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1. OO1IMe MOI0KEeHUu A

YuauBepcuteTrckuu Kinactep HUAY MUOU npenHa3Ha4deH OJis BEIIIOIHE-
HHUSI PECYPCOEMKUX M/UJIN pacHpemeeHHbIX BEIUYUCIEHUN COTPYOHUKAMHU U
y4alllUMUCS YHUBEPCUTETA IPU BLIIOTHEHUU HayYHBIX, UCCIIEA0BATEIbCKUX
1 oOpa30BaTeJIbHBIX 3a/lay, B YaCTHOCTH, [J151 00y4YeHU s UCII0JIb30BaHUIO CO-
BpeMeHHbIX HPC-TexHomoruu.

B pamMKax UMerIInXCs alliapaTHBIX PECYPCOB I10JIb30BaTeIsAM IIPeO0CTaB-
JIsIeTCS BO3MOZKHOCTD BBIIIOJHATh 3aJadyd C UCIOJIb30BaHUEM CJIeOYIOLIUX
TexHoyoru Ha ocHoBe OC Linux:

* PBS (menemxkep pecypcoB Torque [1], menynep Maui [2]);
* MPI (peanu3zanus OpenMPI [3]);

* OrangeFS [4] (pacnipepmenéHHas mapajsijiejibHasA BUPTyalibHas (auio-
Bas cucTeMa, nogmepzxkuBatoiiass ROMIO [5]).

2. Kak cTrarth 1mnmojn30BarejieM

[Tepen TeM Kak ImojaBaTh 3asiBKY Ha UCIIOIb30BaHKUE PECYPCOB KJIacTepa,
II02KaJIyHCTa, 03HAKOMbTECH C IIPABUJIAMH MCIIOJIb30BaHusa. PakKTOM Imomayuu
3asiBKH BHI ITOITBEPKOaeTe CBOE COTlacue C JaHHBIMHU IIpaBUIaMU U 00513a-
TEeJIbHOCTH UX HUCIIONHEeHus Bamu.

2.1. IIpaBujia UCIIOJIb30BaHUA

1. Pecypchl yHUBepPCcUTETCKOro Kinactepa HUAY MUOU nipenHa3Ha4YeHbI
OJIs TIOOAepKKU (pyHOaMeHTaJIbHBIX U MPUKJIaOHBIX Hay4YHBIX HCCIIE-
OOBaHUM, MCCIIeoBaTEeIbCKUX U 00pa30BaTEeIbHLIX 3aa4, TPeOyIOIInuX
npusieyenus HPC.

2. TTomp30BaTENSIMU MOTYT OBITH TOJIBKO COTPYOHUKU U yualmiuecs HUAY
MUOH.

3. Tlonb30oBaTeNnsaM KaTeropu4yeCKU 3allpellaeTcs epegaBaTh CBOIO yUET-
HYIO 3all¥Ch, ITapPOJIb K HEM UIU CEKPETHBIN SSh-KITI0Y UHBIM JIMIIaM.

4. Tlonb3oBaTenb 00s13yeTCs He UCIIOJIb30BaTh KJIacTep IOJid 3ajayd He YKa-
3aHHBIX B II.1, B T.4. AJI1 KaKOU-TU00 OesATEeIbHOCTH, IPOTUBOpeYaliel
3aKOHOIATeJIbCTBY PO.



10.

11.

. YCTaHOBKA M HCIOJIb30BaHNE HEJIeraJlbHOr 0 IIPOTPaMMHOTIO obecrieue-

HUS KaTeTOPUYECKHU 3allpelieHa, Kak U 1i00e HapylIleHue JINIeH3un
Ha ucrosb3yemoe I1O (HanpuMep, MONbITKA UCIIOIb30BaHU Ha KJlacTe-
pe GecIyIaTHOTO TOJILKO [IJISI YaCTHOTO MCIToIb30oBaHus I10).

. Ilonb3oBaTensam 3allpetaeTCsAa IIBITAaThCA o0ouTH CUCTEMY 3allTUTEI, KBOT

NI aIMHUHHWCTPATHUBHEIX Ol"paHI/I‘-IeHI/Iﬂ KJlaCTepa, B 94aCTHOCTH, 3JKC-
IIJIyaTUPOBATh YA3BUMOCTH.

. B cniyuyae o6HapyKeHUS YI3BUMOCTU CUCTEMEI, I0JIh30BaTeJIh 00513aH

He3aMe[OJIMTEeIbHO COoOoOIUTh 00 3TOM aJAMHUHHCTPATOpaM Mo e-mail
unicluster@mephi.ru.

ApMuHMCTpaLuUsa KjlacTepa BBIIOJIHAET TILIAaTEIbHBIM ayOuT OeWCTBUU
I10JIb30BaTEJIEeH.

. B cnyuyae oOHapyXKeHUs HEJIETUTUMHON aKTUBHOCTU WUJIW HapyIIeHUS

OAHHBIX ITPABUJI CO CTOPOHHI ITOIb30BATEJISI, AAMUHUCTPALIMS OCTABIISA-
eT 3a co60 mpaBo GJIOKMPOBAHUS COOTBETCTBYIOIIEN YYETHOMN 3alUCH
C BO3MOXKHHEIM yHaJIeHHEeM HeJlerajbHbIX TaHHBIX.

[Tonb3oBaTenu B Ny0IMKaIUIX pad0T, BEIIIOJTHEHHBIX ITPU IIOMOIIY AaH-
HOT'O KjlacTepa, 00sI3YIOTCSI CCHIJIAaThCS Ha HMCIOJIb30BaHWE PECYpPCOB
Yurusepcuretrckoro kinactepa HUAY MUOH. [1719 pyCCKOA3LIYHEIX pa-
00T cremyeT UCIOIb30BaTh (GOPMYJIMPOBKU BUAA «IIPU MPOBEOEHUU
paboT OBINT MCIONIb30BaH YHUBeEpPCUTETCKUM Kiactep HUAY MUOU»
OJI @HTJIOSA3BIYHEIX — “our work was performed using NRNU MEPhI
University cluster”.

AQMUHUCTpALKS IpUiaraeT BCe BO3MOXKHEIE YCUIIUS [IJIsT 0830TKa3HOU
paboTHI KJ1acTepa ¥ COXPAaHHOCTHU MOJIh30BAaTEJIbCKUX HaHHBIX. OIHAKO,
B CHJIy OOBEKTHUBHBIX 00CTOSITEILCTB, HEBO3MOXKHO IapaHTHUPOBAThL a0-
COMIOTHYIO CTAaOUJIBHOCTb M COXPAaHHOCTb HHPDOPMAIINH, TTIO3TOMY I10JTh-
30BaTEeIM OOJIKHEI PETYJITPHO COXPAaHSITh ITONyYeHHBIEe Pe3yIbTaThl U
XPAaHUTH KOIIMHU 0CO00 BaXKHBIX TAHHEIX BHE KJIacTepa.

2.2. [TonyuyeHHe YIETHOH 3aIIHCH

I ToNy4yeHus YY4E€THOU 3amucu BaM HeoOXOOWMO 3alOIHUTH 3asIBKY
http://report.ut.mephi.ru/unicluster request/.3atem c Bamu OymeT
CorjacoBaHO BpeMs Bu3uTa B B-123 mgnsg umeHTH(HUKAIMKU I10JIb30BATENA
(Bo3pMuTE C c000# mpomyck B MU®U unu ymocTtoBepeHue) u Bam OymeT
BBIJaH JIOTHUH/IIapoJib.
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ITpu x)emaHuu Bbl cMOXKeTe M3MEHUTHb MapoOiIb C ITOMOIIbI0 KOMaHIBI
passwd, HO IpU 3TOM OH HOJI?KeH OymeT COOTBETCTBOBATH CTPOTUM TpPebo-
BaHUSAM 0€e30IIaCHOCTHM KaK MO0 AJIMHe, TaK M M0 CJI0XKHOCTH. CucTeMa He
II03BOJIUT BaM yCTaHOBUTH CIaObIN ITapOJIb.

2.2.1. TlonyyeHHue y4€THBIX JaHHBIX IO e-mail

Tak 7xe MOXKHO MOJIy4YUTh YYETHBIE MAaHHBIE 10 3JIEKTPOHHOU ITOYTeE B 3a-
mmrppoBaHHOM Bupe. [Iy19 3Toro HeobxoamMo co3maTh PGP-kiioy Ois ykKa-
3aHHOTO e-mail ¥ pa3MeCTUTh ero OTKPHITHIM TOAKIII0OY Ha JII000M U3 My0Ind-
HBIX GPG-cepBepoB, 3aTeM PEKOMEHOYETCs OTIIPAaBUTh OTII€YaTOK KJIto4da C
peructpupyemoro e-mail Ha unicluster@mephi.ru. [lepuog CHHXpOHU3aIUU
BCEX CEPBEPOB COCTABJISIET OKOJIO CYTOK, IIO3TOMY CO3aBalTe K04 3abia-
roBpeMeHHO. MHCTPYKIINIO 10 COo3maHuio Kitouel u pabote ¢ GnuPG MoKHO
HaWTu B pabote [6].

OOpaTuTe BHMMaHUe, YTO MaHHBLIM MeXaHU3M MOJIy4YeHUs Iapojis He OT-
MeHsIeT He0OXOOMMOCThb IEPCOHAIbHON UAeHTU(PUKALINY 10JIb30BaTEJIS.

2.2.2. Perucrpanusi rpynnsl nNojib3oBarejieHd

[Tpu HEOOXOOUMOCTHU ITONYUYUTh YUETHBIE 3AlUCHU [T OOJIBIION I'PYIIIHI
[10JIb30BaTeJIed, MOXKHO [I0JaTh 3asiBKy Cpa3y Ha BCIO I'DPYIIy B BUOe CIy-
KeOHOM 3alMCKM OT PYKOBOOUTENS TPYINBl MU IIOApPa3fesieHus Ha UMS
HadaJlbHMKa yIpaBieHusa nHpopMmaTtusauuu PomanoBa Hukomnas Hukona-
eBUYa. B cinykeOHOM 3anucKe OOIKHEL ObITh Tepeunciedsl @O monb30Ba-
Tened, ux e-mail, ek ¥ CPOK 3aBeplleHuss PadboT (HampuMep, CPOK OKOH-
yaHus 00y4deHus1). OTBETCTBEHHOCTh 3a HOCTOBEPHOCTh IIPENOCTaBI€HHBIX
OaHHBIX HaXOOUTCS Ha PYKOBOOUTEIE, IIOAAaBIIIEM CIIyKeOKY.

IlaHHBIM MeXaHU3M aBTOpH3aluM TPeOyeT UCIIOJIb30BaHUSA ITU(POBHIX
KJIIOUEeU [Jig IIOYTHI I10JIb30BaTejiel, ONUCaHHBIX B pa3nerne 2.2.1. [Taponu
IJIs BCEU IPYIIILI Ha PYKU HE BBIAAIOTCS, y4YaCTHUKAM I'PYIIIbI IPUXOOUTH B
B-123 He HyXKHO.

715 TpyHnIoBOM 3asiBKU TaKKe PEKOMEHOYeTCs 3allOJIHUTh OH-JIaliH 3a-
aBKy http://report.ut.mephi.ru/unicluster request/.

2.2.3. Ucnoiab30Banue ssh-kKiaouen

ITpu KemaHuu, MOJIb30BATEJIb TOCJIE MOJIYyYeHUS TapPOJIsi MOKET HUCIIOJTb-
30BaTh SSh-KJI04YM [OJId HOCTyIa K YHUBEPCUTETCKOMY KilacTepy. st 3ToTo
HeoOXOOUMO HA KAUEHMCKOU MawuHe CO3[aTh KJTI0Y C ITIOMOIIIBIO:

ssh-keygen -b 521 -t ecdsa
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He 3a0yabTe yKa3aTh CIOXKHBIM ITApPOJIb AJIA 3alIUThl Kioda! 3aTeM mmomMe-
CTHUTe KJTI04 B paiin ~/ . ssh/authorized keys Ha kKnactepe. OGpaTuTe BHU-
MaHMe, 4TO Ilepefayda KjIlo4a UHBIM JIMIjaM KaTerOpUYeCKHU 3alpelleHa.

3. CTpyKTypa Kj1acrepa

3.1. AnnmapaTrHasi 4acCTh
BrryucnuTtenbHble PECYPCHL KJlacTepa COCTaBJISIOT:
* 128 sapep;

512 GB RAM;

1.4 TB 11on1e3HOro OUCKOBOT0O IIPOCTPaHCTBAa;

ceTb 1 Gbit/s;
* INHKOBas NPou3BOAUTENBHOCTD ~ 1.5 TFlops.

Knactep coctouT u3 16 y3m0B. KaxKObiii y3e/1 COCTOUT U3:

2 x E5450 Intel Xeon CPU;

4 ¢pusmyeckux sigpa Ha CPU.
32 GB RAM (DDR2 667 MHz);
120 GB HDD;

BCM5715S Gigabit Ethernet.

3.2. IIporpaMmMHasi HHPPaACTPYKTypa

Kmnactep paboTaeT Ha 6a3e omepalioOHHONM CUCTEMHI Linux, AucTpubyTUB
Gentoo [7], ucnonblyemoe saapo 3.2.29 (longterm).

[Tonb3oBaTeNU HENMOCPENCTBEHHO paboraioT 1mo ssh TOMBKO C MacTep-
Hopou unicluster.mephi.ru, oHa XKe npegHa3HadyeHa AJisI KOMIUJIALUU IPU-
sokeHuM. PaboTa ¢ BEIYUCIUTENILHEIMU y3JIaMU OCYIIECTBIISIETCS IIOoCpen-
CTBOM MHCTPYMeHTOB PBS 6e3 nmpsiMoro gocTyIia Imojib30BaTels.

Ha knacTepe npemoCcTaBisgiOTCA CIEeAYIONe HHCTPYMEHTHI:

PBS Ha kjacTepe HUCIIONb3yeTCS CHCTEMA yIIpPaBJIeHUS paclipenel€eHHbI-
mu Beruucinenusimu (PBS, Portable Batch System) Ha ocHOBe MeHenxkepa pe-
cypcos Torque [1] Bepcum 3.0.6 u gucneTtdep 3amad Maui [2] Bepcunm 3.3.1.
B pamkax PBS peanusoBaHa noggepzkka MPI 3agay.

6



MPI TIlompepxkka MPI (Message Passing Interface, uncTpymeHT nnst 00-
MeHa JaHHBIMU MeXK[y IlapajjielbHO pPaboTaloIuMU 3afjadaMU Ha Pa3HBbIX
y3Jlax) peajan30oBaHa ¢ moMoIbio makeToB OpenMPI [3] Bepcuu 1.6 m mpich?2
Bepcuu 1.5 [8]. C Touku 3peHUs nonab3oBartesisi, MPI-mpunoxexnue paboTaeT
BHyTpUu PBS-3amaun. [logmepxkuBaetrcsa ROMIO [5] I/O API.

PabGora MPI-ipunoxeHuil yCKOpeHa C WUCIIOIb30BAaHHEM TEXHOJIOTUU
KNEM [9], oco6o a¢pdbekTUBHOM O mepemadyu O0IbIIINX 00HEMOB TaHHEIX,
ACUHXPOHHOTO XU BEKTOPHOTI0 0OMeHa JaHHBIMU.

PVFS2 Ha YHUBEpPCHUTETCKOM KJlaCTepe NPHUMEHSEeTCs pacupeneleHHas
rapajiyienbHass BUPTyalibHasg ¢aiinoBas cucreMa OrangeFS [4] Bepcuu
2.8.6-r9510,aBnaro1masicsa BeTBbio PVFS2. [laHHOE pellieHre T03BOIseT MakK-
CHUMaJIbHO MIOJTHO UCII0JIb30BaTh MMEIOIINECS PECYPCHI AMCKOBOTO ITPOCTPAaH-
CTBQ, a TaKzKe IIPegOoCTaBUTh IOIb30BaTEJIIM BCe JOCTOMHCTBA Mapasljieib-
HOT'O BBOIA-BHIBOAA JAHHLIX, YTO IO3BOJISIET Ha 'PAMOTHO CIIPOEKTHUPOBaH-
HBIX IPUJIOKEHUH II0JIydaTh CKOPOCTU HOOCTYyIIa K (aiiaM, orpaHUYEeHHEBIE
JIUIIB TIPOIIYCKHOM CIIOCOOHOCTBIO CETH.

Distcc IIpemycmoTpeHa BO3MOXKHOCTH HCIIOJIb30BAaHUSA KjlacTepa AJIis II0-
MOIIYA B pacrnpeneleHHON KOMINISINY BO BHYyTPeHHUX ceTsax HUAY MUOU
c ucnonb3oBaHueM TexHonoru distcc [10] Bepcuu 3.2. Ha maHHBINT MOMEHT
HaXOOUTCS B CTaJUU TECTUPOBaHUS.

GCC [Ins KOMIIHUISLXHU II0JIb30BAaTENbCKUX ITPUIOKEHUN IPEI0OCTaBIIsAET-
cs cTaHmapTHasa ong Linux komnekuusa koMounatopoB GCC [11] Bepcuu
4.6.3 (ocHOBHasA cucteMHas) u 4.5.4, mogmepzKuBarolas CIenyloinue s3bl-
kKu: C, C++, Assembler, Fortran, Objective C, Objective C++. [TogmepzuBa-
etcs TexHonorusa OpenMP [12]. Onsa komnungauuu MPI npunoxenui cueny-
€T UCIO0Ib30BaTh COOTBETCTBYIOIINE KOMaHIbl C MpeduKcoM «mpi»: mpicc,
mpic++, mpif77, mpi9o0.

Ccache [lna yCKOpeHUS IOBTOPHOM KOMIOIUIISIINY IIPUIOKEHUN U yIIPOIIIe-
HUS pPa3paboTKu IMpeaoCcTaBlIsieTCs Kelll KoMImuiasitopa ccache [13] Bepcuu
3.1.8. IlakeT y>Ke HaCTPOEH U OJIs1 UCII0JIb30BaHUS I10JIb30BaTEII0 HUYETO He
HY2KHO JenaTh: ccache OyzmeT 3ageiiCTBOBAH aBTOMaTUYECKHU IIPU UCIIOIb30-
BaHuU gcc [1 1] ona a3eikoB: C, C++, Objective C, Objective C++.

TekCcTOBBbIE€ PpPeaakKTOpbl IIpencraBieHBl TEKCTOBBIE pPemaKTOphl Vim,
Emacs u, gns HoBU4KOB, mcedit u nano.

B3aumopgericTBre 0OCHOBHOM UHPPaCTPYKTypH! I1O KimacTepa ¢ Imoab30Ba-
TeJIbCKUMH 3aJladaMM 0TOOpaxkeHo Ha puc. 1.
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Puc. 1. OcuoBHasa uadppactpykrypa [10 KinacTtepa

OOpaTuTe BHUMaHMe, 4TO X-CepBep Ha HallleM KjlacTepe He IoagepKuBa-
eTcs. AnlnapaTHbIe aKceJiepaTopsl BU3yanu3auuu Gu3ndecKu OTCyTCTBYIOT.
Knacrtep nnpenHa3Ha4eH OJid BEIUMCIIMTEJIBHBIX 3aflad, a He [JIs BU3yaau3a-
LMY MOJTYYEeHHBIX Pe3yJIbTaTOB, KOTOPYI0 HEOOXOOUMO BBITIOJIHSATH Ha KIIU-
€HTCKHUX CHUCTeMaXx.

Ha knacTtepe nmeeTcs npenycranoBineHHoe [10 mns 3agay obnactu ¢u-
3uku 4dactull: ROOT, Geant, Pythia. [Ipu noctynneHuu 3asiBOK, MHOE Ha-
y4YHOe ITporpaMMHOe 00ecIieueHre MOXKET ObITh YCTAHOBJIEHO OOIIIECUCTEM-
HO ¥ IOAEePKUBATLCI CUCTEMHBIMM afMUHUCTPATOPaMu, IIPH YCIIOBUU UTO
OHO IOOCTYIIHO B CTaHOApTHBEIX peno3utopusx Gentoo (portage, science
overlay).

3.3. ITosiuTHKA OOHOBJ/ICHHUH

C nenbio moaaepKaHus aKTyaJIbHOCTU U 6€30I1aCHOCTU YCTaHOBJIEHHOT O
ob6imecuctemuoro I10, OyayT MPOBOOUTCS PEryisapHble OOHOBJIEHUSI CHUCTe-
MbI. [TmaHOBOe 0OHOBIIEHME OyOEeT MPOXOOUTh Pa3 B IToroaa (MIu pa3 B Irof,
B 3aBUCUMOCTHU OT 0OCTAHOBKM), MeXAYy y4eOHLIMU ceMecTpaMu. AITMUHU-
CTPaTOPHI OCTABISIOT 3a COOOM IIPaBO IIPOBOAUTE 3KCTPEHHOE OOHOBJIEHUE
OTHEeIbHBIX KOMIIOHEHT ITPU BHISIBJIEHUU CEPHEIHBIX ITP0OIeM 6e30IIaCHOCTH.



4. Acnnojib30BaHHE KjIaCcTepa

4.1. IlpeagBapuTe/IbHbIE TPEeOOBaHHUSA

II71s1 pa®OTHI C KJIaCTEPOM II0JIb30BaTEIII0 Heo0xoauMo o61agaTh 0a30BbI-
MU HaBbIKaMu pa6oTsl B OC Linux; B 4acTHOCTH, He0OX0oouMO BJiafeTh bash,
ssh, gcc, omHUM 13 YCTAHOBJIEHHBIX TEKCTOBBIX pPemaKTOpPoB (vim, emacs,
nano, mcedit), ymeTh ycTaHaBIMBaTh IIPUJIOKEHUS U 00JlagaTh HaBIKaMU
IIPOTPAaMMHUPOBAHUS, MOCTATOYHBIMU OJII KOMOUJISAIUU I10JTb30BATEThCKUX
MIPUJIOKEHUMN.

BONBIIIMHCTBO 3TUX aCIIEKTOB BHIXOAUT 3a PaMKH JAaHHOTO PYKOBOMCTBA,
KOTOPOE IIOCBAILEHO OMUCAaHUIO ITPeNOCTaBIsieMolr pabo4deil cpedrl (CM. pas-
men 3.2) U 0COOEHHOCTSIM, CIelu(UUYHBIM 11 YHUBEPCUTETCKOTO KJjlacTe-
pa. 171 KaXXOoro MpuIoXkKeHus Ha KJjlacTepe yCTaHOBJIeHa OJOKyMEeHTallus,
OOoCTymHas ImocpeactBoMm man, info u B /usr/share/doc. OgHako, Ha4u-
HalOOIUM B Linux MOXKHO ITOPEKOMEHMOBaTh CJIEOVIOIINE MaTepHasibl O
o3HakoMmineHus: Linux in a Nutshell [14], Advanced Bash-Scripting Guide
[15]. Onsa ornagmuymka gdb mmeetcsa moctymHoe pykoBoacTBo: RMS’s gdb
Debugger Tutorial [16].

IocTtynm K KJacTepy OCYLIECTBASETCS IocpencTBoM Ssh  Ha
unicluster.mephi.ru.

4.2. Pa6ora ¢ ¢aliyIoBOHM CHCTEMOH
[Tonb30BaTEISIM MIPEIOCTABIISIETCS TPYU BUA IMCKOBBIX XPaHUJIUIII:
* /home Ha NFS [17];
e /tmp;
* ~/pool Ha OrangeFS [4].

4.2.1. /home

IHoMalHasa OIUPEeKTOPUs I10JIb30BaTelen pacnosioxkeHa Ha NFS-4 paspge-
sie u obnagaeT nonHOM POSIX-coBMECTHUMOCTHIO. B CcUJly OrpaHUYE€HHOCTH
pecypcoB, OUCKOBOE MPOCTPAHCTBO IJIsA KaXAoro moib3oBaTesnsa B $HOME
orpann4yeHo pa3MepoM 2 GB u konumuectBoMm ¢damnos 100 000. Orpanuye-
HYS MOXKHO KPaTKOBPEMEHHO IIPEBHIIATh B ONPENEeIEHHLIX ITpeaesnax, On-
HaKO, IIPU OJINTEIbHOM IpeBuIllieHun (7 mHel u 6ojiee) IojIb30BaTelb OyoeT
aBTOMaTH4YeCKM 3a0/I0KMPOBaH. Y3HaTh 0 Bamiel TeKyliel IUCKOBOM KBOTE
MOZKHO C IIOMOIIIBI0 KOMaHAEI quota.



IaHHBIN pa3men IMpegHa3HadeH OISt KOMOUIISIIUY II0JIb30BaTEISIMU CBO-
X ITPUJIOKEHUNH, a TaKXKe OJIS UCIIOIb30BaHUs CIellalbHEIX (haniioB (COKe-
THI, fifo u T.11.) TpUNOXKEHUAMHU, OJIT KOTOPBHIX HY2KHO, YTOO maHHbIE (haliIbl
OBIJTM MOCTYIHBI IJIsI BCEX 3allyIeHHBIX ITPOIIECCOB Ha Pa3HBIX y3JIaX OOHO-
BPEMEHHO.

4.2.2. [tmp

II71s1 XpaHeHUsI BDeMEeHHBIX TaHHBLIX pabouero npoiecca Ha KOHKPETHOM
BLIUMCIIUTEIbHOM y3JI€ IpedHa3HaueH pa3fel /tmp, Tak XKe o0amaronui
nonaou POSIX-coBMecTuMocCThi0O. Ha O¥MCKOBOE IIPOCTPaAHCTBO OEUCTBYIOT
Te JKe OrpaHU4YeHus, 4TO U Ha pa3gen /home (cm. 4.2.1), HO CPOK BpeMeH-
HOTO IPEBHIIIEHUS KBOTHI COKPAIIEH 40 TPEX OHEM.

OOpaTuTe BHUMaHUNE, YTO pa3Mep KBOTH OTHOCUTCS KO BCEM II0OJIb30Ba-
TeIbCKUM IIpolieccaM, paboTalouM Ha JaHHOM y3Jie, cyMMapHo. ®aliibl Ha
/tmp, He UCTIONIb3yeMbIe B TeUeHUHU 7 OHEelU, OyOyT aBTOMaTU4YeCKH yoaJIeHHI.

4.2.3. ~/pool

OCHOBHOE XpaHUJIUIIE JaHHBIX IPEOCTAaBIsIETCS IOJIb30BaTEJISAM B BULE
OUPEKTOPUU Ha KJIaCTEPHOU paclpeleleHHOU ITapalieIbHOU BUPTYalbHOU
daiinosou cucreme OrangeFS [4], mocTynHOM Kak ~/pool.

XpaHunuIne npegHa3HadyeHo OJI UCXOOHBIX JaHHBIX, pe3yJIbTaToB oOpa-
OOTKU ¥ IIPOYUX I10JIb30BaTEJIbCKUX JAHHBIX, @ TaKKe OJI YCTaHOBKHU I10JIb-
30BaTEIbCKUX NIPUIoXKeHuu. CucTeMa KBOT He IPUMEHSETCS, HO II0Ib30Ba-
TesIM He peKOMeHAyeTCs 3aHuMaTh 0ojiee HeoOxomumoro u 6omee 1/3 oT
obmiero ooreMa xpaHunumia. Ha maHHBIL MOMEHT Ha Bcell (halijIoBOU CHU-
cteMe goctynHo 1.3 TB mms Bcex mojb30BaTesled CyMMapHO (9TO mpepnert
TEXHUYECKUX BO3MOXKHOCTEN 000pyIOBaHUS).

Kak u npu paboTe c m000i pacupeneéHHON mapaiiejibHON (haiIoBoM
cuctemoi, npu pabore ¢ OrangeFS crnenyeTr y4uThHIBaTh €€ XapaKTepHBIE
ocobeHHocTH. [laHHas daiioBas cucTeMa siBjsieTcst BeTBbio PVFS, nipenna-
3HayeHHoU st HPC BhHIUMCIEHUU U ONITUMU3UPOBAaHHOM Oyisi paboTel MPI
npunoxenuii. OHa He ABIseTCs NOMHOCThI0 POSIX-coBMeCcTUMOM, B 4aCTHO-
CTH, OTCYTCTBYyeT MexaHu3M 6710kupoBoK (POSIX file locks) — nemocTHOCTD
OaHHBLIX TaPaHTUPYETCS 3a CYET aTOMApPHOCTH omepamuil. Tak Ke Ha Heu
HeJb35 CO3[aBaTh CIeluasibHble (palIbl ¥ JKECTKUE CCBHIJIKU (OJIg 3THUX 3a-
may ucnonblyute $HOME mmu /tmp), HO MOXKHO HCIIOJIE30BaTh CUMBOJINYE-
CKUe€ CCBHIJIKU.

dainnoBass cuCTeMa XOPOIIO ONTHUMU3WMPOBaHAa I IIapajfie/IbHOIO OO-
cTyma OOJIBIIIOTO YMCJla MPOIECCOB C Pa3HBIX Y3JI0B, T.0. Bkl MoXKeTe uc-
10Ib30BaTh 9(PpPEeKTUBHLIN BBOJ-BLIBOM HJaHHLIX IIPU paboTe pacupeneneH-
HbIXx MPI-ipunoxenuii. [Tompo6Hee 0 BO3MOKHOCTAX (PailjioBOM CHUCTEMBI
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MOXKHO y3HaTh B BUKHU [ 18] mpoekrTa.

[Tpu pabote ¢ OrangeFS HacTOsATENHPHO PEKOMEHOYETCS MaKCUMUIUPO-
BaTh pa3Mep JaHHBIX B Oomepanusax 4yreHus/3anucu (BijioTh 0o 1MB). Ecnu
Barmre npunoxeHue OymeT IPOU3BOOUTL paboTy c dainamu 610KaMU OaH-
HBIX II0 HECKOJIBKO [IeCSITKOB 0alT, BBl momydynuTe pe3koe mameHue CKOpo-
CTH YTEHUS UJM 3anucu. [Ipu HEBO3MOXKHOCTY UCIIPaBUTh IIPUJIOKEHUE IS
KOPPEKTHOM pabOoTH! C pacipeneleéHHBIMY IapaiieIbHEIMU PaiIoBEIMU CH-
CTeMaMM, PeKOMeHOyeTCs UCIOIb30BaTh /tmp AJis TOKaIbHOTO KEIIWPOBa-
HUS naHHBIX. OOpaTuTe BHUMaHMe, YTO JaHHOe TpeOoBaHUe pacIpoCTpaHsi-
eTCs TaK Ke Ha 110001 ceTeBoM 00MeH maHHBIMU, Oyob To NFS umu MPI.

B npouecce mraTHOM pabOTH AOCTYII K OOBIYHBEIM (patinaM Ha OrangeFS,
C TOYKHU 3pPEHUs IMOJIb30BaTEIbCKOr0 IIPOliecca, HUYEM He OTINYaeTCSa OT
paboTHI C TOKaJIbHOM (aiinioBou cucteMoil. Ha cimyyait BOBHUKHOBEHUS aBa-
PHUUHBIX CUTyallUl €CTh CIleliiajibHble YTUJIUTH OOCTyIla K JaHHBIM, Ha4M-
Haromuecs: ¢ npedukca pvfs-, mogpoOHO ONKMCAHHBIE B COOTBETCTBYIOIIUX
man pykKoBoncTBax. [Ipu BOBHUKHOBEHUU ITPOOIEM HYKHO COOOIIUTH agMHU-
HUCTpaTopaM no ¢popme http://report.ut.mephi.ru/unicluster/.

4.3. TIoaroTOBKAa MOJIHL30BaTE/ILCKHX IIPH/IOXKEHHH

B ob11ieM ciy4dae, IoIb30BaTEILCKOE MPUI0KEHHE NOJIXKHO OLITH OTKOM-
ITMJIMPOBAHO Ha MacTep-Hofe KiacTepa. [IJIst 9TOro UCII0JIb3yeTCs CTaHOapPT-
HBIM Ha0OP KOMITUJISATOPOB gCC, ONMUCaHHBIM B pa3aere 3.2. TakxKe HOCTYITHBI
otnaguuku gdb u valgrind.

Ha kmactepe npengocTaBiasieTCs HIMPOKUM HAaOOpP CUCTEMHBIX M HayYHBIX
O6ubmuoTek. [ Toro, 4To0 y3HATh, €CTh JIM OubIHoTeKa (Mau 1000 makeT)
B IIOOK/IIOYEHHBIX PEIIO3UTOPHUSIX U YCTAHOBJIEHA I OHAa B CHUCTeMe, HeoO-
XOOMMO MCIIOJIb30BaTh KOMaHAy eix, Hanmpumep (O 6ubmruoTeKu OBICTPHIX
dypre-ipeobpa3oBanuit fftw):

$ eix fftw
[U] sci-libs/fftw
Available versions:
(2.1) 2.1.5-r8
(3.0) 3.2.2 (~)3.2.2-r2 (~)3.3.2
{{altivec avx doc float fortran mpi neon openmp paired-single
gquad sse sse2 static-libs threads zbus}}
Installed versions: 3.3.1(3.0){tbz2}(03:00:31 PM 04/10/2012)
(fortran mpi openmp sse sse2 threads -altivec -avx -doc -neon -quad
-static-1libs -zbus)

Homepage: http://www.fftw.org/
Description: Fast C library for the Discrete Fourier
Transform
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[ToapoOHO KMCIONb30BaHUE JAaHHOM KOMaH[OLI OITMCAHO B man eix.

Ecnu Bam HeoO6xommMa OMOIMOTEKA, UMEIOIIasiCs B PEIIO3UTOPUSX, HO HE
yCTaHOBJIEHHAsl B CUCTeMe, cO0o0IuTe 00 3TOM afMUHUCTPATOPaM, UCIIOJIb-
3ysa ¢dopmy http://report.ut.mephi.ru/unicluster/. Ecnu Bam HyXKHa
Bepcusi OMOIMOTEKU, OTIMYHAS OT YCTAaHOBJIEHHOM, TO B HEKOTOPHIX CJIy4a-
sIX BO3MOXKHAa YCTAaHOBKA [OIJIHUTEIbHOM BEPCUM, €CIIU HE BO3HUKAET KOH-
(uKTa C OCHOBHOUM CUCTEMHOM.

Ecnu BaM HeoOxomuMoO NpPUIOKEHUEe, uMelolleecss B opuIlMaIbHBIX pe-
TIO3UTOPUSIX, HO He YCTAaHOBIIEHHOE Ha KJlaCTepe, TakKxke o0paTUTECh K ajl-
MUHHCTpPaTopaM. Ho oO6paTuTe BHUMaHue, 4TO X CEPBEP U CONMYTCTBYIOIINE
IIPUIOKEHUS He IOOOePKUBAIOTCS. BEIUnCIUTENbHBIE 3aadd MOXKHO OT-
KOMIIMJIUPOBaTh 0e3 MoaaepKKu X.

4.4. 3anyck 3aga4

3anyck u ymajeHue 3afayd BHIIOIHSIOTCS C IIOMOIIbI0O MHCTPYMEHTOB Me-
HegxKepa pecypcoB Torque [ 1], ucuepnbsiBalollle onucaHHbIX B pabote [19] u
B COOTBETCTBYIOIIIMX CTPAaHUIAX man.

B nipocTeniiem ciiy4dae [Ojig 3allyCKa 3amady JOCTATOYHO BBIIIOJIHUTH KO-
MaHAY:

gsub myjob.sh

B pe3ynbTaTe ckpunt myjob.sh 6ymeT mocTaBiieH B ouepens long u Boocnen-
CTBUM 3alyIlleH Ha OOHOM K3 BEIYUCIUTEJILHBIX Y3JI0B, C BO3MOXKHOCTBIO UC-
[10JIb30BaTh OOHO AOpo U 4GB omepaTUBHOU maMsaTH, C OTPaHUYEHUEM Ha
BpeMs ucnojiHeHus B 168 wacoB (1 Hemernss). OrpaHUYeHNe 10 BpeMEeHU UC-
TIOJTHEHUSI acTpoHOMHUYecKoe (walltime)  He 3aBUCHUT OT CTENEHU 3aTrPy3KU
CPU monb30BaTenbCKUM MPOIIECCOM.

HezaBucuMO OT OUPEKTOPUU, M3 KOTOPOM Oblla BHIIIOJIHEHa KOMaHAa,
npunoxenue Oymer 3amymieHo B $HOME momnb3oBaTensi. [locre 3aBepiiie-
HUS paboThl mporpamMmel, stdin u stdout 6ymyT pasmeriess! B datiiax BUuga
~/${jobname}.o%${job id} u ~/${jobname}.e${job id} coorBeTcTBEHHO.

Ecnu BaimemMy NpuioKeHUIO HY2KHO epefaTb apryMeHThI UM 3allyCTUTh
ero B nupeKTopuu, oTauydHou or $HOME, HeoO6X0aMO MCIIOIb30BATh CKPHUIIT
IJIs1 BEIIIOJTHEHUS COOTBETCTBYIOIIMX AEUCTBUU M C MOMOIIbIO qsub 3amyc-
KaTbhb 9TOT CKPHUIIT, a HEe caMO IIPUJIOKEHUE.

4.4.1. 3anpoc pecypcoB

BEI MOKeTe SIBHBIM 00pa3oM yKa3aTh HeoOXomuMbIe st paboThl pecyp-
CBI, B YaCTHOCTH, €CJIM He0OXOOMMO 3allPOCUTh HECKOJIBKO SIAep HJIU U3Me-
HUTH BpeMs UCIIOJIHeHusi. Hampumep, cienyroliass KoOMaHaa:
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gsub -g medium -1 nodes=2:ppn=8,walltime=10:00:00 job.sh

IIOCTAaBUT 3a7audy job.sh B ouepens medium, 3ampocuB 2 y3na c 8 sgpaMu
Ha KaX[O0M U OTPaHUYUB BpeMs UCITOTHeHus no 10 Jacos.

AHaJIOTUYHBIM pe3yJabTaT MOXKHO IOJIYYUTb, HCIIONB3Yys CIEeLMaibHO
chopMUpOBaHHEIM 3ar0JIOBOK 3afadyM, CoaepKalllui qUPEeKTuBH #PBS:

#!/bin/bash

#

#PBS -q medium

#PBS -1 nodes=2:ppn=8,walltime=10:00:00

B aToM ciy4dae gis 3amyckKa 3afa4dd JOCTATOYHO BBIIIOJTHUTH:
gsub job2.sh

[Ipu HamUuuy DapaMeTpPOB KaK B 3ar0JIOBKE 3afjau¥, TaK U B OMIIUIX KO-
MaHOHOM CTPOKHU, YYUTHIBAIOTCS U T€ U APYTHUE, C IPUOPUTETOM 3a ONLIUSIMU
KOMaHOHOMU CTPOKH.

[ToxkanyiicTa, 00beKTUBHO OlleHUBaNTE HEOOXOOUMbIE PECYPCHI ¥ MaKCHU-
MaJIbHO TOYHO MX yKa3hIBaiTe — 3TO IIO3BOJISIET ITOBBICUTH 9(P(PEKTUBHOCTH
paboTel gucmeTdepa 3ajad ¥ YMEHBIIUTh 3aJepKKU B odepensx. [TomHoe
ONHUCaHMWEe OJOCTYIHBIX PECYPCOB MOKHO HauTu B [20].

OOpaTuTe BHUMaHUe, YTO 3afayl, IPEBLICUBIIINE OTBEJEHHOE UM BpeMs
walltime, yHm4TOXKAa10TCH.

4.4.2. Ouyepenu 3amad

3amayu pacnpenensioTCs M0 oYepensM B 3aBUCUMOCTHU OT 3alIPOILIEHHO-
TO BpPEMEHU UCIIOJTHEeHUSI. YeM MeHbIllee BpeMsi HCIOJIHEHHUS pa3perieHo
B OYepe[H, TEeM BHIIIE €€ MPUOPUTET U TeM OBICTPee HAaYHYT HUCHOJIHSTh-
Cs 3aflayi. ITO COEIAaHO [OJIS TOTro, YTOO MOXKHO OBIIO OBICTPO MPOCUYUTATH
HeOombIIrMe 3amayuy 6e3 ToMeX CO CTOPOHHI JONTHUX 3aayd. KpoMme Toro, Kax-
masi ouepenb UMeeT CBOM OTPAaHUYEHUS 10 YHCIIy IPOIeCCOB, KOTOPhIE MO-
r'yT OLITH B HEM OMHOBPEMEHHO 3allyIleHBbl.

MO2KHO SIBHO 3allPOCHUTH O4Yepenb C ITOMOIIIbIO:

gsub -g $queue name

EcTtecTBeHHO, ecnu IpU 9TOM yKa3aH walltime, oH He DOKeH IPOTUBOpEe-

YUTh IapaMeTpaM OYepenu, eC/Iu XKe OH He yKa3aH, TO IPUMEHSIOTCS ITapa-

METPHI IO-YMOJTYaHUIO, YCTAaHOBJIEHHBIE OJI JaHHON O4Yepeu.
[TpocMOTpPeTh COUCOK AOCTYIIHBIX OUepeaei MOKHO C ITOMOIIIBIO:

gsub -Q

U JeTabHYI0 HH(pOpMAaIINIO 110 KaXA0W O4Yepenu:
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Oqepeﬂb tm'm tmax tdef
short 0:00:00 6:00:00 6:00:00
medium 6:00:01 24:00:00 24:00:00
long 24:00:01 168:00:00 | 168:00:00
xx1 168:00:01 | 4320:00:00 | 2160:00:00
auto ABToomnpenenenue no walltime

Tabnuia 1. Ouepenu 3amay

gsub -Q -f

IlocTymnHbIe o4Yepenu 3afmayd npuBedeHbl B Tabn. 1. [I15 KaXXooi odyepenu
IIPUBENEHO MUHUMAJIbHOE BpeMsl UCIIOJIHEHUS 3amadu f,,, MaKCUMaJIbHO
BPeMH t,,,, A IIPUCBaUBAE€MOE BpeMs II0-YMOJIYAHUIO t4. ;.

Ecnu He 3apaHa HU ouepenb 3aJlayyd, HU BpeMs UCIIOJIHEHUs, 3ajaya I10-
MelllaeTcs B odepenb long (168 yacoB), a ojid MHTEepaKTUBHEBIX 3aad — short
(6 gacoB).

4.4.3. Pabora c MPI-Ip1/10XeHUSIMHA
Ha kmacTepe mpemycMOTpeHa BO3MOXKHOCTE PAOOTHl C PAa3HBIMU peaiu-

3anusamu MPI: openmpi-1.6 u mpich2-1.5.

Bsioop MPI okpyxkenusi [lo ymMom4aHUIO Ha KJlaCTepe HCIOJIb3YEeTCS
openmpi, O ero NpUMeHEeHUsT HUKaKUX OOIIOJIHUTENbHBIX OEWCTBUU BHI-
[IOJIHATH HE HYXKHO.

I BhIOOpPa WHBLIX peanu3nui mpi cjiefyeT HCHOOJIb30BaTh KOMaHIY
eselect mpi.

151 mpocMOTpa OOCTYIHBIX aJlbTEPHATUB CJIeAyeT BHIIIOTHUTD

eselect mpi list
Available MPI classs:
mpi-mpich2-1_5-x86_64 --

s Beibopa Bepcuu MPI crenyeT BBHITTOJTHUTD

eselect mpi set version name

BepHYThCS K CTAaHOAPTHOM BEPCUU Openmpi MOXKHO IIPU IIOMOIIHN
eselect mpi unset

BrHumaHue! TTocne KaKooro uaMeHeHus KoHpurypauuu MPI cinenyeT BhI-
IIOJIHATH KOMaHOy
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source /etc/profile

B aKTHBHBEIX ITI€JIJIaX. HpI/I OTKPBITHUH HOBBIX o6oyI04Yexk (J'II/I6O IIPU HOBBIX JIO-
TMHaX HOHB3OBaTeH${) HU3MEHEHUA GYJIYT 3a7elCTBOBaAaHK aBTOMAaTHUYECKH.

3anyck MPI-npunoxenuu [l 3anycka MPI-npunoxeHuii HeoO0X0OIUMO
3aIIPOCUTh HY2KHO€ YUCJIO sAep U/unu y370B (cM. pa3gen 4.4.1) ¥ UCIONb-
30BaTh Mpirun BHYTPU CKPUIITA 3alyCcKa 3afayy [OJis BbIIIOJHEHUS HYXKHO-
o NPUJIOKEHUS. YKa3blBaTh YHCJIO IIPOLECCOB AJIs Mpirun He HY>KHO: OHO
OyZeT oImpenesieHO aBTOMaTU4YEeCKHU HCXOOs U3 CYMMapHOTO 3allPOIIEeHHOT0
yucia sigep. B octanbHoM paboTta ¢ MPI-3amadyamMu He OTJIMYAETCS OT OOBIY-
HBIX 3a7ad.
[TpuMmep (aiina onucaHUs 3adadu:

#!/bin/bash
#
#PBS -1 nodes=2:ppn=8,walltime=05:00:00

cd ~/workdir/
mpirun ./my mpi program

4.4.4. AHTEepaKTHBHbBIE 3aJaYHu

[Tpu BO3HUKHOBEHUM NPOOJIEM, B OTIQJOYHBIX 1eJITX YOOOHO MCIIOIb30-
BaTh MHTEPAKTUBHBIE 3aJlaul, KOTOPhIE IIPENOCTABJISIOT BO3MOXKHOCTDL OT-
JIAOKYU IIPUJIOKEHUST HEIIOCPEICTBEHHO Ha BHIYNCIIUTEIBHOM Yy3JI€.

I71 3amycKa UHTEePAKTUBHOM 3aJa4yy CJIeqyeT MCII0JIb30BaTh:

gsub -I

HMHTepaKTUBHLIE 3alay¥ He MOT'YT OBLITh IIOCTABJIEHBEI B ouepenu long unu
xxl.

4.5. MOHUTOPMHI U yIIpaB/JIeHHEe 3aJadaMu

ITonb30BaTENb MOXKET ITPOCMOTPETH CTATyC COOCMBEHHbIX 3agad C II0-
MoOIIbI0 KoMaHAbl qstat. C mapamMeTpamMu 3arpy3Ku odyepeneu gucreryepa
3aga4 Maui [2] MOKHO 03HAKOMUTHCS UCIOJIb3ys Showq.

I[71a ynaneHus 3afayd cliefyeT UCIoib30BaTh: qdel $job id.
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5. KOHTaKTHI

Coo0muTh 0 mpobseMe MOXKHO HUCIONb3ysda ¢opmy http://report.ut.
mephi.ru/unicluster/.

[TogaThk 3aBKy Ha HCIIOJIb30BaHME PECYpPCOB KJjlacTepa MOIXKHO IO af-
pecy http://report.ut.mephi.ru/unicluster request/, HO mepen aTUM
BEI 00/191CHbI TIIATEIHHO 03HAKOMUTHCS C pa3gesioM 2.

B ocranpHBIX CiaydasgxX CBs3aTbCsd C HaMH MOXKHO TII0 e-mail
unicluster@mephi.ru. IlToscaayiicma, He NHUILINTE HENOCPEOCTBEHHO al-
MHUHUCTpPaTOpaM, II0 BCEM BoIpocaM oOpallaTech TOJIbKO Ha yKa3aHHBIN
e-mail.
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