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Bawa cuctema I Xeon |
XpaHeHus '
AaHHbIX
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0OCTaToO4YHO
HagexHa?

[ckoBble cncTembl xpaHeHust gaHHbIX Fujitsu ETERNUS DX —
abcontoTHast 6e30MacHOCTb JaHHbIX

AH(OpMaLIMOHHbIE aKTUBbI ABASIOTCS KMIOYEBbIM KOMMNOHEHTOM, FapaHTUPYOLLUM
XKU3HECTOCOBHOCTb 1 NpoLiBETaHNe Bawero 6uaHeca. YTobbl He YTOHYTb B MOTOKE
MH(opmaumu, Bam noTpebyeTcs A0CTaTOMHO MOWHOE PeLlEHME, CNoCOBHOE NOCTOSHHO
yaepxuBaTb Bac Ha nnasy. HecMoTps Ha yBennyeHne 06bEMa AaHHbIX, OHO IOMKHO ObITh
J0CTATOYHO HAfIEXHOE NS 3alnThl 0T NepeboeB B paboTe, a Takxke OCTaTOYHO rMOKOE,
4T06bI BNncaTbest B Bawy UT-undpactpykTypy. Y Fujitsu ecTb Takoe peluenne: ETERNUS
DX80 S2 1 DX90 S2 Ha 6ase npoueccopa Intel® Xeon® — A0CTYMHbIE CUCTEMbI XPaHEHNS
JaHHbIX AN ManbIX 1 CPeAHNX NPeANpUSTUIA, B KOTOPbIX COYETAOTCS abCONOTHAS
0€30MacHOCTb [iaHHbIX, 3a60Ta 06 OKpYXXatoLLEN CPeae U MPOCTOTa UCMOb30BaHMS.

B [loCcTynHble, NErkie B NCNONb30BaHNN JUCKOBbIE CUCTEMbI XPaHEHNS
JaHHbIX ANs Manoro 1 cpeaHero 6usHeca

B MakcumanbHas HaJiexXHoCTb, 6630MacHOCTb U AP(EKTUBHOCTb

W Pa6oTaTb ¢ ETERNUS SF / SF Express cTano eLlé npotue

[insg nonyyexns 6onee nofpobHoi nHcopmaumn o cuctemax Fujitsu ETERNUS DX80 S2 ETERNUS DX80 S2
nnn DX90 S2, noxanyiicTa, CBSXMTECH C Balunm ToproebiM npeacTasutenem Fujitsu,
TOproBbIM NapTHEPOM Fujitsu, nan noceTuTe Hawl Be6-caiT:

ru.fujitsu.com/eternus

Fae kynutb: Komnanus 0CS, Ten.: +7 (495) 995 2574 (no06. 2124),
+7 (812) 324 2870 (p00. 2124)

Toprosbie Mapky Intel, norotun Intel, Xeon u Xeon Inside npuxagnexar kopnopauuu Intel 8 CLUA u/unu apyrux ctpaHax. PEK/TAMA.

o,
shaping tomorrow with you FUJITSU
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Teprun

K3adnorica

OBpEMEHHbIi1 MUp HauMHAET KUTb 101

THETOM OrPOMHbIX MaCCHBOB JIaHHbIX —

CEerozHs MpenMyLIecTBa Mojy4aeT TOT,
KTO CyMeeT BbIJIOBUTb KPOXU MH(POPMALIUH
13 OKeaHa pasjIMuHbIX (AKTOB, OMUCAHMI
1 HaGmoneHnit. Miner im peunb o cBeneHn-
SIX O TOTOBSILLEMCSI TEPaKTe, KOTOPbIE HAZl0
OTQUILTPOBATH B [IOTOKE TpPemna coluab-
HBIX CETEl, O BbISBJIIEHUN HEPETYISPHbIX
COOBbITHII B MacCHBE TeJIEMETPUM OT Tep-
pUTOpHANIbHO pasMelleHHbIX CEHCOPOB
WJIM BbIZIEJIEHNU LieJieid JUIsl TPYNIUPOBKU
GeCNUIOTHBIX JIETAaTENbHbIX ANNapaToB —
Be3Jie ceituac TpeGyI0TCs BBICOKOMPOU3BO-
IMTeJIbHBbIE CHCTEMBI, CIIOCOOHBIE paboTaThb
C pacrnpejieJieHHOM NaMAThbIO.

JleficTBUTEbHO, KaK MULLYT aBTOPLI 3TO-
ro HOMepa, MOCBSILLEHHOTO 9K3a(JIONCHBIM
TEXHOJIOTUSIM, JOCTHUXKEHUS], HallpUMep
B apXeoJIOTMK UJIM reofie3unyt, Bce 6oblile
CErOZiHS1 3aBHCSIT OT TOrO, HACKOJIBKO YCIIeLl-
HO yznaetcst 06paboTaTb OrpoMHbIe 0G'bEMBI
1MPOBbIX JAHHBIX, OTy4YEHHbIX BO BpEMsI
ToJIeBbIX MCCIefoBaHuil. Bo3Hukna naxke
HOBasl IapaiurMa HayYHbIX UCCIIEOBAHMH,
B COOTBETCTBMM C KOTOPOIl OTKPBITHUSI Jie-
7IAIOTCS N0 Pe3yJbTaTaM aHajM3a JaHHbIX.
BblcokonpousBoauTeNbHble CUCTEMbBI He
TOJIKO NMO3BOJISIOT YBEJIWUUTb MacluTal-
HOCTb pabOThI CMELNaNNCTOB U3 Pa3HBIX
obnacreil, HO 1 [eNalT JOCTYIHBIMU st
aHaju3a Y MPUHSITHS peLIeHUi OrPOMHbIe
00beMbl Kak OMepaTUBHBIX JAHHBIX, TaK U
JaHHBIX MHOTOJIETHNX HAbIIIONEHMI, JIexa-
LIMX MEPTBBIM IPy30M, Kak, HapuMep, B
reozie3nn. OfHAKO 111 yCrelHoM 06paboT-
KM 6GOJIbLIMX MacCHBOB JaHHbIX TpebyeTcs
peLInTe MHOKECTBO CEPbEe3HbIX pobiieMm,
¥ He TOJIbKO TEXHOJIOTMYECKHUX.

Kak usBecTHo, 4T0o-1Mb60 HOBOE ueso-
BeK ZiesaeT 0GBIYHO B TOM Cily4ae, ecju
yKe He cpabaTblBaeT MPUBBLIYHBIA HAbOP
CpelncTB, — 3TO U HAbJIONAeTCs CEroaHs
B HPC-nnnycrpum, okasasiueiics nepes k-
3acdoncHeiM 6apbepoM. CeropHs Moka Hy
onHa MT-komnanus 1 naxe cTpaHa He MO-
KeT 3asiBUTb, YTO 0071aZaeT BCEM NAKETOM
TEXHOJIOTH JIJIs1 CYNepKOMIbIOTepa MOLL-
nocteto 1 EFLOPS, anist cospanus kotoporo
HeoOXOAMMO KOMILIEKCHOE pellieHne 3ajay
3HepronoTpebeHys, NOBbILIeHNs 3 dek-
TUBHOCTH paboThl C pacnpeseseHHoN na-
MSITBIO, pacrapaseMBaHus TPUIIOKeHN
1 T. 11. TONIbKO MPY yCI0BUM FApMOHUUYECKOIA
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KOHBEPreHUMU YCUIMIi BCeX KOMMETEHTHbIX
pa3paboTYMKOB MOXKHO CErOIHsl BECTH MPOEKT
CO371aHKs1 9K3a(IIONCHOrO CYNepKOMIIbloTe-
pa. B 3ToM HOMepe coOpaHbl TOUKY 3pEHHsT
GOJNBLUIMHCTBA POCCHICKMX Pa3pabOTUMKOB,
06J1afaoLLIMX HEMJIOXO# 3KCIIepTH30ii B OTAe-
JIbHBIX OOJIACTSIX CYTIEPKOMITBIOTEPOCTPOEHHS,
cpenu KOTOPbIX: CeTU, MUKPOIPOLIECCOPbI,
MH}PaCTPYyKTypa, ynpasjeHue, NoAroToB-
Ka KazpoB. OTpasiHo, UTO, KaK OTMEUaeTCs B
cratbe «CynepkacTtep ¢ rno6anbHO anpe-
CyeMoii MaMsITbio», B CTpaHe B Hauase 2011
rona Gbia MPEeAsIoskeHa KOHLEMLMs co3aa-
HUS1 9K3a(TIONCHOrO CYMepKOMIbIOTEPA, HO,
KaK MALIYT aBTOPbI APYTOii CTaTbU, CKYAOCTb
1H$OpMALIK O TPOBOANMBIX PaboTax He M03-
BOJISIET COCTaBUTb MOJTHOLIEHHO! KapTHHbL. B
onpefiesieHHbIX Pefiesiax 3T0, KOHEUHO, ONpaB-
IaHHO, OJHAKO B 001L|eM CITy4ae 3aKPbITOCTb
He CII0COOCTBYET KaueCTBEHHOMY BbINOJIHE-
HUIO TAKMX MacLUTaGHBIX MPOEKTOB.

Bmecre ¢ TeM HeKOTOpbIe HOCTYIHbIE 06-
LLIECTBEHHOCTH ITyOIMKALIMM 10 CO371aBaeMbIM
B cTpaHe HPC-pelienusim He packpbiBatoT
KaK1X-M60 MeTpPHK, O3BOJISIOLLIX OLIEHUTb
JOCTUTHYTBIe pe3ynbTaThbl. Hanpumep, npu
pelleH!H BasKHeMIIMX TeXHUYeCKMX 3azau,
TaKUX KakK CO3JjaHue CUCTeM YNpaBJieHUs!
ABTOHOMHBIMM MOOMJIbHBIMY KOMILIEKCAMH,
4acTO MPUMEHSIETCS] TpEXMEpPHOe ObICTpoe
npeo6pasoBanue Pypbe, 1 BOSMOKHOCTH
COOTBETCTBYIOLIEH KOMIbIOTEPHO CUCTE-
Mbl MOTYT OTJIMYHO MJIIIOCTPUPOBATH Bbl-
nonxenue tunosoro Tecta NASA NPB. Tlo
MHEHHIO HaLIKX aBTOPOB, ObUIO Obl Liese-
coo0pa3Ho co3naHue Ha 6a3e akazemMuiec-
KMX MJIM BY30BCKUX CTPYKTYp LIeHTpa Tec-
TUPOBAHMS, MO3BOJISIOLLEr0 0OBEKTUBHO
OLeHMBATb MEePCHEeKTUBbl KOHKPETHBIX 3K-
3a¢IIONCHBIX TEXHOJIOrUi1, TeM Gojiee uTo
OnbIT PYHKLIMOHMPOBAHUS TAKUX LIEHTPOB
B CTpaHe UMeeTCs.

Hekoropble aBTOpHI JKypHana CUMTAIOT,
YTO F'OHKA 32 3K3a(JIONICOM He HY>KHA U yKe
MIMEIOLLIMeCs CYNepKOMITbIOTEpPbI Heno3arpy-
keHbl. [IpunHa 3TOro MOXKeT 3aKIouaThCs B
Hec6anaHCHPOBAHHOCTH HaBsI3bIBAEMOIA U1~
HOBHUMKAMH CTPYKTYpPbI pacX0fi0B OlomsKeT-
HBIX CPEZICTB Ha BbICOKOMPOM3BOUTEbHbIE
CHCTEMbI, periamMeHTUpYIoLLeil BblieeHne
IeHer MCKIIIOUMUTENIbHO Ha 060pynoBaHie,
a He Ha pa3paboTKy napaJuiesbHbIX MPUIIO-
KeHU, 06CIysknBaHNe, MOAEPHU3ALMIO U
ynpasnenue cructem HPC.

KOJIOHKA peflaKTopa

Tema nHTerpaumm 061akoB akTHBHO 00-
CYKLAeTcst B CTpaHax, rae npuobpereHne
CEpPBUCOB 13 06J1aKOB CTaJIO NPHUBBIYHBIM
nenom. OnHako M TaM rnobasbHbIM 06ma-
Kam, TpY BCeil UX MPUBJIEKATeIbHOCTH, He
yZaeTCsl OKA LIMPOKO BOWTHU B IPAKTHKY pa-
GOTbI MPENNPUATHI — KPYMHbIE KOMIIAHUH
CO31al0T YacTHble 001aKa, a OCTasIbHbIE OX-
BaueHbl UMK c1abo. [pobnema nHrerpaumm
crasa 6apbepoM Ha myTH 0671aKOB: MHOXeC-
TBO NPUJIOKEHNI U MX TOCTABLLMKOB; MHO-
5KeCTBO MIATHOPM HOCTABKY NPUIIOKEHNI],
o6ecreunBaloLMX JOCTYII K IPUIIOKEHNUSIM
OTOBCIOY; MHOKECTBO MCTOUHUKOB JIAHHBbIX,
MMEIOLLMX Pa3JIMYHYIO CTeNeHb CTPYKTYpH-
POBAHHOCTH — BCe 3TO He NO03BOJISET NpPHU-
MEHUTb K 06J1akaM OOBIUHYIO KIIMEHT-Cep-
BEpHYI0 MHTErpaLMmio.

CrnosxuBLIeecs NonoxkeHue aej, Kak oT-
MeuaeT Jleonnn YepHsik, MOKeT USMEHUTD
nosiBIeHMe 0671auHbIX GPOKEPOB, PeLUAIOLLINX
3afaun uHTerpaumnn 06sakos. Pacnionarasich
Meskly Mob30BaTeNIMU U NpoBaitaepamMu
00671aK0B, TakKe 6pOKepbl MOT'YT NPUAATh
CcepBKCcaM He0OX0aNMble IOTPeGUTENbCKIE
KayecTBa — aHaJIMTUKU CUMTAIOT, UTO K 2015
rony pasmep o6pasyoLLerocs cermeHTa 06-
na4HbIX GpoKepoB Ha VIT-phIHKE MOXKeT npe-
BbicuTb 100 M7pA no.

Mneeit sx3ap10ncHOro cynepkoMIIbioTepa
03a60THIIHCD Y3KE BO MHOTHX CTPaHAX: OLHU
noka o06CyKaaoT 1 GOPMUPYIOT KOHLEMN-
L0, IPYTHE Y3Ke MMEIOT YeTKUI M1aH pabor,
0 XO7ie KOTOPbIX OHH JO3MPOBAHHO COODLLAIOT
00LLeCTBEHHOCTH, TPETbY Pa3BePHYJIU MOLL-
HYI0 FrOCyJ1JapCTBEHHYIO IPOrpamMMy Co3za-
HUsI KOMIUIEKCA 9KCTPeMaJlbHbIX TEXHOJIOT M,
TpebyeMbIX IJIs1 JOCTHXeHUs 9K3adiionca,
a B YeTBEPTBIX 3aHSThI JIULID [IETIEXXO0M CO-
OTBETCTBYIOLEro GHIKeTHOr0 GpUHAHCH-
poBaHusl.

— JImumputi Bonkos

www.osmag.ru « 07/2011 ¢ OTKpbITbie CUCTEMbI® 1
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IT for Bussiness
Innovative Technology for Computer Professionals

2011, Volume 19, Number 7

30 Where is «Elbrus» Going

12 Integration as Cloud’s Foundation
Leonid Chernyak

In order to have clouds turned into another utility,
as analysts predict would happen, all their resources
have to be integrated.

16 FLOPS and Horsepower
Leonid Chernyak

As of July, 2011, clusters are still dominating
the Top500, leaving only 20% to competitor archi-
tectures. But does that really reflect the situation
in the high computing landscape?

21 Supercomputer with Globally
Addressable Memory
Alexander Rechinsky, Viktor Gorbunov,
Leonid Eisimont

SPbSPU has installed a supercomputer which has
quad-processor nodes with large intra-node shared
memory. What is special about that supercomputer,
why do industry experts find it peculiar, what was the
aim of its creation and how is it applied?

26 Asian Pacific Petaflops
Andrey Molyakov, Viktor Gorbunov,
Pavel Zabednov

Mikhail Kuzminsky

In late 90s, Elbrus 2k microprocessors could compete
with Intel Itanium, but their destiny would turn out to
be different. What is the Moscow Center of SPARK
Technology busy developing nowadays?

33 Networks for Supercomputers

Dmitry Makagon, Evgeny Siromyatnikov

The network is ever more often becoming the bottle-
neck which impedes the growth of productivity. What
are today’s focus areas of developing modern high-
speed communication networks? What challenges
are awaiting developers and what does the industry
have to offer?

38 Supercomputers for Graphical Tasks

Alexander Semionov, Alexander Frolov,
Anatoly Nikitin, Vladimir Kabikin

The excitement about big graphical challenges and tech-
nology used for their solution is constantly growing.
What are modern approaches to supercomputer sys-
tems used for overcoming those graphical challenges
and what is being done in this respect in Russia?

44 Supercomputer Mythology

Anton Korzh

In 2001, Russian supercomputers were far from
entering the Top500, but now the country has left
the back seat of the HPC industry. Over a decade,
the Russian supercomputer industry has made
a breakthrough, generating a number of myths.

SECURITY

46 Secure Identities

Today, Chinese and Japanese supercomputers have
largely moved aside former leaders, which serves as an
evidence of supercomputer technology breakthroughs
in those countries and lets us predict growing com-
petition not only in the high performance system
market but also in the market of microprocessors
and VLSI communication circuits.

http://infozone.osp.ru
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Vinton G. Cerf

Security is a major focus of attention for opera-
tors and users of the Internet and its many applica-
tions. Among the thorny problems still inadequately
addressed is identity authentication for purposes
of associating a particular user with particular ser-
vices and authorizations.

W AanbHero 3apybexnsa

CLOUDS
48 HPC in Clouds
Leonid Chernyak

For alarge number of reasons, clouds are the most
favorable environment for high productivity com-
puting; the movement towards that end has started
but there’s still a long way to go.

IT MANAGEMENT
51 Gauging IT Management Processes
Dmitry Isaychenko

Measurement is integral to managing any object:
people, mechanisms, cash flows, etc.; but where-
as methods for measuring the state of inanimate
objects have existed for several hundred years,
approaches to gauging processes are still at their
genesis stage.

OPINION

54 Chasing the Exaflop
Sergey Soukov
Supercomputers are becoming ever more powerful,
but how much are the systems created today focused
on needs of the end user? Does today’s chase after
the exaflop make any profound sense?

EXTREME TECHNOLOGY
56 Solution to Big Data
Leonid Chernyak

The success of giants like Google, Yahoo, Amazon
and Facebook is largely based on proprietary tech-
nologies used for creating their own data centers.
Why not use similar approaches to ordinary enter-
prise datacenters with classical servers and storage
systems adapted to traditional loads?

0S ACADEMY. LIBRARY

59 Arms of the New Indiana Jones
Sergey Kuznetsov
The theme of the July issue of Computer
(IEEE Computer Society, Vol. 44, No. 7, 2011) is
Computational Archeology.

* Oxono 400000 moceTuTeneu canTa exemecayHo us Poccun,
VYxpaunst, Benopyccun, KazaxcraHa u pyrux cTpax 6nunxHero

e Cebiwre 9000 3aperncTpUpoOBaHHLIX MOAMUCYUKOB

Yurarenu TeMbr 3aKasuuku
U IMOCEeTUTENU CanTa uT

__——————__ 0Ob6ecmeyenue

| ——— 7| HenpepbIBHOCTN
6usHeca

OSP.RU e
CIMAHUA U TOTTIOMEHUA
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) IIEHTPBI 6u3Hec-nmpoueccaMmu
KOMHETEHHHH HT B 3ppaBooxpaHeHUn

JlecATKN TeM U 30H
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Open Systems Publications
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06nauHbIN puUTHEC

B TeueHue 1By X NeTHUX MecsleB B KoMmaHuu Qualcomm mpo-
xopun Typaup Wireless Fitness Challenge, mpoBoguMmsiii ¢ uc-
II0/1b30BaHWEM COBPEMEHHLIX OE€CTIPOBOAHBIX TEXHOJIOTUN AR
YAYYLIEHUA 300POBbA U 3aHATUA GUTHECOM. 32 COTPYAHUKA
KOMITaHWUU, pa3fefieHHble Ha YeThIPe KOMaHAbI, IPEACTaBNA-
1e YeTHIPEe CTPAHLI U TPU KOHTUHEHT], COPEBHOBANUCD B BHI-
COKOM U3nYecKoit aKTUBHOCTU U CHUKEHUU Beca.

[Ins oTcnexuBaHUA LOCTUXEHWUIL B peanbHOM BPEMEHU KaX-
LbII YYACTHUK BHIOPA YCTPOUCTBA Ha 6a3e pa3paboTok
Qualcomm pns ukcupoBaHUA OTEPYU BECA, KONUYECTBA CO-
XKEHHBIX KaJl0pWUii, YPOBHE CHA U aKTUBHOCTU.

Becwt Withings n moBsiska na pyky BodyMedia FIT nocsinaior
CBEZLeHUA B 00/1aYHLI CEPBUC, KOTOPLIN arPerUpyeT 1 aHanu-
3UpyeT NONYYeHHY10 nHbOopMauuio.

1l!ﬂm: bd{dymedia‘com

®oro: InStep Nanop‘ower
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"OTKPbITbIE CUCTEMbI"
A0 31 AEKABPA

NONIYYNTE ANCK C
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2KypHan «OTKpbITble CUCTEMbI» U3aaeTcs ¢ 1993 roaa u cerogHs SBNSETCH OAHUM W3 CaMblX aBTOPUTETHLIX B POCCUM NEPUOANHYECKUX N3LaHMIA,
MOCBALLEHHBIX MOCTPOEHWIO TETEPOreHHbIX WH(OPMALMOHHBIX CUCTEM KOPMOPATWBHOMO YPOBHS; apXMTEKTYPaM COBPEMEHHBIX KOMMbHTEPHbIX
CWCTEM 11 MUKPOMPOLLECCOPOB; OnepaunoHHbivM cuctemam; GYB v xpaHunuiam nHdopmaumu, a takxe Wed-texHonornsm. bonblioe BHUMaHWe Ha
CTPaHMLAX XXypHana yoenseTca 0CBELLEHMIO NPAKTUYECKOro OnbiTa Pa3padoTKu 1 BHEAPEHNS KOHKPETHbIX PELLEHUIA HA MPOMBILLIEHHBIX NPEAnpUs-
TUSIX, B HAYYHbIX W TOCYAAPCTBEHHBIX Y4PEXAEHNSAX, HA TPAHCMOPTE, B MEAULIMHE U B TENEKOMMYHUKALMOHHBIX KOMMaHUSIX.
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orranmsmorel 2 LAN @ OSPcon | UHTYUT

PEWEHMV  EmE BB M WV ccincine Tocernwer J HA UMOHANbHbBIA OTKPLITHIM YHUBEPCUTET

GOPYM

CETEBAA HH®PAGTPYKTYPA 2011

Bl
I-I * Carrier Ethernet
* Cetb M o6nakKa
* [oHKa cKopocTe#
I N

* Cetn xpaHeHus

« Jloctyn no wupoKoii nonoce

\ * JKcnnyatauus U o6enyuBanue
CeTeBbIX HHPACTPYKTYp
—

20 OKTAbPA

YHUKANbHBIM NPEANOXKEHHEM OT HOY HHTYMT:

« 3aoyHoe o6yueHue no oaHOW M3 63 nporpamm (Ha Bbibop)
B 6n10Ke "CeteBble TexHonoruu" Ha caite INTUIT.ru

« OyHoe 06y4eHHe Ha TeXHUYECKUX ceMUHapax Bo BpeMa Popyma
« llocewenue BoicTaBkM Ha nnowaake Popyma

* YyacTue B TEXHOJOTMYECKUX CECCUAX U NaHEebHbIX
auckyccuax @opyma

. HOJ'IY‘IEHME OIbVII.I,MaJIbHOFO yAO0CTOBEpeHHUA 0 KPaTKOCPO4YHOM
NnoBbilEHUHU KBaJIMq]MKaUMM

I— I SAPETHCTPHPYHTECH ANA YYACTHA B SOPYME H BOCNONb3YIHTECH
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