' B apcenane Intel mosBumuch 8-sepHbIil T1po-
1[eccop u ero 6-s1epHbIil BAPUAHT, CHEITNAJIbHO ONTH-
MU3UPOBAHHBIN [ npuMenenus B HPC-cucremax,
0 TIJTaHAX BBITYCKA KOTOPBIX MBI YIIOMUHAJH elle
B TpornitorogueM o6sope. B 36-it ciimcoxk Top500
(puc. 1) Bouwto yske 56 cucteM, MOCTPOECHHBIX W3

Intel, AMD, NVIDIA, IBM and ARM quarterly
revenue for 2006+2010
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Puc. 2. Keapmanvrvie doxodw Intel, AMD,

NVIDIA,IBM u ARM 6 20062010 ze.

6-anepubrx  “xupnuuuxoB”’. Ilo Bceit BeposTHOC-
TH, PAacIpPOCTPAHEHUIO TMOMOOHBIX IPOIECCOPOB
CrIoCcO6CTBYET MHTEJOBCKAS K€ TEXHOJOTHS, TIPeo-
CTaBJISAIONIAs BO3MOXKHOCTH aBTOMATU3UPOBAHHOTO
pacnapaJiieTMBaHus KOJA, MpeIHasHauYeHHOTro s
CHCTEM C MHOTOSIIEPHBIMU TIPOIIECCOPAM.

[Toxoske, 4TO HOBBII MPOIIECCOP MOHPABUJICS
He TOJIbKO MPOU3BOAUTENAM “KpynHbIX dopm”. Ilep-
BOIl O BBITIyCKe HOyTOyKa KJjacca “3aMeHsio co6oii
MePCOHAJbHBI KOMTbIOTEP” € 39TUM IIPOIECCOPOM
o6baBHUIa KaHajackas koMmmanus Eurocom. Ilpume-
HATh 6-saepHukn Oynyt Ttakxke Hewlett-Packard
(HP) u Dell — xax B pa6ouux CTaHIMAX, TaK U B
HoyT6ykax. Ilocse mepexona Intel Ha IpOM3BOJACTBO
[0 TEXHOJIOTMYecKoil HopMme 32 nm, Korja 3HA4u-
TEJbHO YMEHBIIHUTCS MJIONA/[b KPUCTAJIA, & 3HAUUT
U ero sHepromnorpebyeHue, MPOIECCOP CTAHET elle
6oJiee TTPUBJIEKATETHHDIM.

Komnanus Intel ycmemHo ocBomJa TPOU3-
BOJICTBO B COOTBETCTBHUM C TEXHOJIOTMYECKON HOPMOIi
32 nm. llosBuBiInecs: cooO6UIEHUsT O TMPEKPAIIEHIH
BBITTYCKA TIPOIECCOPOB 0 TEXHOJIOTHH 45 71 MOXKHO
MHTEPIPETUPOBATH KAK CTPEMJIEHE KOMIIAaHUU OCBO-
60UTH PBIHOK /7T 6OJIee COBEPIIEHHBIX I 9KOHOMUY-
HBIX “KaMHell” cOOCTBEHHOrO MPOM3BO/ICTBA.

[Tocsrte MHOTOKpAaTHOrO TIEpEHOCA CPOKOB Ha-
KOHEIl-TO O6bSIBJIEHO O BBINTYCKE 4-s/IepHOTO CepBep-
noro mporeccopa Intel Itanium Tukwila ¢ pexopnu-
HBIM 4UCJIOM TpaH3uctopoB — 2.046 muapa. Bupouem,
MEePCIIEKTUBBI  €r0  PACIPOCTPAHEHUS HE BUASATCS
AHATUTUKAM PAAYKHBIMHU, TIOCKOJIBKY ITOJIH30BATEH
CTPEMSTCS] UCIIOJIb30BATh CHCTEMBI C ITIPOIIECCOPAMU,
UMEOMUMH YHUPUIIUPOBAHHYIO apXUTEKTYpy, U TO-
TOMY J[IeJIAl0T BLIGOP B TOJIb3Y BIOJHE HAJEKHOTO
6-anepuoro nporeccopa Intel. K toMmy ke, KOMITaHUs
Microsoft 06bsiBUIa O TPEKPANIEHUN TOMJEPKKE B
CBOUX TIEPCHEKTUBHBIX IPOAYKTaX IPOIECCOPOB C
apxurektypoit 1A-64.

Kommnanus Intel Bemer miaHOMepHYIO paspa-
60TKY TPOIIECCOPOB C IKCTPEMATIHHO GOJBIIUM YUC-
jgom sinep. Eme ogHuM e€ NOCTHIKEHHMEM CTas BbI-
nycK 48-s1epHOro Mccae0BaTeIbCKOr0 YUIIA ¢ TOJI-
HbIM HabopoMm kKomaHu[J x86. Ilporeccop paccuuran
Ha TPUMEHEHNe B CUCTEMAaX [Jisd IIEHTPOB 06pabOTKH
pauapix  (ITOJ[) u mpeaycMaTpuBaeTr MOAAEPKKY
o6yauHbIX BbIYucaeHuii. Ha Hos6pbcKoil cymepkoM-
NbIOTEPHON KOH(EPEHIIUU TIPECTABUTENb KOMIAHWH
OTMETHUJI, YTO pas3paboTaHHas aApPXUTEKTypa TO3BO-
JisieT pa3MecTuTh Ha ogHOoM Kpucrtassue 1000 amaep.

Henasuo Intel mavana 3akiiodarhb KOHTpPaK-
TBI Ha W3TOTOBJIEHUE ITPOIECCOPOB CO CTOPOHHUMHU
KOMITAHWSIME, 3aHUMAIONIUMUCS paspaboTKoil mepc-
MEeKTUBHBIX TeXHoJoTHii. U X0Td 06beMbl TOA0OHBIX
KOHTPAKTOB HEBEJUKH, y Intel MosBIsETCS BO3MOXK-
HOCTb B CJIyyae ycrexa Ipuo6pecTd U OCBOUTDH ITH
TEXHOJIOTUU C MEHDBITUMHU 3aTPaTaMHu.

Hoctuxkenuss komnauuu AMD
Kommanugs AMD  oraudmjiach  BBIITYyC-
KOM TMEepBBIX CEPUITHBIX TIPOIECCOPOB € 8-10 W
12-10 gapamMu, KOTOpbIe YCIIEIIHO IMPUMEHSIOTCS B
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cynepkomibiotepax (MoJab30Bajcss yclexoM u eé
nepsblii 6-aaepHbIil mponeccop). B rexymuit 36-i
criicok Top500 BomLIO COOTBETCTBEHHO 6 1 15 TaKuX
cucrem (puc. 1), aBe TPETH U3 KOTOPBIX TTOCTPOEHBI
xommanueit Cray.

v AMD cmorna onepeanth Intel B BbIyCKe ce-
PUIHBIX TIporieccopoB ¢ 6-10, 8-10 m 12-i0 sapamu.
Junamusm AMD o6pesa B pesyJbTare TOAMUCAHUS
C KOHKYPEHTOM COIJIalleHUS Ha MATHUJICTHUI CPOK O
B3aMMHOM JIMIIEH3UPOBAHUM TEXHOJIOTHH /17151 1Ipoliec-
COPOB C apXUTEKTYpoil x86, a Taxkke 6Gjarojapsti Bbl-
JIeJICHUIO TIPOM3BOJICTBA TIPOIIECCOPOB B CAMOCTOSATEb-
Hyio KoMmmnanuio. OgHako norecHuThb Intel o o6veMmy
U HOMEHKJIATYpEe BBITYCKAEMOW MPOAYKIMN OyaeT
CJIOKHO — MMEHHO U3-32 CJIOXKHOCTENl B O6ecreueHun
HEo6X0IMMOro 06beMa MOCTABOK B YCJIOBHUSIX OTCYTCT-
BUS COOCTBEHHOTO ITPOU3BOJICTBA ITPOIIECCOPOB.

v/ Cyzd 1o HejaBHeMy aHOHCY HOBOTO TIOKOJICHMIS
npoueccopos APU (Accelerated Processing Unit),
MOSIBJISIIOTCST TIEPBbIE PE3YJIbTaThl OT OODBEIUHEHUS
BO3MOKHOCTENl co6cTBeHHO KoMmmanuum AMD, kak
paspaboTunKa IeHTpabHbIX nporeccopos (Central
Processing Unit — CPU), u npuoGpeTeHHoil KoMiia-
nun ATI, xak pazpab6orynka rpauyecKkux Ipoiec-
copos (Graphics Processing Unit — GPU). Tlpeano-
naraercst, ¥to CPU u GPU He pocTO pa3MecTsaTcs
Ha OJHOM KpuUCTaJje, HO U Gyner obGecrnevyeHo uX
TECHOe B3aMMOJIENiCTBUE B 3aBUCHMOCTH OT HE06XO-
IUMOCTH B 06pabOTKU TOTO WJM MHOTO BUJa WHMOP-
Malluu.

Ha mam B3risa, nmogo6Hble pa3paboTKHM, KOTO-
pble TPOBOAATCS W B KoMmauuu Intel, saBasiorcs
peaxiueit J1JepoB IPOIECCOPHOTO PbIHKA Ha ycIeX
MMOCTPOEHHBIX ¢ puMeHeHneM TexHosoruit NVIDIA
rpadpuuecKkux yckopuTeneil g Bbraucautencii (B
HepBYIO 04Yepe/lb — JJIs CYyNePKOMIIbIOTEPOB).

Joctuxkenuss komnauuu IBM

v' Ha 6ase coero nosoro nponeccopa POWER7,
KOTOPBIN BBITTyCcKaeTcd B 4-, 6- u 8-g/epHBIX Ba-
puantax, komnanusi IBM paspabortajia HOBbIE CHUC-
TEMBl [Jg KOPIIOPATHMBHOTO MpUMEHeHUs, ob1iee
YUCJIO TIPOIECCOPHDBIX 4/lep B KOTOPBIX MOXKET JI0-
crurarhb 256-tu. To ecTb, 3TH cucTEMBI HE paccynTa-
Hbl Ha JOCTHKEHUE PEKOPJHOHN IPOM3BOAUTEIBHOC-
TH, ¥ uckarb ux B Top500 6eccmbicienno. OmgHako,
YUHUTBHIBAsI JOCTATOYHO KOMTaKTHBIN (popM-pakTop,
UX BIIOJIHE MOKHO OTHECTH K KJACCy ePCOHAJbHBIX
cyH?)KOMHbIOTepOB (TICK).

Hasuune co6CcTBEHHOrO MOIIHOTO IMpOoIeccopa
POWERY7 nosBoaser IBM nposectu auBepcuduka-
nuio csoero HPC-6usneca. Cerogua IBM BMmecTe ¢
koMmmanueit Cray 3anuMaeT JUANPYIONINE TO3UIINHU B
CerMeHTe CyINepKOMIIbIOTEPOB € 9KCTPEMaJIbHON TPO-
M3BOJUTENBHOCTDIO, HO B IEPCIEKTHBE KOMIIAHUS
HaMepeHa KOHKYpUpOBaTb M B JAPYTHX CerMeHTax
pPBIHKA, I/le B HACToOsIee BpPeMs IEpBYIO CKPUIIKY
urpaior HP n Dell.

v/ Texumueckue XapaKTepPHCTHKU CHCTeM Ha 6ase
HOBBIX IPOIECCOPOB B CPABHEHUM € aHAJOTUYHBIMU
NIPOJAYKTAMHU KOHKYPEHTOB, a TaK’Ke HaKOIIJCHHBIC
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kommnanueit IBM ¢gpuHaHCOBbIE PECYPCHI, MTO3BOJISIOT
eit popMysMpoOBaTh MPUBJIEKATENIbHbBIE [IJIST TIOJIH30-
BaTeJieil KOPIMOPATUBHOTO PBIHKA MPEJJIOKEHUS C
paccpovyKoil TraTexkeil Ha HECKOJbKO JeT. Bwiros-
Hble YCJOBHUS MPEJIaraioTcs U B TOM cjayuae, Korjaa
[I0JIb30BaTeNN MJAYT HA 3aMEHY HMEIONIerocs y HUX
060pyIOBaHUs APYTUX TTOCTABIIMKOB Ha CHCTEMBI OT
IBM. Kommanus ysKe HECKOJbKO JieT BeJeT MOHWU-
TOPUHT TAaKUX MUrpaNUil U HeAaBHO 0OHApPOJOBAJA
peKop/Hble KBapTaJbHble pe3yabTaTbl — K IBM tie-
PEIJIO HECKOJIBKO COTeH KJWeHTOB oT HP n Sun.

Ha ocennux koHdepeHIugax M0 BBICOKO-
MIPOU3BOJUTEIbHBIM BBIYHUCACHUAM KoMmmnanusg [IBM
pacckaszaja o pa3paboTKax CYTEepKOMIIbIoTepa IeTa-
daoncosoro kaacca va 6aze 64 000 unmoB POWERY7.
IIo Bceii BUAMMOCTH, OBEIIECTBJEHHDbIC PE3YJbTATbI
3TOI paboThl MOXKHO Gy/eT HAGJIOaTh B CJAEAYIONEM
peiitunre Top500 B nione 2011 rona.

Hoctuxenust komnauuu NVIDIA

V' PaspaGorannasg KOMIAHHEHl TEeXHOJIOTHS,
OCHOBaHHas Ha IPOTPAMMHO-ANIIApaTHOW apxu-
trekrype CUDA (Compute Unified Device Archi-
tecture), 103BOJISIET WCIIOJAb30BaTh rpaduuecKie
MPOIIECCOPBI /IJIST TIapaJlJIeJIbHBIX BBIUWCJIEHUI 06-
nero HasHaueHus. B mocJsegHume rogbl TEXHOJOTHS
GPGPU (General-Purpose computing on Graphics
Processing Units) npuoGpesia 3HaUUTENbHYIO TIOIY-
JIIPHOCTD.

B macrosiiee BpeMs rpaduueckue aKcerepaTopbl
BBIYNCJICHUI HAYa/J N TPUMEHSTHh BeAYINe TTPOU3BO-
JIUTEJU KOMIBIOTEPOB pasHoro kjacca — kKak IIK,
pa6ouux crannuit u [ICK, Tak u cynepBbruuciunte-
Jiell ¢ 9KCTPeMaJsbHOW TTPOM3BOAUTENBHOCTHIO, 3aHNU-
MAOIMX BBICIINE MECTa B TEKYIIeM peiTHHTe.

Hemasno NVIDIA ony6iuKoBajia KOHIIEI-
TyaJIbHOE OIMCAHWE CBOEro HOBOTO IIpolleccopa
Echelon ¢ uucaom siaep no 1024 u mpou3BOAUTEb-
noctoeio 0 10 TFLOPS.

HanomuuM, 4TO KOMIaHMS y4YacTBYeT B IPOTpaM-
Me MunucrepctBa o6oponbr CIIIA 1o paspaGorke

Structure of Intel and AMD annual revenue;
NVIDIA and ARM as well as IBM microelectronics
annual revenue for 2007+2009
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MEPCHEKTUBHBIX CYTEPKOMIIBIOTEPHBIX apXUTEKTYP /15
JOCTIDKEHUS  9K3agh/10nosozo  GbicTponeiicTBus. Ere
OJTHUM YYaCTHUKOM 9TOI IPOrpaMMbI siBJsietcs Intel.

Hocrtuxenus xomnanuu ARM Holding

v Bpuranckas komnanus ARM Holding (ARM)
crienaTusupyercss Ha paspaborke RISC-mporecco-
POB U JINIIEH3UPYET Pa3pabOTAHHYIO €10 APXUTEKTYPY
[T MHOTHUX BeIYIINX MPEANpusaTuil Mupa. B HacTos-
Iiee BpeMs Ipoleccopbl Ha 6a3e ARM-apXUTEKTYPBbI
JOMUHUPYIOT Ha PBIHKE CPEICTB MOOWJILHOI CBS3U.
Hogeiimmum gocTuskeneM KOMOAHUU SIBJISIIOTCST 9HEP-
TO9KOHOMHUYHbBIE MHOTOs/IepHble 32-6UTHBIE MpoIlec-
coppl ARM Cortex A9 u ARM Cortex A15. Benyrca
paspaboTku 64-6UTHOTO TIPOIECCOpA.

CrerneHb pacnpoCTPAHEHHOCTH TIPOIECCOPOB Ha
6aze ARM-apxurextypbl (oTimuaroieiicss ot o6iie-
NPUHATON apXHUTEKTypbl x86) B APYTUX CErMEHTax
pbIHKa WH(POPMAIMOHHBIX TEXHOJOTHI BO MHOTOM
6yzieT 3aBHUCETH OT TO3WINU BEAYIIUX MPOU3BONU-
Teseit 060pyNOBAaHUS W TNPOrpPaMMHOrO obecreye-
Husg. Tak, HampuMep, A0 MOSIBIEHUS YIOMSHYTBIX
paspaboTtok kommanust Microsoft 3asBisiia, d9TO
He TJIaHupyeT moxaaep:kuBaTh ARM-mporieccopsl B
cucreme Windows 7. Onnako B cepeanne 2010 roxa
Microsoft cBOW TO3WUIUIO TIEPECMOTPENA U TPHOG-
pena aunensuio Ha ARM-apxutektypy. Takum 06-
pasoM, ecTb BePOATHOCTb, uTO ARM-mporeccopsr
6yAyT MOANEPKUBATHCS B TMEPCIEKTUBHOI cHCTEMe
Windows 8.

Ckopee Bcero, Ha mo3unuio Microsoft noBiusii
unrepec kK ARM-apXuteKkType BeIyIINX MPOU3BOINU-
teneit cepsepoB (rtakux, xax IBM, HP u Dell), a
Takxke TOT paxt, uTo KoMmanus Apple paszpaborana
Ha 6aze ARM-apXUTEKTYPBI TIPOIECCOD AJSI CBOETO
6ectcesepa — naniiera iPad.

v Uro6bl moTecHnTh Kommanmio ARM Ha pbiH-
Ke TIJIAHTIETOB U cMapTdOoHOB, Intel BegeT akKTUBHbIE
paspaboTKku aHeprocHeperaomiero mpoieccopa, a co
CBOMM MOOWUJIBHBIM TIpolleccopoM Atom mpoBoguT
9KCIIEPUMEHTBI M0 CO3JaHUI0 KJacTepoB. Pesysbra-
TBI TaKUX Pa3pabOTOK MOTYT CTaTh ITPOTHBOBECOM

cepBepaM, IIOCTPOEHHBIM Ha G6a3e IMPOIECCOPOB
¢ ARM-apxXuTeKTypoii, Ha pbIHKE KOPIOPATHB-
HBIX CHCTEM — TaM, T/leé CYIIeCTBEHHBIM (aKkToOpoM
apuisiercst aHeproaddexrusuocts [TO/I.

6) Mocruxenus: komnanuu Oracle

[pumepno uepes 9 mecsaues (1) mocae odu-
[IUAJBHOTO 3aBePIICHUS TOIVIONIEHU Sun KOMIAHU
Oracle o6bsiBUIA O BBITIyCKE “TIEPBOTO B OTpacsun”
16-aaepuoro mpoieccopa Sparc T3. Takum o6paszom,
“conneunpie” paspa6oTkn (KOTOpBIE, CYAS MO BCEMY,
MIPOOJIKANNICH B MEPUO, KOTJa Sun HaXoAuJaach B
MO/IBEIIEHHOM COCTOSIHUU B OXKUJAHUU YTBEPKJeC-
HUS ceJKu EBPOCOI030M) MOKHO CUMTATh YCIENIHO
3aBePIICHHBIMMU.

OpHoBpeMeHHO ObIJIN TPEICTaBJIEHbI OJIeii/I-
cepBepbl Ha 6aze paszpaGoTaHHoro Impoieccopa. He
UCKJIIOYEHO, 4TOo B peiitunre Top)>00 B nioHe caenyio-
1Iero rojla MOTYT MOSIBUTHCS CYIEPBBIYUCIUTENH,
[IOCTPOEHHBbIE C MPHUMEHEHMEeM HOBOTO IIpolleccopa
n “nesuit”. OTMeTuM, 4TO PyKOBOACTBO Oracle we
cobupaercs /iesaTh aKIeHT Ha KOPIOPATUBHBIX CHUC-
TeMax, mogo6Ho KommnauuaMm HP u Dell.

v’ Henasno pykosopntenb Oracle, He cKpbIBaio-
MW TIJIaHOB ZOOGUTHCS [IJIs1 KOMIIAHWHU TOZOBOTO J10-
X0/la TOpAJIKa CTa MMUJIJIMAPIOB, BbICKA3aJ MHEHUE
0 HeoOXOAMMOCTH TPUOOPETEHUs] TPOU3BOAUTES
poreccopoB. B kadyecTBe KaHAMIATOB aHAJUTUKH
Ha3bIBAIOT BCE YIIOMAHYTbIE BbIIIE KOMIIAHUN, KPOME
Intel (xoneuno, B cayuae [BM pedb MOXKeT WATH
TOJIBKO O COOTBETCTBYIOIEeM TofpasiaencHuu — IBM
Microelectronics OEM).

Tak 4TO yke B GumsKaiiliiee BpeMs BBISICHUTCS,
nosgBuUTCS U B (duHAHCOBBIX oT4yeTax Oracle to-
MHUMO pasfesioB “software” wu “hardware” eme u
“semiconductors”...

MduHaHCOBBIE MOKA3aTeJH MOCTAaBI[HKOB
NPOLECCOPOB

Ananns (I)I/IHaHCOBI)IX mokasareJei nepevyuncjeH-
HBIX BbIIIE€ IMOCTaBIIMKOB IIPOIECCOPOB MbI IIpe€a-
JlaTaeM 4YHUTaTeJAM HTPOBECTU CaMOCTOATEJbHO C

110

mnpa. USD
100 =]

90 I ]

e 1 I N [

70

60

50

40

30

20

10

0 | s [P NT |

ARM IBM NVIDIA AMD Intel

Intel, AMD, NVIDIA, IBM and ARM annual revenue for 20062009 (left)
and market capitalization for 20092010 (right)

Puc. 4. T'odosoii 00x00 ¢ 20062009 zz. (caesa) u pomounas xanumarusayus ¢ 2009+2010 ze. (cnpasa)
xomnanuu Intel, AMD, NVIDIA, IBM u ARM

180

mnpa. USD
e | 3 31 fekabps 2009 .
3 30 ceHTs6ps 2010 1.

140

120

100

80

60

40

20

ol==l 1 D

ARM IBM NVIDIA AMD Intel

CAD/CAM/CAE Observer

7

CAD/CAM/CAE Observer #8 (60) / 2010



Amount of supercomputers, listed in Top500
(2008+2010, 32"=36" lists), based on definite
number of processor cores
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Amount of supercomputers, listed in Top500
(2008+2010, 32"+36" [ists), based on extreme
number of processor cores
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YUCTIOM NPOUECCOPHBLX Si0ep

UCIOIb30BaHueM WH(MOPMAIINHU, MPeACTaBJCHHON Ha
waux rpadpukax (puc. 2+4). CrenaeMm TOJbKO cJie-
Aylolue 3aMe4yaHud:

® B CPABHEHUU C TIPOIILJIOTOIHUM 0630POM y KOM-
nauuu Intel M3aMeHMJIach OTYETHOCTD TIO CTPYKTYpE
noxonoB (Data Center Group uw PC Client Group
Bmecto Digital Enterprice Group wu Mobility
Group);,

e HecMOTpd Ha TO, 4To Kommaunuu N VIDIA nu
ARM Holding we paccMaTpuBaioTcsi B KauecTBe
MIOCTABIIUKOB ITPOIECCOPOB /ISl CYIEPKOMIIBIOTEPOB
n oTCyTCTBYIOT B pelitunre Top500, Mbl counn He-
06XOUMBIM HAYaTh MOHUTOPUHT HMX TPOAYKTOB U
JIOXOJIOB.

Texnonoruu NVIDIA yke Hamm cBOE MeCTO
B CYHEPBBIYUCIUTENAX, a CleluaJu3npoBaHHbIC
mporeccopbl Ha 6a3e apXUTEKTYPbI, pa3paboTaHHOI
kommnanuneit ARM Holding, yxxe B 6mmxaiimee Bpe-
Md BIIOJTHE MOTYT IOSBUTbCA B 3HEProaddextus-
HBIX, BBICOKONPOU3BOAUTENBHBIX BbIYUCIUTEIbHBIX
cucremMax.

Kak Mbl BUANM, clleUaJu3upOBaHHbIE MpOIEC-
COPBI MIPOJEMOHCTPUPOBAJIHN CBOIO 3PP EKTUBHOCTD U
KaK CaMOCTOSITeJIbHbIC BbIYUCJIUTEJbHbBIC €UHUIIDI,
U B COYETAHWM C IPOIECCOPAMHU C MTOJHBIM Ha60pOM
koMman/. Ilo Bceil BuAMMOCTH, JaJjbHelilee pa3Bu-
THE APXUTEKTYPbI IIPOIECCOPOB OyAeT yUYUTHIBATDH
3TOT 9KCIIEPUMEHTAJIbHO IPOBEPEHHDBIH (DaKT.

N eme. Kak MbI yke YIOMUHAJIHN B MPOIIIOM 06-
30pe, ceifyac WaeT MpoIlecc IMepeorpeneseHus 06-
JlacTeil TPUMEHEHHUSI BCEro CIEKTPa KOMIIbIOTEPOB
Ha 6a3e MHOTOSIIEPHBIX TNpolieccopos. llemouka ycr-
poiicTB, B MOpsKe YObIBAHWS TTPOU3BOANTETHLHOCTH,
MO3KeT OBITh TaKOI: CyNMepKOMIIBIOTED — MEePCOHATb-
HBII CYNEepKOMITbIOTEp — cepBep — OO6JAYHbBIH KOM-
npiotep — pa6oyast CTAHIMS — MEPCOHATBHBIN KOM-
mbloTep — HOYTOYK — TIJIAHIIET — HeTOYK — cMapTgOoH
(xots1 371€Ch, HaBEPHOE, TIEPEUYHCICHDBI AaJeKO HEe BCe
¢dopM-paKkTOPbl KOMIIBIOTEPOB, KOTOPbIE TPOXOAAT
ceifyac WCIbITAHWE HA YCTOWYMBBLIH WHTEPEC Y pas-
JWYHBIX KaTeropuii 1mosb3oareJieii). ITo o3Hayvaer,
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YTO YacTb 3ajlay, KOTOpPbIe paHee perrajuch Ha 60-
Jiee MOIIHBIX U KPYIHBIX, HO MEHee JOCTYITHBIX JIJIs
MOJIb30BaTeIeil BBIUMCIUTESAX, TTePEKOUYIOT Ha 6O-
Jiee MaccOBbIe: HalpuMep, ¢ paGodeil CTAaHIINN — Ha
nJaHmeT, HeTOyK WM Jake cMapTdoOH, a ¢ cymep-
xommbiotepa — Ha [ICK nmn gaxe na ITK.

B caenyromeM pasgene GyAyT TPUBEIEHBI KOH-
KpEeTHBIEe MPUMEPDI, WJJIOCTPUPYIOIIHE 3Ty TEH/IEH-
UIO0.

HPC-rexuosioruu Ha caysk0e
HH>KE€EHEPHOTI0O aHaJIu3a

3HAYUTETHbHO TOBBICUTH APPEKTUBHOCTD TIPH-
Menenusi CAE-TeXHOJOTHI B Tpoiiecce pa3paboTKH
MAITUHOCTPOUTEbHBIX W3/€JUil TMO3BOJUT IpUMe-
Henne HPC-texHosioruii — B TeX cCJydasx, KOTAa
OHM TIPEJJIATAIOTCS B BUJE CIIEIMAJbHO ONTHMU3NU-
POBAHHBIX KOHEYHBIX MPOAYKTOB, OXBATHIBAIONIUX W
anmapaTHble CPeICTBA, M CHUCTEMHOE MPOTPAMMHOE
obecrievyenyie, M MPUKJIATHbIE TPOTPAMMBI.

Amount of supercomputers, listed in Russian Top50
(2008+2010, 9"=13" lists), based on definite
number of processor cores
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Amount (left) and total performance (right) of supercomputers, listed in Top500 -

(2008+2010, 3236 lists), grouped according to processor vendors E
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B kavecTBe mpuMepa MOKHO TPHUBECTH CJENYIO-

H.[PIG\)/p&SpB.éOTKI/IZ

C yuactnem xommanun ANSYS ontuMusnposa-
HBI 17151 pabotel ¢ CAE-npunoskenusvu Cray CX1-iWS,
TaK Ha3biBaeMas ‘WHTerpupoBaHHas pabouas CTaH-
wus” (Integrated WorkStation — iWS), a Taxxe
kaacrep Appro Ready-To-Go xommanuum Appro
International. Kpome toro,  paboyas cTaHIUI
HP 7800 ceprudunmpoBana A paboThI ¢ TAKETOM
ANSYS HPC.

v Komnanus ANSYS ontuMusnposaJja cBoii ma-
ket ANSYS HPC noa rexuonoruio CUDA u tpa-
duueckne mnporneccopsl NVIDIA Tesla GPU nns
YCKOPEHUS TMapasaeabHbIX Bbiuncaenuii. Takum o06-
pasoM, 3HAYUTEJBHO MOBbBIMIAETCS 3(PPEeKTUBHOCTD
NPUMEHEHNS] KOMITBIOTEPHBIX CHCTEM, YCHJEHHBIX
rpaduYecKUMH YCKOPUTEISIMUA BBIYNCJIEHUI.

CyIecTBEHHBIM SBJSIETCS TOT (DAKT, YTO B CJIY-
Yae WCIOJb30BAHUS [JIsI BBIUMCJIEHUN MHOTOS/IEp-
HBIX TpadUUeCcKUX MPOIECCOPOB JOCTATOUHO MMETb
auinrs HPC-nunensuio — mpuobperarb Kakue-1u6o
JIOTIOTHUTEIbHbIE JTHIIeH3UN He Tpebyercs.

v’ Knacrep Hyperform HPC xomnanun Silicon
Mechanics, cepTuUITUPOBAHHDBINA B COOTBETCTBUU C
nporpammoit Intel Cluster Ready, ontuMusupoBan
nis paboTel nmpuaokenusmu Abaqus FEA, paspa-
6otanubIMK B ntogpasaenenun SIMULIA koMmmanuu
Dassault Systémes. Knacrep Hyperform HPC pas-
paboTaH ¢ UCMOJIb30BaAHNEM TPadUUECKUX MPOIIECCO-
poB NVIDIA Tesla GPU.

v’ Komnanus Microsoft moAroTosuia BTopoii pe-
JIN3 CBOEH OTepaIMOHHON CHCTEMBI JJsI TOAAEPIKKH
napaJiesbHbrx (pacrpeseieHHbIX) BbIYUCICHUH —
Windows 2008 HPC R2.

B coorBercTBUEN €O cBOel KoHmenuuei, Microsoft
OPUEHTUPYETCS HA MACcCOBOrO I0JIb30BATENsT U TIO-
TOMY PACCUNTHIBAET HA 3HAUMTEJIHHOE paCIIMpeHue
npumenennss cBoeii OC B KpyTy CIENUaaIncToB —
UHKEHEPOB W YUYEHBIX,— paboTa KOTOPBIX TpebyeT
npoBeieHnsT GONBIHX 06HEMOB BbiuncaeHuit. Yuciio
TAaKUX T10JTh30BaTeel, Kak moJjaraior B Microsoft,

OIlIEHUBAETCSI BEJIUYMHOI mopsiaka 55 muH. Macco-
BBIIl 0JIb30BATE/Ib-BBIUNCJANUTEND TIPUBBIK paboTaTh
B cpene Windows, moaToMy MHKeHEpPAM W YYEHBIM
He COCTaBUT Tpyaa ocBoutb HoByio OC nis mapaJ-
JIEJTbHBIX BBIYUCJIEHUIT OT TOTO Ke TTOCTaBIINKA.

JTa KaTeropus Moab3oBaTesell He OPHEeHTHPOBAHA
Ha MpUMeHeHNe CUCTeMbl Linux, pacmpocTpaHeHHO
cpeiyl CHEIMAJHUCTOB IO MOJEJTMPOBAHUIO IIPOIeC-
coB. VX umcsio cocrapisiet nopsigka 14 MJH., U OHU
noTpe6IIOT MPAaKTHYeCKU BeCh O06BEM TOCTYITHBIX
B HACTOsIIee BPEMSI BBIYNCJIUTENbHBIX DPECYDPCOB.
[ToaTomy He yauBuTedbHO, 4YTO cuctema Windows
2008 HPC or Microsoft McHoJb3yeTcss TOJbKO Ha
IATH CyllepKoMIIbIoTepax u3 cnucka TopH00, B TO
BpeMs Kak Ha nojasJsionieM GosbiinHceTse (mopsi-
ka 90%) ycraHosiiena cucrema Linux.

v' Pacnpejie/ieHnble BHIYUCICHHS C HCIOJb30BA-
HUEeM TpauyecKux IPOIEeccOpoB GYAYT JOCTYITHBI-
Mu Ha “o6aaunom cepsuce” Amazon Web Services.

v PacumpsIioTcs BO3MOXKHOCTH IIPHMEHEHMU
CAE-TexHOJIOTHI B peKUMe 06JTauHbIX BHIYNCIEHUII.

Amount of supercomputers, listed in Russian Top50
(2008+2010, 9"+13™ lists), grouped according

to processor vendors
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O6pasoBaHue Wcenenosanus MpOMbILLNEHHOCTB

Bpyrve
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[Tomo6HbBIE TIpenoKenusT pa3pabaTbiBAIOTCS KOMIIA-
nueln Autodesk nng nakera MoldFlow n koMianuei
Altair Engineering nns nakera PBS Works.

v' Komnaunusi Autodesk aJlalTUpPOBaJa CBOW TO-
nyaspubiii naketr AutoCAD nas nnanmera iPad.

ActimpanTel MaccauyceTcKOTO TeXHOJOrndec-

koro uncturyrta (CIIA) paspaboraan IpUIOKEHUS,
MO3BOJISIONINE MCIOJb30BaTh cMapT(OH B KauyecTBe
TePMUHAJIA JIJISI CYIIEPKOMIIbIOTEpA.

JIlugepsl MUPOBOTO pelTUHTA
cynepkomnbiotrepos Top500

[Tepeitnem K aHaan3y PeKOPAHDBIX MOCTUIKEHMUI
Ha MHWPOBOM PBIHKAX CYNEPKOMIbBIOTEPOB, TIPe/I-
craBiaeHHbiXx B Top500. Ha npeactaBieHHBIX HUXKE
[uarpaMMax COTIOCTABJISIIOTCS JAaHHbIE TOCJEIHUX
natu crnuckoB (¢ 32-ro mo 36-it), To ecThb 3a ABa
roja.

v' C wuions 1993 rojfa, Korja Hadasa TmyO6Ju-

koBarbcsi  Top50(, BHepBble PEHTHUHT BO3IJa-
BHJ KHUTaWCKMH cynepkoMminbioTep. Jlugepom
cran  “Tianhe-1A”, ycranoiaennubiii B Hartmo-

HAJbHOM cylepkoMmnbioTeproM tentpe (National
Supercomputing Center) B rop. Taubusunbp. Pe-
ajqbHOe ObICTpO/EiicTBUE ATON cucTeMbl, 3aduK-
cupoBanHoe Ttectamu LINPACK, cocraBiser
2.566 PFLOPS, a nuxosbiii (pacuernpiii) moka-
3areab — 4.701 PFLOPS. Tox nasa mpeaiiecTBeH-
HUK peKopjcMeHa, Bbruucantens “Tianhe-1" (aur-
auiickoe HaszBanue — “River in the Sky”, To ecTb
“Mtevnblii myTh”), MOAHSICA B 34-M CIHUCKE Ha 5-¢
MECTO C peaJbHbIM M ITTHMKOBBIM OBICTPOEICTBUEM
0.563 u 1.206 PFLOPS coOTBETCTBEHHO.
Coob6maercsa, yro “Tianhe-1A” asnasgerca cobCt-
BEHHOW KUTAWCKOW padpaboTKOIi, U 4TO MPOBOAUI eé
Harmnnonanpuerit yHuBepcuTeT 060POHHBIX TEXHOJIO-
ruit (National University of Defense Technology —
NUDT). Cucrema noctpoena Ha 6-1epHbIX IIPOIIEC-
copax Intel Xeon X5670 (Westmere-EP) ¢ TakTOBOii
yacrotoit 2.93 GHz, a B KadecTBe aKCeJIepaTopoB
cayxat rpadgudeckue mporeccopbl oT NVIDIA.

CAD/CAM/CAE Observer #8 (60) / 2010

B 8-m criucke Green500 (peiitunr sueprosddek-
TUBHBIX CYNEPKOMIIBIOTEPOB) KUTAWCKUN pPeKopi-
cMeH 3aHaa ToibKo 11-e MecTo.

[TpousBogMTe THHOCTN JTH/IEPA TIPEIBIIYIIIX
JIBYX CITMCKOB, cynepKoMmmbiorepa Jaguar ot xommna-
muu Cray (1.759 PFLOPS), oka3aioch 10CTaTOYHO
TOJIBKO [IJIS1 2-TO MECTa B TEKYIIEM CITHCKE.

Ha crynenpky Huske, To ecTb Ha 3-10 IMO3U-
o, onyctunacs Nebulae ¢ GoicTposeiicTrem
1.271 PFLOPS, xortopblii moJTOMa Ha3aJ CTal
MEePBBIM U3 KUTAHCKUX CYNEePKOMITbIOTEPOB, MPEOJIO-
JgeBmuM Tetadaoncosbiit 6apbep. Hamomuum, uto
aTa CUCTEMA MOCTPOEHA Ha 6-sAIepHBIX TTPOIleccopax
Intel X5650 (Westmere-EP) w rpaduueckux mnpo-
neccopax NVIDIA Tesla C2050.

v/ Ha 4-M Mecte okasanach ciucrema Tsubame 2.0 ¢
peanbubiM ObicTpojieiicteueM 1.192 PFLOPS (nu-
koBoe — 2.288 PFLOPS), ycranosiennast B Tokuii-
ckoMm wmucTuTyTe Texnonoruit (Tokyo Institute of
Technology). JTO NePBBIH SANOHCKHIL CyNepPKOM-
nbIOTEP, NMPEoI0aeBINUil meTadaoncossiii Gapbep.

Implementation segments of supercomputers,
listed in Russian Top50 (20082010, 9713 lists)

wr, —
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OH mocTpoeH AByMs KOMIaHUuAMH — samnoHckoit NEC
" aMepuKaHcKoii HP — ma ocHOBe 6-sAIepHBIX IPO-
ieccopos Intel Xeon X5670 (Westmere-EP) u rpa-
¢uveckux nporeccopoB NVIDIA.

OtMmeruM, yto Tsubame 2.0 — eguHCTBEHHBIN
CyNEepPKOMITbIOTEp U3 nepBoil gecatku Top500, koro-
pblii Bomrer U B 1epByi0 jecatky Green>00, 3ansB
TaM BBICOKOE, 2-€ MeCTO.

v’ ]l MUPOBOTO CYHEpPKOMIBIOTEPHOTO CHMBO-
aa, komnanuu Cray, mocTpoiika meTadI0mCcoBbIX CY-
MEePKOMITBIOTEPOB, TTOX0XKE, CTaJa PYTUHHBIM JI€JIOM.
3a Bpems, mpoienaniee ¢ My6JIUKAIUN TPOIILJIOTO
peiitunra, na 6aze apxurtektypol Cray XE6 ¢ wuc-
noJsib3oBaHueM 12-g1epHbix miporeccopoB ot AMD ¢
yactoToit 2.1 GHz 6Bl TIOCTPOEH CYMEPKOMITHIOTED
¢ peanbubiM GpicTpogeiicteuem 1.05 PFLOPS (nu-
kogoe — 1.287 PFLOPS), KOTOpbIl M 3aHAA 5-10
cTylnenbKy B Tekymiem cuucke Top500. Cucrema yc-
TaHoBJieHa B HanmoHabHOM BBIYMCJINTENIBHOM 1IEHT-
pe 9HEepreTMYeCcKMX WccaeqoBaHuii MwuHUCTEpCT-
Ba suepretuku CIIIA (National Energy Research

Scientific Computing (NERSC) Center) B Kauu-
dopuun.

v’ Ha 6-M MecTe, 060CHOBAJICS CYTIePKOMIIBIOTED,
MOCTPOEHHBIN (GpaHIly3cKoil koMmTanueit Bull, koro-
polii ycranoBieH B Komuccapmare aTroMHOW W aJib-
TepHATUBHBIX HMCTOUHUKOB aHeprun (Commissariat
a l'énergie atomique et aux energies alternatives).
IJTO TepBbIi eBPONEHCKHil CyNnepKOMIbIOTED,
npeogojesmuii neradaoncossiii Gapbep. Peaib-
HOe ObICTPOIEICTBHE CHCTEMbBI, CO3/MaHHON Ha 6ase
8-samepubix mporieccopoB  Nehalem-EX  xomma-
uun Intel, cocrasnager 1.0 PFLOPS, nukosoe —
1.376 PFLOPS.

[Tepsorit B Mupe metadJioncoBblil CyTEPKOM-
nbiotep Roadrunner (410 TEpPeBOAUTCS KaK KaJju-
dopuuiickas Gerapomas KyKymka) “moGeranacs” 1o
7-ro Mecta. HamoMHMM, 4TO peasbHOE GBICTPOIEICT-
Bue cucrembl cocrtasiaser 1.042 PFLOPS, nuxo-
Boe — 1.376 PFLOPS.

Takum o6pasom, k Hosi6pio 2010 roxa merad.iorn-
COBBIiT 6apbep MPEOI0JENH CEMb CYTTePBbIYUCIUTE e

(2010, 36™ list
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us verpipex crpan — CIHA (3), Kurag (2), dno-
nuun (1), @pannun (1).

Yuco npoueccopHbIxX siiep
B CyIIepKOMIII)IOTean

CrarucTuka MmocJeHuX JBYX JIeT, OTpazKaionias
KoJm4yecTBo cucrteM u3 TopH00, MOCTPOEHHDBIX Ha
6a3e MHOTOSIJIEPHBIX TIPOIECCOPOB, IpUBEJAEHA Ha
puc. 1. B rekytiem, 36-M crircke HanboJee mMOMyJIsIp-
HBIMH OCTAIOTCsI 4-silepHbIe MPOIECCOPbI — HAa HUX
ocHOBbIBatoTcd 364 cucrembr. [Iuk cBoeil momymsp-
HOCTHU 4-siiepHbBIE TPOIECCOPDI MPOIILIN TOJ[ Ha3a/l,
KOT/a B 34-M crimcke oka3asoch 426 (To ecthb cBbIMe
80%) cucTeM, NOCTPOEHHBIX Ha UX 6a3e. 3a MoJaroaa
PE3KO PaCIHIMPHUJIOCh TpUMeHeHne 6-sAepHBIX TPO-
1IECCOPOB — YHUCJO HCHOJB3YIONMHUX WX CUCTEM BO3-
pocio ¢ 14 no 62. Ilpumenenme 8- m 12-g1€pHBIX
MIPOIECCOPOB BBIPOCJIO B ISITh pa3 U B TPU pasa — [0
10-t;u 1 15-TH cucTeM COOTBETCTBEHHO.

Yoxe tpu crnucka Top500 1moapan CBUAETEJAbCT-
BYIOT, 4TO HauboJiee MOMyJJasipHOE YUCJTO s/Iep B O/
HOWl cucteMe JIEXXUT B npenenax ot 4k no 8k, tae
k=1024. B 36-M cmucke TakKuxX CUCTEM OKa3aloCh
290 (puc. 5). 3a npomeamuii rog B aBa pasa (10
97) BBIPOCJIO YHUCJIO CYNEPKOMIBIOTEPOB, Y KOTO-
PBIX KOJMYECTBO sI/Iep HAaXOJAUTCS B Tpelesax OT
8k no 16k.

HeykJIOHHO pacTeT 4MCJI0 CUCTEM CO 3HAYUTEJTHHO
OOJIBIIIUM YUCJOM siiep. ATy 06J1acTh MbI YCJOBHO
BoigensieM ¢ 16k (puc. 6). Takue cUCTEMBI B MOMEHT
MOSIBJIEHWST JIEMOHCTPUPYIOT HOBBIE MOJAXOJbBI K TIO-
CTPOEHUIO CYIEPKOMIIBIOTEPOB C PEKOPJAHBIMU Xa-
PaKTepUCTUKAMHU. 3a JBa ToJa WX YUCJIO BO3POCJO
¢ 32 mo 50. OO6iree KOMMYECTBO CUCTEM, Y KOTOPBIX
yucso sijep mnpesbiniaer 128k, B 36-M crmcke peii-
tunra Top500 pocturio yxe BocbMu. PexopiacMeHoMm
B ATOW HOMUHAIINU SIBJISIETCS] CYNTEPKOMITBIOTED, yCTa-
HOBJIEHHBIH B Forschungszentrum B ropoze Juelich —
294 912 sapnep, to ectb 228k. A y HOBOTO peKOpP/I-
CcMeHa TPOW3BOAUTEJNbHOCTH U3 Kwurtas dumcsio mnpo-
neccopubix sazep (6e3 yckopureneil Ha rpadpuyecKux
npoieccopax) cocrapisier 186 368 win 182k.

Jlns poccuiickoro Tor50 3TOT MoKasaTesb TOKa
3HaumuTenbHo ckpomuee (puc. 7). B 13-m cmucke,
ony6imkoBanuoM B centsibpe 2010 roxa, Gosee 2k
MIPOIECCOPHBIX SIiep UMEIOT Bcero 15 cucreM, a vyuc-
JgoM 6osee 16k MOKET TTOXBACTATbCS TOJBKO JIHIED
crucKa — cynepBbruucautesb “JIoMoHOCOB”, KOTO-
poiit mmeer 35 360 (mpumepno 35k) azep.

Beayuiype npousBo/iuTe I MPOLHECCOPOB
Il CYNIepKOMIIBIOTEPOB

[TpousBosuTEIEM TIPOIECCOPOB [IJIST TOIABJSIO-
1mero GOJIBIIMHCTBA CYTIEPKOMIIBIOTEPOB, BXOSIINX
B Top500, sBasgercsa kommnauusi Intel (puc. 8, cne-
Ba). B noa6pe 2009 rozxa, uione n nog6épe 2010 roza
YUCJI0 cucTeM Ha 6a3e MHTEJOBCKUX IMPOIECCOPOB
cocraBJjisgao coorBerctBento 402, 408 u 398.

Ha Bropom mecrte mper xommanuss AMD — 42,
47 m 57 cucreM, a TpeTbe 3anuMaetr IBM — 52, 42 u
40 cucteM COOTBETCTBEHHO.
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CpaBHeH¥e 110 MOKA3aTesio CyMMapHOIl TTPOu3Bo-
JIUTEJBHOCTHU CUCTEM, TIOCTPOEHHBIX HA MPOIleccopax
COOTBETCTBYIONINX BEHJOPOB, [AJS TOCJAEAHUX Tpex
CIIMCKOB TaK’Ke OKa3bIBaeTcs B MOJb3Yy Intel — 15.4,
19.6 u 26.6 PFLOPS (puc. 8, cnpasa). [l.1a Komia-
nun AMD tudpst 6yayT caenyiomumu — 6.2, 6.7 u
10.9 PFLOPS, apna IBM — 6.0, 5.8 u 5.8 PFLOPS
COOTBETCTBEHHO.

WuTenoBckue IMpoIeccopbl pacipeessioTes 1o
TpeMm cemeilictBam: EM64T, IA-64 n Core. Bee npo-
neccopol “Tosy6oro ruranta” mpuHAJJIERAT K ce-
meiictBsy POWER, a mpotieccopsl AMD, BedHOTO
KoHkypeHTa Intel, — k cemeiictBy AMD x86_64.

Ha ocHoBe mporieccopoB apyroit apXuTEKTYpPhbI
MOCTPOEHO BCETO MATH cucTeM. B TexyiieMm crucke
MpeJCTaBJeHbl [[Be CHUCTEeMbl Ha 6ase IPOIECCOPOB
¢ apxurektypoii SPARC (ona paspaGorana KoMmIia-
Hueit Sun), U oxHa cucTeMa, KOTOpas HUCHOJIb3yeT
MpOIleCCOPhl, pa3paboTaHHbIe STOHCKON KOMITaHUeil
NEC.

Kak cBumeTesbcTByeT POCCUUCKWN — PEUTUHT
Ton>0, BegymMUME TTPOU3BOAUTEISIME TTPOIIECCOPOB,
Ha 6ase KOTOPBIX TIOCTPOEHBI CYIEPKOMIIBIOTEPHI,
yCTAHOBJIEHHbIE Ha Tepputopuu Poccum, SBASIOTCS
Te ke Tpu Komnanuu — Intel, AMD n IBM (cm.
puc. 9). B 13-m cnucke (centsa6pp 2010 r.) 3adgukcu-
poBaHo, uTo 41 cucrema cienana Ha 6a3e WHTEJIOBC-
KHUX MPOIECCOPOB, MEeCTh — Ha mpoieccopaXx AMD u
nBe — Ha 6ase MukpornpuéopoB IBM. Coxpanunmiach
TaK)Ke OJHa cucteMa, 6a3UPYIOIMAsiCsa HA MPOIECCOo-
pax ot HP.

Oo6aactu npumenenusi cucrem BIIB

Hau6osabIiiee Kom4ecTBO CynepKOMIbIOTEPOB U3
Top500 ceropusi pab6oTaeT B IPOMBINIJIECHHOCTU: B
36-M crniucke takux 282. [l HAyYHBIX MCCIEI0BA-
uuit npumensiorest 110 cucrem, a B o6pasoBaHum —
79 (puc. 10, caesa).

[lo cymmapHOMy  ObBICTPOJENCTBHIO  CHUCTe-
Mbl ad Haykm wuayt Brepeau — 21.9 PFLOPS;
HAa  TPOMBIIJIEHHOCTh  paGoTaeT  COBOKYITHAS

Total performance of supercomputers, listed
in Russian Top50 (2005+2010, 3+13" lists)
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Puc. 14. Cymmapnoe 6vicmpodeticmeue
CYNEpKoOMNvLIOMeEpPOEs, GKIIOUECHHIX 6 POCCUUCKULL
Ton50 (cnucku 3+13, 2005+2010 22.)
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BbIuMCaUTENbHAS MOTb 11.2 PFLOPS, a na o6paso-
Banue — 8.5 PFLOPS (puc. 10, cnpasa).

B coorBerctBum ¢ poccuiickum Tom50, cermeHT
paboTaoNNX HAa MPOMBIIIJIEHHOCTh CYHNEPKOMITBIO-
TepoB B centsiope 2010 1. cocTosIT BCEro U3 MIECTH
cucreMm (puc. 11), a B cdpepe HayUHBIX UCCAEL0BAHUI
paborayio ceMb. boJiee TOJOBUHBI CynepBbIYUCIUTE-
Jgeii — 28 cucteM — TpyauTcd B cepe poccHiicKOro
BBICIIIETO 06Pa30BAHNUS.

Peruonajbusbiii cpes peiirunra Top500

Pervonanbublii Tabesb O paHrax, IpeacTaBJeH-
wbtii Ha puc. 12, 13, Bxawouaer CHIA, Espocoios,
Kuraii, dnonuio u Poccuio.

v’ CIIIA

nasaz, B uione 2010 roga, ux 6bIJIO0 HAMHOTO MEHbB-
me — 4.8% (24 cucrembr).

CymMapHoe ObICTPO/IeiiCTBHE TOMOBBIX KHTalic-
Kux cucrem gocturio 5.689 PFLOPS, n nona KHP
BIIEPBbIE cTaja AByX3HauHoit — 13% ot obIiero 3Ha-
yenus auasa Top500. 3a nBa NPOMIEAIINX Tofa CyM-
MapHoe ObICTpOojielicTBIE BBIpOCJO Toutn B 11 pas:
B Hosi6pe 2010 Toma 3TOT MMOKa3aTeJb COCTABJSJ
0.521 PFLOPS (3.1% ot 06111ero 3Ha4eHus).

v’ SdInouus

B nos16pe 2010 roma 26 paGoraoniux Ha TEPPUTO-
pun Anonun cucrem u3 crnucka Top500 npoaeMOHCT-
pUPOBAJU YETBEPTYIO TI0 BEJUYMHE CYMMapHYIO
npousBoAUTENbHOCTD: 2.904 PFLOPS (unn 6.7% or
o6reit).

ITo JlAHHbBIM Ha HOSIOPH
2010 roma, CHIA nputotunu 60Jb-
me rnosoBuubl  (54.8%) cucteM,
HaGpaBIIUX TPOXOAHON Gaaa B

Amount (above) and total performance (below) of supercomputers,
listed in Top500 (2008+2010, 32"+36" [ists), grouped according to

systems vendors

Top500 — 274 cyuepkoMubioTepa. wr.

Hudper roamuHoll gaBHOCTH  — A
277 cuctem (55.4%).

o [

Cymmapnoe 6bICTpOIEliCTBIE =
274-x cucteM, WHCTAJJIUPOBAHHBIX o
150 4o —

B CIIA ma nosiopn 2010 roaa, mo- =

crurno 22.241 PFLOPS (51% ot
o6miero 3HaueHus IS BCeX cylep-

32-i4 cnncok, Hos6pb 2008
33-11 cnucok, noHb 2009
34-i4 cnncok, Hos6pb 2009
35-11 cnucok, noHb 2010
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[lonronma nasag B CrpaHe BOCXOISINETO COJIH-
na dyukuonnposaso 18 cucrem yposua Top500,
obecrieynBasi ~ CyMMapHyI0  MPOM3BOAUTEIbHOCTD
1.253 PFLOPS (3.9% ot o6meii).

v Poccus

B 36-m cnucke peiitunra  Top500 Poccus
npeacrasiaena 11-10 cucremamu (2.2% ot obuie-
ro uucia). CymmaphHoe ux ObicTpojeiicTBue co-
craBasger 868 TFLOPS (2% ot o6mero). Takum
o6pasom, Poccusg — enuHCTBeHHAas cTpaHa B Ha-
IeM permoHaJbHOM pEWTHHTEe, TJe CyMMapHas
NPOU3BOJAUTEIbHOCTh BKJIIOYEHHBIX B peHTHHT
Top500 cuctem eme He gocturia neradJaonco-
BOTO pyOesxa.

Cpasy ke OTMeTHUM, YTO CyMMapHasi IPOU3BO-
JIUTEJBHOCTD CYTIEPKOMIIBIOTEPOB, BKJIOUYEHHBIX B
poccuiickuit Tond0, B centsiope 2010 roga BrepBbie
npesbicuIa 1eTadIONCOBLIN py6esk ¢ IMoKasareseM
1.253 PFLOPS (puc. 14).

[To cocrosinuio na wHOss6pb 2010 Toma, poccuii-
ckuit mugep BIIB, cymepkommbiorep “JlomonOCOB”,
3aHuMaer 17-e Mecto B Mupe, 60Jiee 4eM B ceMb Pa3
ycrymas mo 6bICTpoeicTBUIO ugepy — “MuedHoMy
nyTtu”.

Beaymue npoussoauten
CYIepPKOMIIbIOTEPOB

[TokasaTenu BeaymuUX NMPOU3BOAMTEJNEH CyTep-
KOoMIIbIoTepOB B peliTunre Top500 1mpencTaBJeHb
Ha puc. 15. Bce koMmaHUn OTPaHKUPOBAHBI B CO-
OTBETCTBUU C CYMMapHOI ITPOM3BOAUTETHBHOCTHIO
cucrteM, HabpaBmux mnpoxoauoir 6annx B Top500.
Kpyr paccmaTpuBaeMblX KOMIAHUIT B HACTOSIIEM
0630pe pacHUpeH ¥ BKJIOYAET CJeAYION[He TpPU
TPYIIIBI:

e TIPOU3BOAMTENH CYNEPKOMIIBIOTEPOB, BXOSI-
mux B mnepByio xpecatky Top500 — NUDT, Cray,
Dawning, NEC, Bull, IBM;

e nujiepbl MupoBoro peraka HPC-cucrem — IBM,
HP, Dell, Oracle (Sun), Fujitsu,

e JIA/Iepbl PEruoHaJibHbIX pbIHKOB HPC-cuc-
tem — IBM, Bull, NUDT, Dawning, Fujitsu, NEC,
“T-Tlnardopmbr”.

[To KOMMYECTBY YCTAaHOBJEHHBIX CYIEPKOMIIBIO-
TEPOB JHUAEPOM ABYX IOCJHEAHUX CIUCKOB (MIOHDb U
Hos6pp 2010 1.) aBasgerca kopnopauuss [BM, mo-
crpouBmas 198 u 200 cucreM U3 MATUCOT COOTBETCT-
BeHHo. ITokazarenn HP HeMHoro ckpomuee — 185 u
158 cucrem (puc. 15, cBepxy).

Ha mopsiok MEHBITUM YHCJIOM HHCTAJJIUPOBAH-
HBIX CHUCTEM MOTYT MoxBactarbcss kKommnanun Cray,
Dell, SGI n Oracle (Sun) — 8 noa6pe 2010 roga ux
6b1710 29, 23, 22 1 11 cooTBETCTBEHHO.

Y ocrasbHBIX KOMIAHWN YHMCJIO MHCTAJJIAINN He
nocturaet 10, u auaupyer cpeanm nuux Bull — 9 cuc-
TEM.

B acmekre cyMmmapHOro ObICTPOAEHCTBUSI BCeX
YCTAHOBJEHHBIX  CHUCTEM  OECCIOPHBIM  JIHJAEPOM
Top500 siBasiercs IBM (puc. 15, cuusy). B wuione
n wosi6bpe 2010 roga 3TOT BarKHEWNINil MOKa3aTeJb
nmen 3unavenus 10.9 n 121 PFLOPS cooTBercT-
Benno. [lust cynepkomnbioTepoB HP oH Obla paBeH
6.6 1 6.9 PFLOPS cOOTBETCTBEHHO.

Bropyio mosuinuio mo cyMMapHOil TNpPOU3BOJU-
TesbHOCTH Ha HOSIOPL 2010 ro/a 3aHUMAIOT CUCTEMBI
or Cray — 8.4 PFLOPS.

[Ipoussogutenbuocts cucrem SGI, Oracle (Sun)
u Dell, yxe ron uiu moJatopa Hasa/ epeBanBIIast
yepes nertadoncoBbiii pybex, B Hosi6pe 2010 roma
pocruriaa nokasareneit 2.5, 1.7 u 1.4 PFLOPS co-
OTBETCTBEHHO.

B nosibpe 2010 roma BmepBble MpeBbICHIA Tie-
tadyionic cymMMapHasi MpPOU3BOAUTEJNBHOCTh CHUCTEM
NUDT un xomnauuii Bull u NEC — 2.566, 1.914 n
1.458 PFLOPS coOTBETCTBEHHO.

B poccuiickom crmcke Ton50 (puc. 16) nep-
BYIO TO3UIUIO IO CyMMapHOIl ITPOU3BOAMTETHHOC-
i cucrem 3annMaer kommanus “T-Ilmardopmbr”
(385 TFLOPS pna 7 cucrem), onepexas HP
(307 TFLOPS nng 14 cuctem) u IBM (277 TFLOPS
nas 15 cucrem).

IE3 9-i1 cnucok ceHTsi6pb 2008 2
b 1 10-# cnvcok mapT 2009 ]
3 11-11 cnncok ceHTs6pb 2009
I3 12-1 cnncok mapt 2010

[ 13-it cnncok ceHTsi6ps 2010

Amount (left) and total performance (right) of supercomputers, listed in Russian Top50
(20082010, 913" lists), from world and Russian leading vendors
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Puc. 16. Koauuecmso (caesa) u cymmapnoe Goicmpooeticmeue (cnpasa) cynepromMnulomepos u3 Cnuckd, 6Kio-
uennvix 6 poccutickuti Tond0 (2008+2010 zz., cnucku 9+13), om 6edyuux Muposbix u POCCULICKUX NPOU36o0umeel
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IJTa KOMIIAHWS SBJASETCS JUJIEPOM POCCHII-
CKOTO pblHKa. HemaBHO oHa BBIMTpajsa KpPYMHBIE
KOHTPAKThl Ha MOJEPHU3AINNIO paHee TOCTPOEH-
HBIX el0 Xe cynepBblumcautresneii. Ocob6oro BHH-
MaHUs 3aCJAYKUBAET KOHTPAKT, NpeaycMaTpUBaio-
muit gocrpoiiky augepa Tom 50, cynmepkommbioTe-
pa “JloMoHoCOB”, € 1EABIO JOCTUKEHUS CyMMapHOii
npoussogutenabioctu 1.3 PFLOPS (uger u pedb
0 peasbHOM WU THUKOBOM OBICTPOAEHCTBUN — He
coobmraercs).

Moaepuusanus cynepkomibiorepa “Jlomonocos”
nposoauTca komnanueil “T-Ilnatrdopmbl” Ha ocHoBe
coOCTBEHHBIX Pa3dpaboOTOK — peub UJET O HOBeiilei
rubpunnoit 6aeiia-cucreme TB2-TL ¢ rpaduyeckn-
mu tpoueccopamu NVIDIA Tesla X2070. Bcero
6yzeT 106aBJeHO BOCEMb CTAHIAPTHBIX IIKAQOB,
KaX/JIblil M3 KOTOPBIX OOECHEeUUT AOMOJHUTENbHOE
nukoBoe 6bicTposaeiictue 100 TFLOPS.

[Tockombky 6aeiia-cuctembl komnanuu “T-ITmar-
¢opmbl” UMEOT BBICOKYIO 3(hPEKTUBHOCTD, a UX
peanbHOe OBICTPOJAEHCTBUE HE HAMHOrO HUXKe TIH-
KOBOTO, MOXXHO C GOJIBINON BEPOSITHOCTHIO YTBEPIK-
narb, yto K kouny II xB. 2011 roga (a 3HAYUT K MO-
MEHTY BBIXOJa CJIeyIonero, 37-ro cnmcka T0p500),
B Poccum mosgButTcs cynepKOMIIBIOTED C peaTbHBIM
6bicTpogeiicTueM Boiiie 1 PFLOPS.

[Tockorbky  KOMMaHUs  yKe  KOHTPOJHUPYET
3HAYUTENBHBIH ~ CETMEHT = POCCHUHCKOTO  pPBIHKA

CYIEPKOMIIBIOTEPOB, €€ PYKOBOJCTBO IPUHSJIO pe-
IIeHWEe PACIIUPUTh TMPUCYTCTBUE HA 3apy6esKHBIX
porkax (MX cymMMapHBIH 06beM MpeBbimiaeT 00beM
POCCHIICKOTO pbhIHKA Ha OAMH-ABA nopsaka). C aroi
1eJbI0 KOMIIAaHUS OTKpbLIa 3apy6eskHble 0pUCHI, a
Tak)Ke yBeJUYuJa CBOH KalluTaJ 3a cUeT IpHUBJeYe-
Hus cpectB “BruemskonomGanka”, KOTOPbIN cTas eé
COBJIAJIEJIbIIEM.

YuurpiBasg Hammume pazpaboTox meTadoncoBo-
ro KJiacca, a TakyKe CTpeMJIeHWe BHECTU CBOW BKJIA[
B JIOCTUIKEHUE 3IK3dhioncoeozo pybeska TPOU3BO-
autesbHocTH (B TOM 4Mcjie, B COTPYAHUYECTBE CO
cunermanuctaMmu MI'Y um. M.B.JloMmonocoBa), aM6u-
IMO3Has 3a/la4a CTaThb KOMIIaHUel MUPOBOTO YPOBHSA
BITOJIHE MOKET ObITh pelieHa.

Mpbl ke, co cBoeil cTOPOHDI, 3aUKCUPYEM cTap-
ToBylo nosunuio komnanun “T-Ilnatrdopmbl” B Mu-
poBoM Top500, B okpy:keHWU OYAYIIUX KOHKYDPEH-
TOB, KaK 3TO BBIIVISIAUT TIO0 COCTOSIHWIO Ha HOSIOPH
2010 roza (puc. 15).E4
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