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FEFS: Macwtabupyemas knacrtepHas
doannoBas cucrema
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K Computer (RIKEN AICS) é
S

K komnbloTep” aBnsetcs HassaHneM, kotopoe RIKEN vcnonb3osan
ONS CBOEro cynepkomnboTepa

PRIMEHPC FX10 PRIMERGY
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Cxema FUiTsu

B O630p FEFS

W OCHOBHbIE XapaKTEPUCTUKN
W Llenesas cucrema

B ApxuTtektypa BBoAa/BbiBOAa

W KoHuenuus n NPoeKkT CUCTeMbI
B Bbicokasi HaOeXXHOCTb

B TexHu4yecKkue BONPOCHI

W Pacwupens Lustre

¥ 3oHupoBaHue BBOAA/BbIBOAA
¥ QoS B3HOCa YecTHOCTU, QOS NyyLLEero UCrnoJsib30BaHUS

B OueHka Npon3BoaAUTENBHOCTU

¥ MponyckHaga cnocobHocTb (IOR)
B OTtknuk (mdtest)

B AHHOTaUUS
W Bknana B coobuwiectBo Lustre
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Xapakrepuctukm FEFS

[0®)
FUJITSU

FEFS aBnseTtca macwitabnpyemomn KriactepHomn pannoBown

cuctemoum Ha ocHoBe Lustre

M Bbicokas npoussoanTenbHocTb & Bbicokast macluTabupyemocTb

¥ MacwTabupyemas npom3BoanTeNnbHOCTb BBOAA/BbIBOAA

(~1TB/s) & emkocTb (~8EB)

B YnpaBneHne ncnonb3oBaHneM BBoAa/BbIBOAA

® QO0S B3HOCa 4YeCTHOCTHU
B QO0S ny4yliero ucnonb3oBaHUA

B Bbicokas HagexHocTb & Bbicokasi AOCTYMHOCTb

B YCTOMYMBOCTb K OTKasam C pe3epBHbIMA
annapaTtHblMK cpegcTtesamm U continuing file
system service
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LleneBas cuctema FUJITSU

B K KOMNblOTEpP

¥ RIKEN n Fujitsu coBmecTHO coTpyagHuyanu B pa3paboTtke K komnbtoTepa
W [orkeH ObiTb ycTaHoBneH B RIKEN AICS, Kobe B 2012

B PRIMEHPC FX10

¥ Tonbko 4TO onNy6nMKoBaHHbIN HOBbLIN DpeHa cynepkoMnboTeEpPoB Fujitsu

B PC knactep
¥ PRIMERGY u cepBepa Ha ocHoBe |A/Linux TpeTbnx donpm

Super Computer PC Cluster

PRIMEHPC FX10 PRIMERGY

K computer (RIKEN AICS) éx
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KoHurypaumsa cuctemsl

Tofu: 6D TopouaanbHbIX UHTEPKOHHEKT

PC Cluster
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{3 1 4°F
 ———— ‘v7
FEFS: nokanbHasa cannoBas CMCTea
)

(06naCTb BPeMEeHHOro xpaHeHunsa AaHHbIX 3a4aHUAMU

(o ®)
FUJITSU

* lNepenayva gaHHbIX B/OT
rnobanbHou annoBon CUCTEMBI

» KoMMyHuMKaunsa gaHHbIX Ang
ynpaBneHus paboTon
CUCTEMHbIX 3a4aHuN

_\/

I/0 network (QDR InfiniBand), management network (GbE)\/

Nonb3oBaTenb ‘J

Yanbl

aBTOpM3aLMK FEFS: rmo6anbHasn

c¢annoBas cucrtema
(O6bnacTtb xpaHeHUsA AaHHbIX)

* ABTOpUM3aums
» Komnunaumsa
* 3anyck 3agaHus

[ [ [ .
Yanbl Yanbl YnpaBnsio- Y3en .
ynpaBneHus ynpaBneHus Wye yanbl MHTEerpauum | =
3adaHnamMmn Gannamu | cuctembl | o
Yn pasnsaowune y3.l1bl
AamMmunHucTparop

* YnpaeneHue paboTon cuctembl
* YnpaeneHue paboTon 3agaHui
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ApXI/ITeKTypa BBO/Ja/BbiBOJA: OCHOBHbIE KOHLEMNL MK FUﬁTSU

B HecoBmecTuUMble CBOWCTBA peanu3yloTcs NyTEM CO34aHUSA pa3HbiX YPOBHEN

danmnosasa cucrema

M NokanbHas gainoeas cuctema (/work): BeicokockopocTHas ®C ans BblAeneHHoro
MCNoNb30BaHWs 3adaHnAMuU

M moGanbHasg daiinosas cuctema (/data): @C 60MbLLON EMKOCTU U HAAEXHOCTY
OJ151 COBMECTHOIO UCMOSb30BaHUA

Teica4um nonb3oBaTeneun

= ' AE

BbluncnuTenbHble Y3nbl Apyrne HPC Cepeep
CUCTEMBI aBTOpU3aALINK
*
Bbicokas ckopocTb (~1TB/s) | | [TpMeHuMOoCTb Bbicokaa eMKOCTb N Ha4EeXHOCTb ‘
- [ins aKkCkIt03MBHOTO | . - CoBMeCTHO Mcnonb3yeTcs MHOrMMM
Mcnonb30BaHUA dannosas cepeepamu/cucteMamm
BbIHUCITUTETIbHBIMUA KOHBEepun3auus ORI B STETE .B SR (|S -|)
y3namu (ynpaBneHue paunn pasn p
- BBoa/BbiBOg MPI 3agaHnamn)
/work /data
JlokanbHasa hannoBasa cuctema (FEFS) FnoGanbHan dpannoBas cuctema (FEFS)
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ApXxuUTEKTypa BBOAA/BbIBOAA: MPOEKT CUCTEMBI

(o ®)
FUJITSU

B OntmunaunposaHa onsa paboTbl macwiTabmnpyemoro annoBoro BBoaa/BbiBoaa
W [ocTtumxeHne maclutabnpyemoro oobemaxpaHeHnsi n Npon3BoaNTENbHOCTU

¥ /cknoyeHmne KOHMNUKTOB BBOAA/BbIBOAA AN KaXXA0M KOMNOHEHTHI

B TexHonorunsa 3oHMpoBaHUs ANSA NoKanbHOM hannoBoi CUCTEMBI

W dannoBbIN BBOA/BbIBOA pa3aenseTcs
MeXay 3aaHnsIMU N BbINOMNHAETCS y3ramMu
BBOAa/BbiBOAA pa3smelleHne Z=0

W Z-coegnHeEHUEe ucnonb3dyeTcs ansa nyTu
doannoBoro BBoga/sbiBoga
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JNokanbHasa dannosas cuctema  [nobanbHasa dannosas cucrema
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MaCLLITa6I/IpyeMbIe npon3BoaANTESIbHOCTb U EMKOCTb FUﬁTSU

B Buicokasa nponyckHasa cnocoOHOCTb 1 6onbllas eMKOCTb AOCTUralTCH
MHOXecTBeHHOCTbo OSS

W YBenuyeHue macwTtaba nponyckHOM CNoCOBHOCTM U eMKOCTU AobaBneHnem
cepBepoB n CX

—
OSS ||
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HobasneHne CepsepoB n CX[]
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Bblicokasi HaeXXHOCTb U BblCOKas AOCTYIMNHOCTb FUﬁTSU

B CoxpaHeHune ycTon4mBocTM CrnyXbbl dannoBon CUCTEMBI K OTKa3aMm
W Pes3epBupoBaHue annapaTHbIX CpeacTB
» lybnuposaHue nyten ot InfiniBand, Fibre Channel, cepsepoB BBoaa/BbIBOAA
* RAID gnckn (MDS:RAID10, OSS: RAID5/6)
M MNporpammHoe obecrneveHne ynpaBrneHna CUCTEMON

* OnpeneneHne 0TKa3oB M aBTOMAaTUYECKoe NepekntioyeHne Ha anbTepHaTUBHbIE
nyTn UNu cepeepa

JNNokanbHas PC (/work) [nobanbHaga ®C (/data)
OTKa30yCTOMYMBOCTb
Y3en BBoga/BbiBOAA
al A +— Croiiku m
""""""_""""""""": BbluucnntenbHble y3J1bl (KJ'II/IeHTbI)
i Funnini ?tand—b% —I M M M
______________ e IB SW IB SW
--------------- S
e ¢ -
_ File System . o ] >
My il G o i o SO SRSl toilpteiptpts g MDS MDS 0SS 0SS
i (;D Running | | Stand-by Running Running
. 9
i ing ing Running $tand-by! S
w RAID RAID RAI;U
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PacwupeHuna FEFS onga Lustre: cBonctea FUjiTSU

oEEE CBouctBa FEFS

____________________________________________________________________

PaCLIJI/IpeHH/bIe BOJ'IbLLIOI/I MHCW NpPon3BOOUTEIIbHOCTb )

| : . i

Hacneaoyemble | ! |_ Makc. pasmep daiina ! ' | YepeposaHue daiina OtseT MDS :

: Makc. 4ncno dainnos | : - .

E — Make. YCHo KNMEHTOR i E [MapannenbHbi BBOA/BbIBOA 3oHuMpoBaHue BBOAa/BbIBOAA !

: Makc. yncno noroc L i Kol knmeHTa e T —— i

: Briok 512KB o Kaw cepsepa HeycTorumsocT OC | |
¢ CeTb/ | ( YHpaBnéHme paboton
4 IB/Ethernet : o ; ACL QoS :
i NHTepkoHHekT Tofu | C BONCTBA /|(cnncok koHTponsa goctyna)| |(kavectBo cepsmca)J:
] — | MapuwpyTusatop | | OuckoBbie KBOTHI KBOTbI AVPEKTOPWH | 1
1|1B ¢ HECKOMBbKUMU LLIMHAMW LNET i Lustre L !

AnHamnyeckoe nameHeHne KoHpurypaumm

MoHTupoBaHue Lustre OkcnopT NFS
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Pacwunpenna FEFS gnsa Lustre: Cneundukaums FUJiTSU
XapaKkrepucTtuka FEFS UESsgizs:
pakTep Lustre
OrpaHunyeHuns | Makc.pasmep dbannoBown 100PB (8EB) 64PB
CUCTEMDI CUCTEMbI
Makc.pa3mep dpavna 1PB (8EB) 320TB
Makc. Yyncno cannos 32G 4G
Makc. pasmep OST (8E) 100TB 16TB
Makc.4yuncrno nonoc (1PB) 20k 160
Makc.4yncno 3anucen ACL 191 32
MacwTtabu- Makc.uncno OST 20k 8150
PyEMOCTb
y3roB MakKc.4ncno KrnmeHToB 1M 128K
MpakTnyHocTb | QOS [a HeT
KBOTbI AnpekTopumn [a HeTt
MHoOrowuHHocTb I1B [a HeT
Pa3mep 6noka (BHyTpeHHss PC) ~512KB 4KB

nepeson A4dl.ru
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30HMpoBaHWe BBoOa/BbIBOAA: FUfiTsu
PasneneHne BBoga/ Bbloga Mexay 3agaHusiMu

B Bonpoc: AnnapaTHble KOHNNKTLI BBOAA/BbIBOAA 3a4aHNI

™ CoBmecTHOE 1cnonb3oBaHne ANCKOBbIX TOMOB, CeTeBble CBA3N MeXy 3aaHNAMU
BbI3bIBAOT CHMXXEHNE NMPON3BOANTEIIbBHOCTH BBOAa/BbIBOAA MU3-3a UX KOHd)ﬂMKTOB

B Haw noaxoa: PasgeneHne annapaTHbIX CpeacTB Mexay 3agaHnsaMu

W PaspeneHve OUCKOBbLIX TOMOB, CETEBbIX CBA3EN MeXay 3a4aHUAMMN, HACKOSbKO
39TO BO3MOXHO

L

Y3en
BBOAa/BbIBOAA

CeTeBon
KOHOIUKT

JlokanbHbIN
ANCK

| |
dann 3agaHua B
~——"

]
[vckoBbIn J !
KOHpNUKT 1

1
1

[1noxo: ¢ KoHdNMKTamMu BBOAa/BbiBOAA Xopowo: 6e3 koHMNIMKTa BBOAa/BbIBOAA
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QoS B3HOCaA YECTHOCTU FUJITSU

B Bonpoc
B VcknioyeHne cuTyauum, Koraa KTo-To B OQUHOYKY 3aHUMaEeT pecypcebl
doannoBoro BBoga/ebiBoga

B Haw nogxon

™ OrpaHnumTb YMCMOo 3arnpoCcoB Ha BBOA/BLIBOA, KOTOPOE KaXKabIM
nonb3oBaTeflb MOXXETBbINONMHUTbL OAHOBPEMEHHO Ha KNMUEHTCKOM Yy3ne

< Be3 QoS B3HOCA YeCTHOCTHU > < C QoS B3HOCa YeCTHOCTHU

"
2

~ ~ N — /N 7 —
User A

7\
(HYecmHo)

User B & \/
/
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o G ¢
&

User B

1 B

\

Y3en aBTopusauunm dannosble cepsepa
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QO0S nydLiero ncrnonb3oBaHUA FUjITSU

B Bonpoc

W 3ddekTnBHOE UCMONb30OBaHNE BCEX PeCcypcoB BBOAA/BbIBOAA

B Haw nogxon

I BblaeneHue Bcex cepBepHbIX PeCypcoB KIMEHTaM, KOTOPbIE BbIMOMHSAOT
drannosbIn BBOA/BbLIBOA,

< 3aHAaTo OA4HUM Y3JIOM > < Pa3ﬂ,eﬂﬂeTCﬂ MHO>XXECTBOM Yy3J10B >
Vaen Y3en
aBTOpV3aLMK
aBTOpU3aLMM ~ ya —] pusal ~ . f —

#1T FH(T

- T
<l ) s

X

N\ A2
N/

BblYMCIUTENBHBIN dainosble BeramncnuTentHein

y3en HeT dpannosoro cepBepa ysen
BBOAa/BbIBOAA
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OueHka FEFS: QoS FUJITSU

B QoS adhdpektnBHocTb Ha PC knacTepe

™ Monb3osatenb A: 3agaHue ¢ 1 y3nom -> MamepeHne BpeMeHu co3gaHms/
yaaneHunsa 10,000 dpannos
™ Monb3osatens B: 3agaHue ¢ 19 yanamu MoNaBNSETCS BIMSIHNE

doannoBsbIx onepawmi
nono3osartens B

Bpemsa paboTtbl nonb3oBatens A

NMonb3oBatenb A Be3 QoS oauH Be3 QoS MHoro C QoS MHoro
10,000 c¢pannos nonb3oBaTesb nonb3oBaTeneun nonb3oBaTeneun

CospaHue cannos 4.1 sec 10.1 sec 3.9 sec
Ypanexue CbaIZHOBﬂ 4.2 sec /{.Osec /\ 5.5 sec

MHoro nonb3oBaTteneun MHoro nonb3oBaTteneu

19 clients (Q

1 client @ﬁ

l__\J

OpauvH nonb3oBaTenb

USGFA@(ti 1 client @j

JOAI9S S434
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AHHOTaUUA N ganbHenwas padoThbl FUJiTsU

B Fujitsu paspaboTan knactepHyto dainosyto cuctemy FEFS
Ha ocHoBe Lustre

B BbicokockopocTHOM thaiinosbiv BBoa/BbiBoA (~1TB/s),
OrpomHas emkocTb (~8EB)

® Bbicokasi HageXXHOCTb U BbICOKas JOCTYMHOCTb

W Paclmpenus Lustre: QoS, MHOroWwMHHOCTb |1B, KBOTUpOBaHMe OUPEKTOpUi

B [anbHeinwmne paboThbl

B Cpenatb Haw Bknag B coobuectso Lustre

B O6beanHNTb HaWW pacluMpeHns B AanbHenwwmne Bbinyckn Lustre
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Whamecloud and Fujitsu to Collaborate on Lustre Development

Fujitsu to advance Lustre development for HPC

Danville, CA — November 15, 2011 - Whamcloud, a venture-backed company formed
from a worldwide network of high-performance computing (HPC) storage industry
veterans, and Fujitsu, the global IT products and services company, and together with
RIKEN, the joint developer of the world's fastest supercomputer, the K computer'”,
announced today that both parties agreed to the principal terms of joint Lustre
development. This collaboration will include scalability and file system work for Lustre,
and merging Fujitsu’s Lustre enhancements into the Lustre 2 x community release.

"Lustre is a central technology in our supercomputing products, and we look forward to
working closely with Whamcloud, the leader in file system software technologies, to
advance performance, add features and push supercomputing capabilities to new
levels," said Yuji Oinaga, Head of Next Generation Technical Computing Unit at Fujitsu.
"Fujitsu is committed to being at the forefront of supercomputing technologies.”

"Working with Fujitsu is an extreme honor, and we lock forward to their Lustre
enhancements benefiting the entire community," said Brent Gorda, CEQ of Whamcloud.
“Lustre is the most widely used file system in HPC and is deployed in the most extreme
computing environments. Fujitsu’s rigorous quality standards are well-known and this
agreement is a great vote of confidence for the future of Lustre.

For more details on Whamcloud and its Lustre support and development services,
please see: hitp//www whamcloud.com.
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bopmupyem 3aBTpa BMecTe ¢ BaMu
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