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BBenenue

B Hacrosmiee BpemMst IpUXOAUTCS peniaTh Bce 0oJiee CIOKHBIE 3a7a4H, KOTOPhIC
TpeOyIOT IS CBOETO PEIICHHS MOIIHBIX BBIYMCIHUTEIBHBIX PECYPCOB, B TO BPEMs
JaNbHEHIIIee HapallliBaHUE CKOPOCTH PadO0Thl HHIUBUIYAIbHBIX YCTPOHUCTB CTAHOBUTCS
MIPAKTUYCCKA HEBO3MOXKHBIM. B CBSI3M ¢ 3TUM pPa3BUTHE BBIYHCIUTEIBHOW TEXHUKH
TIOIIJIO TT0 YKCTEHCUBHOMY IyTH, OCHOBAaHHOMY Ha HMCIIOJ30BAHUM BBIYUCIUTEIBHBIX
YCTPOMCTB, KOTOPBIC CIIOCOOHBI BBIMOJIHATH MApAICIBHO 3Talbl OJHOW W TOHW Ke
oOmelt 3amaun. BmecTe ¢ 3TUM pPOIWIIOCH TapajieIbHOE MPOrpaMMHUPOBAHUE,
NpU3BaHHOE JIaThb  BO3MOXKHOCTH 3(P(EKTHBHO WCIOJB30BaTh MapajuIeIbHBIC
apXuTeKTypbl. [103TOMYy cerojgHs pa3pabOTYMKHA MPOTPAMMHBIX CHUCTEM HCHOJIB3YIOT
napajijIe/iu3M Ha BCEX YPOBHSX, HAYMHAS OT HECKOJBKHX KOHBEHEPOB CYNEPCKAISIPHBIX
IPOIIECCOPOB, U 3aKaHYKMBAs MapaJLICIbHO pa0OTAOIIMMH BBIYUCITUTCIIBHBIMU y3J1aMU B
GRID, koropble mNpeACTaBISIIOT cOo00W  (GOpMy paclpeaciéHHbIX BBIUKUCICHUHN, B
KOTOPOH  «BUPTYaJbHBIM CYNEPKOMIIBIOTEP» TIPEJCTaBICH B BHUJAC KIIACTEPOB,
COCIMHEHHBIX C IIOMOIIBID CETH, CJIA0OCBS3aHHBIX TE€TEPOTCHHBIX KOMITBIOTEPOB,
paboTaOMKX BMECTE JJISI BHITOJIHCHHUS OTPOMHOT'O KOJIUYCCTBA 33 IaHUH.

OTaenbHBI  KJIacC Mapa/UICIbHBIX apXHUTEKTYp MPEACTABISIIOT KJIACTEPHBIC
CHUCTEMBI, KOTOPBIC MPEIACTABISAIOT COOOH  COBOKYIHOCTh BBIYHCIIMTEIBHBIX Y3JI0B,
O00BEIUHEHHBIX CEThIO, a TMapaJlICIbHOE TPUIOKECHHE JJI1 KIACTEPHOM CHCTEMBI
MPEICTaBIAECT COOOW HECKOJBKO MPOIECCOB, KOTOPHIE OOIIAIOTCA NIPYT € APYTOM TIO
cetu. Takum oOpa3oM, €Cli IMOJIb30BaTellb cyMeeT 3(PPEKTUBHO pacIpeieiInuTh CBOIO
3a/1a9y MEXKJYy HECKOJBKMMH IIPOIleCCOpaMHM Ha y3Jax Kiacrepa, TO OH MOXKET
MOJIYYUTh BBIMTPBIII B CKOPOCTH pabOTHI, TOYTH MPONOPIHOHAIBHBIA YHUCTY
MIPOIIECCOPOB.

Jns  >¢pGdeKTUBHONW JKCIUTyaTallik  BBICOKOIIPOM3BOJIUTEIBHBIX — KIACTEPHBIX
CUCTEM  HEOOXOIMMO HCIIOJIb30BaTh CIIOKHBIH KOMIUIEKC IIPOTPaMMHBIX CPEJICTB.
Jlonroe Bpems moab3oBaTeassM Windows KIacTEpOB MPUXOAWIOCH OJHOBPEMEHHO
HCIIOIb30BaTh IMPOTPAMMHOE OOCCIICYCHHE HECKOJbKUX IPOM3BOJAUTEICH, 4YTO

BBI3BIBAJIO MPOOJEMBbl C COBMECTUMOCTBIO PA3IMYHBIX MporpamMm Jpyr ¢ apyrom. C



BBIXOJIOM CHCTEeMbI yrpasicHus kiaactepom Microsoft High Performance Computing
Server 2008 (HPC 2008) xommanusi Microsoft mpemocTaBiseT TOJIHBINA CIEKTP
MpPOrpaMMHOro o0ecreyeHusi, HeoOXonAuMbld 1 3(P(EKTUBHON HKCILTyaTaluu
KJlactepa ¥ pa3pabOTKU MporpaMM, B TOJHOM Mepe HUCHOJB3YIOIMHUX HMEIOIIHECs
BBIUMCIIUTEIbHBIC MOIIHOCTH.

Jnst 3dpeKTUBHOrO HCHOJIb30BaHUS BBIUUCIUTEIBHOIO pecypca Kiacrepa
HEOOXOIMMO O0ECHEYUTh HE TOJHKO HEMOCPEICTBEHHBIH MEXaHHU3M 3aIlycka 3aJlaHui
Ha BBINOJIHEHUE, HO U MPEJOCTaBUTh CPEy YIPABICHHS XOJIOM BBINOJHEHUS 3a1aHUM,
peliamnyo, B TOM 4Yucie, 3afady 3(QQeKTUBHOrO paclpeielieHus pecypcoB. OTH

3a1aun 3PGHEeKTUBHO pelraroTes ¢ ucnoyib3oBanueM BerpoeHHbIX B HPC 2008 cpencts.



1 JlaGoparopnasi padoora Nel. Komnuiasimusi mporpaMmmbl Il
3anycka B HPC 2008

Henn paboThl: HAyYUTHCS YCTAaHABIMBATh HEOOXOAMMOE MPOrPaMMHOE
oOecrieyeHrEe W KOMIIWJIMPOBATh MPOrpaMMbl 1moja ynpasienueM Microsoft High

Performance Computing Server 2008 (HPC 2008).

Microsoft High Performance Computing Server 2008 (HPC 2008) mo3BoiseT
YIPaBISATh XOJOM BBIMOJTHEHHUS KaK MOCIEAOBATENbHBIX, TaK U MapauIeNbHbIX 3ajay.
I[Ipu ostom  napamnensHsie MPl 3agaun  He  00s3aTeNnbHO  JOJKHBI  OBITh
ckomnuinpoBanbl i MS MPI (xotss B cinyyae MPI ucnonb3oBanue peanuzanudu OT
Microsoft saBnseTcss mpenmnodyrurenbHbiM). Kpome TOro, BO3MOXHO HCIIOJIb30BaHHE
IPYTUX TEXHOJOTUH TMOJACPKKH MapajyieIbHOr0 MpOorpaMMUpOBaHUs (HArpuMmep,
nporpaMMHUpOBaHue ¢ ucnonb3oBanrneM OpenMP).

B nanHOll pabGore HEOOXOAUMO BBINOJHUTH  KOMIWIALMIO MapajielbHbIX

nporpamm aias MS MPI B Microsoft Visual Studio 2008.

1.1 ¥YcranoBka Microsoft High Performance Computing Pack 2008 R2
Client

JIisi KOMOWIIAIMY TTapajuIeNbHBIX MporpaMM, paboratomux B cpene MS MPI,
HeoOxoaumo ycranoButbMicrosoft High Performance Computing Pack 2008 R2 Client,

JUTSL 9€TO HEOOXOIMMO BBITTOTHUTD CIEAYIONTYIO ITOCISA0BATEIbHOCTD JEeHCTBHIA:

a) OTKpoiTe mupekTopuio co ckadanHou Bepcuerd HPC Client u 3amycrture
MpOrpaMMy YCTAaHOBKH, COOTBETCTBYIOIIYI0 Bamemy mporieccopy (32-OutHas unu 64-
OWTHAsI BEpCHsl) COTJIACHO pUCYHKY 1.1;

0) B OTKpBIBIIEMCS] OKHE HaXKMHUTE KHOMKY " Next " myst Havana yCTaHOBKH;

I') BHUMATENbHO MPOYUTANTE JIMIIEH3UOHHOE coruainienue. Beioepure myHkT " |
accept the terms in the license agreement" B ciydae coriacusi ¢ JUICH3MOHHBIM

corJIaleHrueM U HaxMuTe KHOmKy " Next ";



1) BbIOGpUTE IUPEKTOpHIO, B KoTopyio Oyaer ycranomien HPCClient. [lns
U3MEHECHHS CTaHIApTHOW IupeKkTopun Haxxmute kHonky " Change ". Haxxmure KHONKY
" Next ";

¢) B cieaymomeM okHe Bac monpocst BeiOpaTh ooHOBACHHS Microsoft. Mcxoms
U3 BaIlleTO BEIOOPA, MOCTaBHTE TaJIOUKY B HYXKHOM MecTe U HaxmuTe «Next» cormacHo
pucyHKy 1.2;

1) 3aBepiute yctanosky HPCClient.

@U" » Komnetotep » Jlokanshbii guck (C:) » temp
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Pucynok 1.1 - PaGouas manka

-

15 Microsoft HPC Pack 2008 R2 Client Components Setup B =) iTET"@

Microsoft Update !: f)

Microsoft Update L;l

Microsoft Update offers security and important updates for Windows and other
Microsoft products, induding Microsoft HPC Pack 2008 R2 Client Components.
Updates are delivered using your Automatic Updates setting, or you can visit the
Microsoft Update website.

(") Use Microsoft Update when I check for updates (recommended)

@ I don't want to use Microsoft Update

[ See the Microsoft Update FAQ ]

[ Read our Privacy Statement online ]

[ Back “ Next ] [ Cancel

Pucynoxk 1.2 - Ycranoska HPCPack



1.2 YcranoBka Microsoft High Performance Computing Pack 2008 R2
MS-MPI

JUist KOMOWISILIMK TTapajuieNbHbIX IporpamM, padotatomux B cpeae MS MPI,
Takxke Heooxoaumo yctanoButh Microsoft High Performance Computing Pack 2008 R2
MS-MPI, BbINOJHUB CIEAYIONIYIO MTOCIEI0BATEIbHOCTD I€UCTBHI:

a) OTKpOWTE TUPEKTOPHUIO co ckauyaHHOU Bepcueit MS-MPI u 3anmyctute
mporpaMMy yCTaHOBKH, COOTBETCTBYIOIIYIO Bamemy mporieccopy (32-OutHas uinm 64-
OuTHas Bepcus);

B) B OTKpBIBIIEMCS OKHE HakMuTe KHOTIKY " Next " 1y Hauana ycTaHOBKH;

I') BHUMATEJIbHO MPOYUTANTE JIMIIEH3UOHHOE coryameHue. Boidepure myHkT " |
accept the terms in the license agreement" B ciydae corjacust C JIMIEH3UOHHBIM
corjamieHueM 1 HaxxMmure kHornky " Next "

) BbeIOEpUTE ITUPEKTOPHIO, B KOTOpYyr Oyner ycrtanoBiaeH MS-MPI. Jlns
M3MEHEHHUS CTaHAapTHON nupekTopuu Haxxmurte kKHomky " Change ". HaxmuTe KHOMKY
" Next ",

¢) B cieaymomeM okHe Bac mompocst BeiOpaTh 00 oOHOBieHHSX Microsoft.
Hcxons u3 Baiiero BbIOOpa MOCTaBbTE FAIOYKY B HY>)KHOM MecTe U HaxkmuTe « Nexty;

k) 3aBepmmTe yctaHOBKY MS-MPI u Ha skpane mosiBUTCS H300pakeHHeE,

MIPUBEJICHHOE HA pUCyHKe 1.3 .

%) Microsoft HPC Pack 2008 R2 MS-MPI Redistributable Pack §. [ | [ = | & [23]
Installing Microsoft HPC Pack 2008 R2 MS-MPI Redistributable... -L:l\

Please wait while the Setup Wizard installs Microsoft HPC Pack 2008 R2 MS-MPI
Redistributable Pack.

Status: Publishing product information

[ Cancel

Pucynok1.3 - Ycranoska HPCPack



1.3 YcranoBka Microsoft High Performance Computing SDK

JUist KOMOWISIMKM NTapaJyIesibHBIX Iporpamm, pabdotatoumx B cperne MS MPI,
HeoOxonumo yctanoButh SDK (Software Development Kit) - ma6op unTepdeticoB u
oubmmorek 1isi BbizoBa MPI-GyHKIUNA, COrjacHO ClEnyIole MOcIeA0BaTEeIbHOCTH
e CTBUM:

a) OTKpOMTE JUPEKTOPHUIO co ckayaHHOU Bepcuet SDK u 3amyctute nmporpammy
YCTAaHOBKHM, COOTBETCTBYMOIIYIO Bamemy mnporeccopy (32-OutHas win 64-OuTHas
Bepcus);

B) B OTKpPBIBILIEMCS OKHE HakMUTe KHOTIKY '* Next '' st Hauana ycTaHOBKH;

I') BHUMAaTEIbHO MPOYUTANTE JMIIEH3MOHHOE coranienue. Boioepure myHkt " |
accept the terms in the license agreement ** B cayuae coryiacusi ¢ JHIEH3UOHHBIM
corjalieHueM 1 HaxkMute KHomky ' Next '';

1) BBIOEpUTE TUPEKTOPUIO, B KOTOpYIo OyaeT yctaHosieH SDK. [l usmenenus
CTaHJAPTHOHN aupekTopuu Hakmute kHomky " Change ". Haxxmute kHomky " Next ™,

COTJIACHO PUCYHKY 1.4;

i‘.z!;l Microsoft HPC Pack 2008 SDK

Installation Folder

Click, Mext to install ko this folder, or dlick Change to install to a different Folder,

IF wou would like o change the default installation Folder, use the section below ko do so.

Install Microsoft HPC Pack 2005 SDK to;

C:\Program FilesiMicrosaft HPC Pack 2003 SDE), Change... |

< Back Cancel

Pucynok 1.4 - Ycranoska SDK



€) B OTKpBIBIIEMCS OKHe Haxmure KHOmkKy " Install" s wavana

yctanoBku SDK, cornacHo pucyHky 1.5;

PucyHok 6 - YctaHoBka SDK

i# Microsoft HPC Pack 2008 SDK

The wizard is ready ko begin installation,

Click. Install ko begin the installation.

1F wou want bo review or change any of wour installation settings, dlick Back, Click Cancel to
exit the wizard.

< Back Cancel

Pucynok 1.5 - Ycranoska SDK

K) JOXKAUTeCh Toka mporpamma ycraHoBku SDK ckommpyer TpeOyembie

(babI.

1.4 Hacrpoiika uHTerpupoBaHHOH cpeabl pa3padorkm Microsoft Visual

Studio 2008

st Toro, 9To0Bl CKOMIWIMPOBATH Bamry mporpamMmy [jisi MCIONTb30BaHUS B
cpene MS MPI, Heo0XoauMoO W3MEHUTH CIEAYIOMHE HACTPOWKH TMPOEKTa IO
ymoganuto B Microsoft Visual Studio 2008:

JIist yCTaHOBKM TYTH 10 3aroJIOBOYHBIX (aitnoB oObsBiaeHuit MPI BwiGepute
nyHKT MeHto Project->Project Properties. B mynkre Configuration Properties-
>C++->General->Additional Include Directories BBeauTe MyTh JO 3aroJIOBOYHBIX
daittoB MS MPI: C:\Program Files\Microsoft HPC Pack 2008 R2\Inc, kak nmoka3aHo
Ha pucyHke 1.6.

10



BbIOepUTEe MYHKT MeHIo Project->Project Properties.

Properties->C++->Linker->Input->Additional

*. MPI - Microsoft YVisual Studio
Gle Edr  Www Project Buld Debug Took Window Communty Help

4P| Property Pages

© Configuration: |Active(Release) ~| piatferm: [Active(winaz)

i
E =1 Common Properties Additional Include Directories £ Program Files',Microsoft HPC Pack 2008 SDK\T _J
E References Resobve #using References
& | B Configuration Properties Debug [nformation Format Program Database (/2i)
£ Concedl Suppress Skartup Banner e {jlogo)
3 Debugging Warring Level Level 3 (/W3)
= 5 C)C+ Detect 64ntit Portabity Issues Yes (/Wp64)
. &'ﬁ'f_"*m Treat Warnings As Errars ™
i Zeiic Use UNICOCE Response Fles Yas
] Preprocassor
i Code Generation
3 Lanquage
é_; Frecompided Headers.
c Output Files
E Browse Information
‘; Advanced
& Command Line
& | Linker
2 # Merdest Toal
+ %ML Document Generator
1 Browse Information
i+ Build Events
) Custom Buld Step
- wieh Deph dditional Include Directories
mhol?ormmw ta add to the induds path; usa semi-colon dalimibad list if more than ane,

[ox ] comd | meew

bz

Hoaea L o | o mases g

-

NS

Pucynok 1.6 - YcranoBka myTH /10 3arojioBOYHbIX (haitiioB MPI

Jns monknmrodeHus OuOnmoreuHoro (aitna ¢ peamusarnuedt ¢yukmuin MPI

oubaroTeunoro ¢aima msmpi.lib, kak mokazano Ha pucynkel.7.

*= MPI - Microsoft Yisual Studio
fle Edt  Yew Project Puld Debug Jook ‘Window Communkty Help
MPI Property Pages
Configuration: | Activa(Release) | Blstform: [Activa(Wingz) | configurstion Mansger...
I
t = Configuration Froperties = | Additional Dependencies
E General Igncre AN Defaul Libraries Ha
H Diebuigging Ignore Specific Library
E Bl CCH Modubs Defirition Fle
g I Add Modue to Assembly
E Optimization Embed Managed Resource File
i Preprocessor Force Sybol Refarenes
g e Delay Loaded DiLs
2 Pmc: 7 ; Assermbly Lirk Resource
3 Output Files
E—.\ Browse Infarmation
z Advanced
E Comnrnand Line
3 = kinkgr
B Ganeral
- Ingut
- Marnifest File
Debugoing i
Swrshem
Ennbedded 1L
Advanced Additional Dependencies
Command Line «|  Specifies additional bems to add to the nk ine (ex: kemnel32.0b); configuration specific,
4 r
[ ok ] comed | o
I

DI

0 | ‘_}; Jaopd g Jsaies ﬁ

Pucynok 1.7- Ilogktouenne OubnmoreyHoro Qaiina

Dependencies BBeaute

bz

B nynkre Configuration

Ha3BaHUC

11



Jl1s1 ycTAaHOBKHM IyTH /10 0M0JmoTe4Horo (paiisia msmpi.lib Beioepure myHKT
menio Project->Project Properties. B mynkre Configuration Properties->C++-

>Linker->General->Additional Library Directories Beeaute yTh 70

oubmmoreynoro (¢aima msmpi.lib: C:\Program Files\Microsoft HPC Pack 2008
R2\Lib\i386 unu < {upexropus ycranoBku HPC SDK>\LIb\AMDG64 B 3aBrcuMOCTH OT
ucnoasdyemoir Bamu Bepcum Microsoft Visual Studio 2008( x86 wam Xx64), xak

MOKa3aHo Ha pucyHke 1.8.

*« MPI - Microsoft Yisual Studio

Fle Edt Wiew Project Buld Debug  Took Window Communty Hebp

B Pl Property Pages EE =
. Gonfiguration: | activeiRelease) | Patform: |Aciveiwiniz) x| Configuration Manager... | _
- A
".:, = Configuration Froperties = | Output Fle ${OULDi )| S Projectame) axe :'] ;‘
£ Genesal Show Progress Mok St z
: Debugging Version EI m
£ = CiCH Enable Incremental Linking Mo {/INCREMENTALND) il
. General Suppress Startup Banner Vs (INOLOSD) ]
E Optimization Ignore Impork Library Mo };'
A R R . :
g 3 Additional Library Dirsctones C:\Prograem Fles\Microseft HPC Pack 2008 SOKILBIBSE .| F".-;-
3 Pr 3180 i Link Library Dependences Yes %
1 Outpuk Filag Use Library Dependency Inputs o
4 Browse Information Use UNICODE Responss Files Yes
E Advanced
b Cormmand Line
= =) Linker
o General
5 Tnput
z Marifest Fie

Debugging |

Sysbem

Optienizstion

Embedded 0L

Advanced Additional Library Directories

Command Li Specifies ane or more sddtionsl paths to search for lbranes; configuration specific; use semi-colon

" Lre |5 =1 delmited list ¥ more than one.  (LIBPATH:dir]) A
o | cancel | mophy |

c "5 PucyHo

K 1.8 - YcranoBka mytu 0 Oubimorednoro daitma msmpi.lib
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2 JlabopaTopHasi pa6ora Ne2. YcTaHOBKA M HACTPOIiKka KiacTepa
[enb paboThl: YCcTaHOBKA U HACTPOWKA y3JI0B KilacTepa

2.1 IloaroroBKa K pa3BéPTHIBAHUIO KJIacTepa

UYtoObl peanu3oBaTh NPOCTEHIINI KiacTep, HEOOXOMMO MUMETh KaK MUHUMYM
1Be pabouue CTaHUMHU, OJHA U3 KOTOPBHIX OyAeT riJaBHbIM y3loM. Bce 3tu cranuum
HE00X0IUMO OOBEAMHUTH B JIOKAJBHYIO CeTh. [l peanuzanuu Kiactepa Jydile BCEro
MOAXOAAT ABE TONOJIOTHU:

—  BbIUMCIUTENbHBIE Y3JIbI W paboyue CTaHIMHM, C KOTOpPBIX OyAyT
HCIIOJIb30BaTh KIACTEP, PACHIOJIOKEHBI B PA3HBIX CETAX;

- BCC pa60qne CTaHIINH, B TOM YHCJIC U Y3JIbl KJIACTCPA, HAXOOATCA B O}IHOﬁ
CCTH.

B B B
T AAA

Pucynok 2.1 — IlepBas Tononorus

O

EEE
AdA

Pucynok 2.2 — Bropas Tonosiorus

B cnyyae Hanu4ms HECKOJIBKUX CETEBBIX KapT HA KOMITBIOTEPE, KOTOPHIA OymeT
SBJISITCS TJIABHBIM Y3JI0M, MOYKHO MCIOJIb30BaTh IMEPBYHO Tomojioruto. Eciu ke Ha
KOMIIBIOTEpE BCETO OJMH CETEeBOM ajanTep — BbIOMpaeM BTOpylo. B nmaHHO
MHCTPYKIIMH BCe paboure CTAaHIIMU 00bEIMHEHBI B OJIHY CETh (BTOpAasi TOMOJIOTHS).

[locne BbIOOpa TOMOJOTUM HEOOXOAUMO OMNPENEIUTHhCS € Auana3zoHoMm |P-
anpecoB. K npumepy, anpeca 192.168.10.1 — 192.168.10.20 OGyaeM UCHonab30BaTh A

y3JI0B Kiactepa, a 192.168.10.21 —192.168.10.254 a5t KIMEHTCKUX MAIIWH.
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2.2 YcTaHOBKA rOJIOBHOIO y3J1a

Jliist paboThl KiacTepa HeooxoauMo yctanoButh Microsoft HPC Pack 2008 R2.
VYcraHoBka 3amyckaetcs c  (aitma  Setup.exe, KOTOpBIM HAXOAWTCS B IMamke
HPCPack.Express. B mpomecce ycranoBku HeoOxoammo BeiOpaTh Bepcuto HPC Pack
2008 R2 Express, tun y3ia - rmaBubiii (head node), ykaszaTh HDUpPEKTOpUHU Ui Oa3
JNaHHBIX U T.1. [Iponiecc ycTaHOBKM mpencTaBieH Ha pucyHkax ¢ 2.3 mo 2.11.

Microsoft HPC Pack 2008 R2 Installation Wizard E3

Select Installation Edition 5

Select the edition of Microsoft@® HPC Pack 2008 R2 that you want to install on this computer:

(¥ HPC Pack 2008 R2 Express

Includes the core features that you need to run an HPC cluster, without requiring you to
acquire an additional license.

Features include: deployment and management tools, a job scheduler that supports
service-oriented architecture (SOA) and Message Passing Interface (MPI) jobs, and
high-speed netwoarking support,

(" HPC Pack 2008 R2 Enterprise and HPC Pack 2008 R2 for Cycle Harvesting
A superset of the Express edition with additional Features for your HPC cluster, requiring an
additional license,

Additional features include: the ability to run Microsoft Excel workbooks and user-defined
functions (UDFs) on your cluster, the ability to add workstation nodes to your cluster.

« . If you want to install only the client utilities, select the Express edition. The client utilities
'} ' can communicate with all cluster editions.

< Back Next > Cancel
Pucynok 2.3 — Beibop Bepcun
x

Microsoft Software License Terms g

Please read the following license agreement carefully.

-
MICROSOFT EVALUATION SOFTWARE LICENSE TERMS j
MICROSOFT HPC PACK 2008 R2 ENTERPRISE
MICROSOFT HPC PACK 2008 R2 FOR WORKSTATION
These license terms are an agreement between Microsoft Corporation (or
based on where you live, one of its affiliates) and you. Please read them.
They apply to the evaluation software named above, which includes the

media on which you received it, if any. The terms also apply to any Microsoft

« updates,

El

[+ 1 accept the terms in the license agreement;

Print... |

< Hazan I Lanee > I OTMEHa |

Pucynok 2.4 - CornameHue ¢ ycIoBUsIMH JTUIEH3UU
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Microsoft HPC Pack 2008 R2 Installation Wizard |

Select Installation Type

Select the type of installation for this computer:

" Create a new HPC duster by creating a head nodei
The first step in the deployment process of your HPC duster is to create a head node.

£~ Join an existing HPC duster by creating a new compute node
Compute nodes are used for running jobs. This type of node cannot change roles without
being redeployed.

£~ Join an existing HPC duster by creating a new WCF broker node

Windows Communication Foundation (WCF) broker nodes are used for routing WCF calls from
the Service-Oriented Architecture (SOA) dients to the S0A services running on compute
nodes in your duster. This type of node can change roles to be a compute node.

£ i an existing HPE cluster by creating & newworkstation node

Workstation nodes can also be used|for running jobs, This type af node can anly be created
on & computer running the Windows® 7 operating systen,

= Install only the dient utilities
HPC Cluster Manager, HPC Job Manager, and HPC FowerShell will be installed.

< Hazan I Laneg = I OTtMeHa

Pucynok 2.5 - Beibop Turma ysna

Microsoft HPC Pack 2008 R2 Installation Wizard x|

Select Installation Location for HPC Databases

The HPC databases can be installed on the head node of the duster, or on one or more remote
servers that are connected to the head node over a network. We suggest that you install the
HPC databases on the head node only if your cluster will have less than 256 nodes.

To install the HPC databases on a remote server, that server must be running Microsoft® SQL

Server® 2008 SP1 or later, and you need to create and configure the databases for remote
access, before continuing with this wizard.

Select where you want to install each HPC database:

HPC Database Head Node Remote Server
Cluster management v L
Job scheduling « C
Reporting s @
Diagnostics o »
< Back Next > Cancel |

Pucynok 2.6 — Beibop mecra pacnionoxenust HPC database



Microsoft HPC Pack 2008 R2 Installation Wizard

Specify Folders for Local HPC Database B

CProgan Voot 1 Pk S R260 | v |
CProan Vot P SRS | v |

Microsoft HPC Pack 2008 R2 Installation Wizard

Select Installation Location

_oroee. |
C:\Program Files\Microsoft HPC Pack 2008 R.2\Data',

Pucynoxk 2.8 - Bei6op nupexropun s ycranopkun HPC Pack
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Microsoft HPC Pack 2008 R2 Installation Wizard x|

Select Method for Updates

Microsoft® Update helps keep your computer secure and up to date by delivering important
updates for Windows and other Microsoft® products, including Microsoft® HPC Pack 2008 R.2.

Updates can be delivered according to the settings that you specify for Windows Update on your
computer, or you can visit the Microsoft Update website,

Select how to check for updates:

™ Use Microsoft® Update when I check for updates {recommended)

" 1 don't want to use Microsoft® Update!

See the Microsoft Update FAQ online

Read the Update Services Privacy Statement anline

< Haszan I lanee = I OTMerHa

Pucynoxk 2.9 - Hcnonb3oBanue ooHoBienuss Microsoft

Microsoft HPC Pack 2008 R2 Installation Wizard

Customer Experience Improvement Program

The Customer Experience Improvement Program is designed to improve the quality, reliability,
and performance of Microsoft products and technologies.

With your permission, anonymous information will be sent to Microsoft for the sole purpose of
improving Microsoft® HPC Pack 2008 R2.

" Yes, I want to anonymously participate in the program {recommended)

* Mo, thank you

Go online to read more about this program

< Hazan I Nanee > I OTMeHa

Pucynoxk 2.10 - [Tonmydenue uadopmarmu ot Microsoft
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Microsoft HPC Pack 2008 R2 Installation Wizard x|

Install Required Components

The following is a list of components that must be installed with Microsoft® HPC Pack 2008 R2. A
check mark icon indicates which components are already installed on this computer,

To begin installation, dick Install. Your computer may need to be restarted between component
installations.
@ Microsoft® .MET Framework 3.5 5P1

Microsoft® Report Viewer 2008 5P1

Routing and Remote Access Service

o)
@ DHCP Server
)
&

Windows Deployment Services (Transport)

MicrosoftE Server 2008 5P1

Message Queuing

Microsoft® HPC Pack 2008 R.2 M5-MPI Redistributable Padk
Microsoft® HPC Pack 2008 R.2 Client Components

Microsoft® HPC Pack 2008 R.2 Server Components

< Hazan AEnes = OTMeHa

Pucynok 2.11 — Crircok ycTaHaBIMBAaeMbIX KOMIIOHEHTOB

Ilocie

YCTAaHOBKM HEOOXOIUMO TIPOM3BECTH TMEPBOHAYAIBHYIO HACTPOMKY

kiaacrepa. B okne To-do List maskumaem Configure your network, cormacHo pHCYHKY

2.12.

5’ Cluster CLUSTER-HOST - HPC 2008 R2 Cluster Manager

File Wiew  Optons

Go  Help

W Back (gJForward Navigation Pane [ Actions

Deployment To-do List

-

im Required deployment tasks (Incomplete) i Optional deployment tasks
Configure your network Validate your environment before deploying nodes
Choose one of five netwaork topologies for your cluster. Fun a set of short diagnostic tests to find commen problems
that can affect node deployment.
Provide installation credentials Go online to get the Istest set of tests
Specify the user name and password to use for system . .
configuration, and when adding nodes to your cluster. Add an operating system image

Configure the naming of new nodes

Specify the naming convention to use when generating
names automatically for new nodes.

Create a new image or load an existing image to use with
your node templates when deploying nodes.

Add or remove users

Add or remove users or administrators for your cluster.

Create a node template

Create a template that defines the steps to follow when

adding nodes to your cluster. Deploy nodes, import a node XML file, or add preconfigured

'e Help

nodes to your cluster.

Manage drivers

Add device drivers to the operating system images.

Overview of Windows HPC Server

Online Resources for Windows HPC Server

Configure job scheduler policies and settings

Customize policies, error handling, filters, and e-mail
notifications for your cluster.

Pucynok 2.12 - Oxno To-do list

=lElx]

Lel
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BriOupaeM mocneHIo TOMOJIOTHIO, TaK KAaK Halld KOMIBIOTEPhl O0BEIUHEHBI
MPOCTOM JOKAJIbHOM CEThIO, KakK MOKAa3aHO Ha pUCYHKe 2.13.

_ﬂ’_ Network Configuration Wizard il

Network Topology Selection

Metwork Topology Selection

Enterprise Network Adapter Indicate the network topology that you are using for this cluster:
Firewall Setup " 1. Compute nodes isolated on a private network

Beview 2. All nodes on enterprise and private networks

. " 3. Compute nodes isolated on private and application networks
Configuration Summany
" 4 All nodes on enterprise, private, and application networks

' 5 All nodes only on an enterprise network
Topology 5

TTTT

D AAA
() Head Node
A Compute Node

Enterprise MNetwork

More about topologies and connecting broker or workstation nodes

= Erevious | Mext = I Configure Cancel

Pucynok 2.13 - Beibop Tonosoruu

BriOupaem cereBoii amanrtep Hamieid JokanbHOM cetu. I[lepen BeIOOpOM, ero
HEO0OXO0IMMO BKIIFOUHUTH U MMPOBEPUTH HACTPOIKH, KaK MOKa3aHO Ha pucyHke 2.14.

_ﬁ’_ Network Configuration Wizard ll

Enterprise Network Adapter Selection

MNetwork Topology Selection
Enterprize Network Adapter Select the network adapter that is connected to the enterprise networlk:.
Firewal Seup Network acaptr: -
Review .
Device name: Apantep paGouero cTona Intel(R) PRO/1000 MT
Configuration Summary IP address: 192.168.10.1
Subnet mask: 255.255.265.0
Domain:
Link speed: 1Gbps
Status: Online

MAC address:  08-00-27-87-00-06
Metwork Direct:  False

1, The head node may become unreachable if the selected network adapter is not really connected
to the enterprise network.

<Erwinus| MNext = I Configure Cancel

Pucynok 2.14 - Be16op ceTeBoro ajgantepa

BriGupaem HacTpoliku daepBosa, Kak Ha pucyHke 2.15.
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'_EI‘_ Metwork Configuration Wizard

Firewall Setup

Metwork Topology Selection
Enterprise Metwork Adapter
Firewsall Setup

Review:

Configuration Summany

Select firewall settings for the cluster.

% Automatically apply firewall settings to the networks and nodes in the cluster  (recommended)
Enterprise network: 0N " OFF

1, This may overwrite current firewall settings on the nodes in the cluster, including the head node.

" Do not manage firewall settings

This will maintzin current firewsll settings acress the cluster.

Mare sbout firewsll settings for HPC networks

< Previous | Meut = I Eonfigure Cancel

Pucynok 2.15 - Hactpotiiku daeppoia

O3HaKOMMBIIUCH C BBIXOJIHOM MH(pOpMaIel, peCcTaBlIeHHON Ha pucyHke 2.16,

Haxkumaem Configure.

(Ifl‘_ MNetwork Configuration Wizard

Review

Metwork Topology Selection
Enterprise Metwark Adapter
Firewall Setup

Review

Configuration Summany:

You have specified the following settings for the network configuration:

Enterprise Network

Name Private

Device name Agantep pabouero ctona Intel(R) PROA000 MT
Head node |P address  152.168.10.1

Subnet mask 2552552550

Link speed 1Gbps

Status Orline

MAC address 080027870006

Netwarle Direct False

Firewall ON

To apply these settings, click Configure.

Tao change any of these setting, return to the appropriate step by clicking Previous or the name of the step
on the crientation pane.

< Previous Mext = | Configure I Cancel

Pucynok 2.16 - CBonka

20



[Tociie HAcTpOWKM ceTH KiacTepa Mbl cHOBa yBuIuM okHO T10-d0 List. Temeps
HEOOX0MMO yKa3aTh YUETHYIO 3aMUCh aIMHUHUCTpATOpa Kiactepa. Haxumaem Provide
installation credentials. B mosBuBmIEMCS OKHE, TPEICTaBICHHOM Ha pucyHke 2.17,
yKa3bIBacM yUYETHYIO 3allUCh U BBOIAKUM IapOJib.

Installation Credentials 7| x|

Specify the user name and password to use for system
configuration, and when adding nodes to your duster.

MonEz0BaTENE: I ﬁ LUSTEF'.HDST'IMMMHML‘FFIETDFIj

MNaponk: I lllll“n----lul--|

OK I OTMeHa

Pucynok 2.17 - Beibop y4éTHOI 3anucu

[Tocne ykasaHus YYETHOM 3amHCH aJIMHUHHCTPaTOpa HEOOXOAMMO BHIOpATh
crienn(UKAIMIo, 10 KOTOPOi Oyay MMEHOBaThCS y3ibl Kiactepa. B okme To-do List
Haxkumaem Configure the naming of new nodes. Beoaum crnerudukanyiio B o€

Naming Series coracHo pucyHky 2.18 u Hrpke OyaeT mokazaH npumep GopMHpPOBaAHUS
UMEH I10 BBE€JACHHBIM JaHHBIM.

5' specify Node Naming Series X|

The node naming senes will be used to generate names
automatically for new nodes being added to the cluster.

Select a root name and starting number to use when generating
node names for new nodes in this cluster. Enter your starting
number enclosed in percentage signs(*). For example: MyNode
1000%.

Maming series:

CLUSTER-COMP30001%

Preview:
CLUSTER-COMPOO1
CLUSTER-COMPOOZ

CLUSTER-COMP33

More sbout node naming series

0K Cancel

Pucynoxk 2.18 - Oxuo To-do list
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2.3 Co3panue madJoHa IS ABTOMATHYECKOM YCTAHOBKHU M HACTPOHKH
BbIYHCJIUTEIbHBIX y3J10B

Tenepb ocTtaércs TOJABKO CO3/4aTh MIA0JOH ISl ABTOMATHYECKOW YCTAHOBKU H
HACTPOWKH BBIYMCIHTENBHBIX y3110B. B okHe To-do List maxumaem «Create a node
template». TlosBuTCS MacTep co3naHus MIa0JIOHOB, TOKa3aHHBIM Ha pucyHke 2.19. B
NIEPBOM OKHE HEOOXOUMO BHIOpaTh THII 11a0JI0HA JJIsl BEIYUCIUTENBHBIX Y3JI0B.

] Create Node Template Wizard x|

Choose Node Template Type

Choose Node Template Type

Specify Template Name This wizard will guide you through the process of generating a node template. You can use node
templates to deploy nodes
Select Deployment Type

Select 05 Image

LLox
Fasswor:

First, choose which kind of node template you would like to create.

(¥ Compute node template

ninistraton
¢ Brgker node template
VWindows Updates " Workstation node template
Review

Mare about node templates

< Previous | Next > I Crezte Cancel

Pucynok 2.19 - Mactep co3nanus maodioHa

Broaum ums mabnona u ero onucanue. [lpumep npencrarined Ha pucyHke 2.20.

=] Create Node Template Wizard =
Specify Template Name

Choose Node Template Type

Specify Template Name Please specify a name for the template, and optionally a description for it.

Select Deployment Type Template name:

Select 05 Image IPrepare COMPUTENODES {without OS)

Local Administraton Description (Optional):

Vindows Updates Defautt Template|

Review:

< Previous | Mext = I Creste Cancel

Pucynok 2.20 - Ykazanue nMeHH 11abJI0HA U OTIUCAHUS
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Hanee ykaspiBaeM, OyneT JM YCTaHaBIMBAaTbCS C IIA0JIOHA OIEpalMOHHAs
cuctemMa wid Her. [lepBblii NyHKT cienyeT BbIOMpaTh B cllydae aBTOMaTHYECKOU

ycTaHOBKU Bcero HeoOxonumoro I1O, B ToM uucne u onepaunoHHON cucteMbl. Eciau

npeanonaraerca ycranoBka OC BpyuHYIO - BeIOMpaeM BTOpoil MyHKT. B ciayyae BeiOopa
NEPBOro MyHKTa - HY)KHO OyJeT yka3aTh 00pa3 nucka ¢ OC u BBecTH JaHHbIE YUETHON

3anucH aiMUHKUCTpaTopa. JlanHas uHdopmalys npuBeieHa Ha pucyHke 2.21.

=] Create Node Template Wizard

Select Deployment Type

Choose Mode Template Type

Specify Template Mame Select the type of deployment that this template will be used for:

Select Deployment Type

™ \nfith operating system

Select 05 Image A node template can include a step to deploy an operating system on the nodes. You can use an
- operating system image that you have previously created, or you can create 3 new image using
Loca! Administrator this wizard.

Password

% \without operating system

‘windows Updates

Review,

Select this option if this template will be used to only update the nodes and add the necessary
application, without installing an operating system on the node.

< Previous | Next > I Cresate Cancel

Pucynok 2.21 - Mactep co3nanus madiioHa

Tak ke ykaspIBaeM, CTOUT JIU BKJIIOUYATh B ma0a0H oOHoBIeHHs 1isi OC Wiu Her.

Br16op npencrabieH Ha pucyHke 2.22.

] Create Node Template Wizard x|

Specify Windows Updates

Choose Node Template Type

Specify Template Name ml Include a step in the template to download and install updates for my cluster using Microsoft Update or

the Enterprise Windows Server Update Services (WSUS)

Select Deployment Type
& nstall only eriticzlland security updates
Select 05 Image
- € [nstall 2l zvailble updates
Local Administraton
Fassword I Add specific updates to the template
Windows Updates Type the name of the update, for example: Microsoft .NET Framework 3.0 Service Pack 1 (KBS29300)

Review I

Go Online to learn more sbout Windows Update and Microsoft Update

< Previous I Next > Crezte Cancel

Pucynok 2.22 - O6uoBnenus mis OC
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[locne o3HakoMIIeHUs € BBIXOJHOM MHpopManueil Haxxumaem Create. B

pe3yJIbTaTe MOTYYUM BBIXOAHYIO HH(POPMAIUIO, TOKA3aHHYIO Ha pUCYHKE 2.23.

] Create Node Template Wizard |

Review

Choose Node Template Type
Specify Template Name
Select Deployment Type

You have specified the following settings:

Node Template Summary
Select OS5 Image Mode Template Name Prepare COMPUTENODES {without OS)
lee ] I Description Default Template
Fazsword Includes Imaging Step Mo
\indows Updates Windows Update Disabled
Review

To generate a template with these settings, click Create.

To change any of these settings, return to the appropriate step by clicking Previous or the name of the

step on the onentation pane.

< Previous I et = Create Cancel
Pucynok 2.23 - Beixognas uadopmarus
2.4 YcTaHOBKA BHIYMCIUTEIBHBIX Y3JI10B
Tenmepp, KOrga TJABHBIM y3€J  KjJacTepa HACTPOCH, HYXHO

BBCCTH

BBIUMCIUTENbHBIC Y37bl. Ha manenu cieBa Beioupacm Node Management. Msl yBuaum

TabIuILy,

B KOTOPOW COAEP)KUTCS CIIMCOK VY3J0B KJacTepa.

MpeICTaBIeHa Ha PUCYHKE 2.24.

?: Cluster CLUSTER-HOST - HPC 2008 R2 Cluster Manager

Fle Vew Actons Options Go Help

—iB1x

Qgack () corverd |iaigation Panel| <] Actians) * Fiter: | By Group - ey Heaitn | | search: [ode Name Vel B
Node Mal ment Nodes (1) Actions

x
Transitional (0) &1 (st | I Heattiop| | | Pivot To - =
d(0) — =

B By Node State

Online (0}
offiine (1)
Draining (0)
Provisioning (0)

NetBIOS Name =~

[ Mode State

[ Node Heatth

€3 CLUSTER-HOST

Offline

0K

Jobs for the Selected Nodes
Failed Diagnastics forthe Nodes
Operations for the Nodes

Node Actions a
Rejeated (0) Bring Online
B By Group
HeadNodes &) Take Offline
Computelodes V) start
WCFBrokerlodes b
WorkstationNodes b3
B By lode Template  =| [u] | #l| ® stutboun
1 — G =y | & Run command ...
é*fr! Configuration o Add Node ...
= = Reimage
i e ansae et Maintain
i=| JobManagement Change Role ...
&K Delete

Bl Diagnostics

.i| Charts and Reports

Data updated: 24.04.2015 11:12:48

Pucynoxk 2.24 - Oxno Cluster Manager

@ Reject
[F] Assign Node Template ...
7 Edit Properties...
Export Node XML File ... LI

Jlannas Tabinwuma
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Ha nanHBIii MOMEHT y Hac BCETO OJWH Y3€l - 3TO IVIaBHBIM. BKIIIOUMTH y3ibI B
KJIaCTEP MOXKHO JABYMs CHOCOOaMHu, MEpPBbIA - MPOCTO BKIKOYUTh KOMIIBIOTED,
MOJKJIIOYEHHON K CETH M, €CIIM Ha KoMmIbloTepe aoctynHa cpena PXE, oH mosButcs B
tabmuie B cocrosauu Unknown. Ysmam HeoOXOAMMO MPUCBOMTH MAOJOH (KOMaHIa
"AssignNodeTemplate"), mociie 4ero HauHeTCsl yCTaHOBKA (CTaTyC BBIYUCIUTEIBHBIX
y3510B cMeHuTCs Ha "Provisioning"). ITo okOH4YaHUU YCTaHOBKH y3JIbI OyIyT 10OABICHBI
B Kiactep. Bropoit cmoco0 - ycranoBuTh HeoOxonumoe [1O BpyuHyro. YcTraHoBka
MPaKTUYECKU HE OTJIMYAETCS OT YCTAaHOBKH IIaBHOro y3na. B mpoiecce HeoOXxoaumo
OyZneTr yka3aTb HMMSI KOMIBIOTE€pA, KOTOPBIA  SIBJIIETCA  TJIABHBIM  Y3JIOM.

BoruncnurenbHbli y3en, Ha KOTOpoM UAET ycTaHOBKa HeoOxoaumoro T10, npencrapinex
Ha pUCyHKe 2.25.

5’ Cluster CLUSTER-HOST - HPC 2008 R2 Cluster Manager = e

File  View Actions Options Go Help

QBack ) Forward | Mavigation Pane <] Actions | - Filter:

By Group - || By Health

Node Management | Nodes () Management Nodes (2 Actions x
El Nodes (2) =] List Pivot To
=] Heat M
E By Node Health | M teatvap| |
0K (1) NetBIOS Name ~ Node State MNode Health Jobs for the Selected Nodes
Warning (0) & COMFPUTENODE1 Provisioning Transitional Failed Diagnostics forthe Nodes
Error (0) (@ cLUSTERHOST Offline OK Operations for the Nodes
Transitional (1) -
Unapproved (0) Node Actions -
B By hk:-d_estate Bring Online
Online (0)
Offline (1) &) Take Offline
Draining (0) (¥) start
Provisioning (1)
Rejected (0) 9 Rebaot
B By Group - 14| | ﬂ Q Shut Down
| | » _ - S
vvvvvvvvv 5| Mode COMPUTENODEL Executing operations (1) (v)| & Run Command .. | |

="
| Configuration EEZ' Add Node ...
;Tru fig Node Health I Properties I Network I Metrics I Operations | Provisioning Log | P —
- leimage
- Node Management ) Node Health: Transitional = R
j Job Management This node started provisioning at 24.04.201% 13:11:10. You can track the Change Role ...
provisioning progress in the provisioning log, or you can stop this x Delet
. Diagnostics operation by cancelling the provisioning process. ) E. Ede
- leje
. View the provisioning log —
ﬂ Charts and Reports L. 5| Assign Node Template ...
Cancel provisioning LI 7 Edit Properties

= Export Node XML File ... hd

Data updated: 24.04.2015 13:11:12

Pucynok 2.25 - Cnucok y3IoB

[Tocne ycranoskwu I10, cratyc y3moB cranet Offline, a Node Health - OK. Teneps
JUIE TOTO, YTOOBI y3JIbl MOTJIM Y4YaCTBOBAaTh B BBIUYMCIICHUSAX, WX HYKXHO BKJIFOYHTb.
Haxumaem mpaBoil KHOTIKOW MBIIIM HAa HYXHBIA y3ei1 M HakumaeM Bring online, kak

MOKa3aHo Ha pucyHke 2.26. C 3TOro MOMEHTa Yy3€J1 MOXKET Yy4YacTBOBaThb B
BBIYUCIICHUSX.
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5’ Cluster CLUSTER-HOST - HPC 2008 R2 Cluster Manager == x|

File  Wiew  Actions Options Go Help
{Back ) Forward _- Filter: «|F | search: Node Name ,)

- || By Health

By Group

&l Nodes (2) Pivot To
E By Node Health
0K (2) Node Health Jobs for the Selected Nodes
‘Warning (0) Failed Diagnostics forthe Nodes
Error (0) @ CLUSTERHOST Operations for the Nodes
Transitional (0) :
Unapproved (0) Node Actions -
Bl By Node State ) Bring Online
Online (1) -
Offline (1) @ Take Offline
Draining (0) (») start
Provisioning (0) 3
Rejected (0) J Reboot
Bl By Group = |a] | | © shut Dovm
4 | I b =
--------- 5 Node COMPUTENODEL Executing operations (0) oY) Z8 e Command .. |
P = _ _— B Add Node ...
Aﬁg onfiguration Node Health I Properties | Network I Metrics I Operations  Provisioning Log | = Reimage
3|
i Node Management - g
LUSTERVCMCTEMA from state Provisioning to state Offline :
:=| Job Management le the product '~y Change Role ...
E CLUSTERVCWMCTEMA, with the scheduler K Delete
-__‘ Diagnostics cheduler service on node CLUSTER-HOST ; Reject
B hieduler configuration for node CLUSTERMCMCTEMA . L
.i| Charts and Reports biws Operating Svstem - Windows Server(R). RETAIL channel product id: bzzmﬁf Mo o
L] I l » ) )
| & Edit Properties...
4= Export Node XML File ... hd|

Data updated: 24.04.2015 13:14:38

Pucynok 2.26 - Criucok y3JioB



3 JlabopaTopHas padora Ne3. 3anyck 3aaa4 Ha KJIacTepe

Lenp paOoThl :HAy4yUTHCA 3aMyCKaTh MPOrpaMMBbl oA ympasieHueM Microsoft

High Performance Computing Server 2008 (HPC 2008).

3.13anyck nocJjea0BaTeJIbHOM 3a1a4n

IlocnenoBarenbHOM Ha3bIBAaeTCsl 3ajada, KOTOpas MCIOJIb3YeTCs Ul CBOEH
paboTBl  pecypchl  TOJBKO  ofHOro  mpoueccopa. llopsmok — komMnwianuu
M0CJIE10BATENIBHOM IpOrpaMMBbl (a TaK)Ke MapajieIbHOM IPOrpaMMBbl C
Ucrojib3oBaHueM TexHosorun OpenMP) nans  ucmonb30BaHUS Ha  KiacTepe IOJ
ynpasienueM Microsoft HPC 2008 He ornuuaercs OT OOBIYHOrO W HE TpeOyeT
UCIOJIb30BaHMs JIONOJHUTENbHBIX OuOMMOTEK. B maHHOM 3amaHum paccMaTpuBaeTcCs
HOPSAOK 3aIlycka IOCJIeJOBaTENbHON 3a7jau Ha Kiactepe. Ha pucyHok 3.1 mokazaHo

OKHO HACTPOMKH I1a00Ha 3aIaHH.
x|

MName: |[=efau|t

(BI=2e el Wl | which don't specify a job template, including jobs submitted using downdevel API's

Job template properties:

Minimum Cores The minimum number of processors on which this job can run. Add | -
Maxdmum Cores The maximum number of processors on which this job can mn.

Minimum Sackets  The minimum rumber of sockets on which this job can mn. Delete |
Maximum Sockets  The maximum number of sockets on which this job can run. o
Minimum Modes The minimum number of nodes on which this job can mn. Permissions |
Maximum Modes The maimum number of nodes on which this job can run.

Unit Type The granularity at which to schedule resources forthe job. The... &l
Exclusive If True, no other jobs can be run on a compute node at the sam...

Run Until Canceled K True, this job will run urtil it is cancelled or its runtime is expire.... —
Priority The job's priority.

Auto Calculate M... I enabled, the scheduler will automatically calculate the maxim. .. ﬂ

Mmool Wi B mmemblmd bhoims im0l s bbb s ol slmsbim bbm, it

|»

Minimum Ceres

Minimum Cores Descniption

- Minimum Cores
Gemes The minimum number of processars on which

Default Value: |1 3: this job can run.
Masx Value: |214?43384? 3:
Min Value: I 1 3:

4 a8 |

Pucynok 3.1 - Hactpotiika ma0ioHa 3a1aHui

2"1?
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[lepen ncnonap30BaHMEM KJacTEpa HEOOXOAMMO Ha IJIaBHOM Y3JI€ CO3/aTh 00LIue
Mankv, Kyaa OyIyT NOMEIIAThCsl HCIOJHIEMbIE MOIYJIM HIpOrpaMMmbl, Qailibl ¢
pe3yabTaTaMu ¥ OTYETHI 00 OlIMOKax.

Jlist 3amycka mporpamMMbl Ha KJIAcTE€pe, OTKPbIBAEM Ha KIMEHTCKOW pabouei
craniuu HPC Job Manager. OxHO niporpaMMBbl IPEICTaBICHO HA PUCYHKE 3.2,

RERS
File  View Actions Options Help
@Eack o Forward __ Filters |Owner = |Submit time * |Project name - ? Search: =
Job Management All Jobs (1 Actions X
Job 1D | Job Name | State | Owner = | Progre  Job Submission -
Configuring 13 Pl Canfiguring CLUSTER AaMuHucTpa. .. 0%
- gi=| New Job ...
Active
Finished | New Single-Task Job ...
Failed -G-E. New Parametric Sweep
Canceled Job ...
B My Jobs gi=| New Job from XML File ...
Configuring Job Actions -~
Active
Finished =| View Job ..
Failed & Modify Job ...
Canceled E d i) Add Task to Jab ...
E By Job Template ) Copy Job ...
Default
p) Submit Job
m) Cancel Job
I¥) Requeue Job
Export Job ... —
Task Actions -
View Task ...
®) Cancel Task

Ik Requeue Task

Ik Reauene Failed Suh-Tasks j
Data updated: 06.05.2015 14:00:51

Pucynok 3.2 - Oxno Job Manager

Jlns co3manus HOBOM 3amadu B MeHio Job Submission cmpasa makumaem New
Job. B mone Job name BBomum ums 3amaHus, BeIOMpacM ImabioH. Takke MOXKHO
OTFPaHUYHUTH BPEMs BBIIIOJHCHUS MPOrpaMMbl. IlpuMep CO3MaHUS HOBOTO 3aJaHus
MpUBECH Ha pUCYHKE 3.3.
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x

) —Job details
Job Details
Job name: I
Edit Tasks T
Resource Selection Errie: |
Licenses Prigrity: INgrmal |

Environment Variables

r—Job run options
[™ Do net run this job for more than:

Days: I: ::I Hours: I: :ﬁ’ Minutes: |1 :’ Seconds: |0 =

™ Run job until cancelled or run time expires
[~ Eail the job if any task in the job fails
Send a notification when this job:

[~ Starts I~ Completes
Email, or other notifications must be previcusly configured by a cluster administrator.

—Job resources
Select the type of resource to reguest for this job:

ICore j

Enter the minimum and/or maximum of the selected resource type that this job is allowed to use:

Minimum: Maimum:

Submit I Save Job XML File... Cancel

Pucynok 3.3 - Co3ianrie HOBOTO 3aJIaHUs

Jlanmee cieBa oTKpbiBaeM BkiIaaky « Edit Task» u makmmaem kHomky Add.
Bxknaaka Edit Task npeacrabinena Ha pucynke 3.4.

x|
. Specify tasks for this job. Maore sbout tasks and tesk types
Job Details
Tazks

Edit Tasks Task Name | Type | Command Line | Requested Resou
Resource Selection Edit.... |

Licenses Copy

Environment Variables Delete

4 | 2
Task Properties
EFE
Submit Save Job XML File... Cancel

Pucynok 3.4 - Briagka Edit Task
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B oTkphIBIIEMCS OKHE YKa3blBa€M HUMs 3aJadyH, CTPOUKY KOMAHIHOM CTPOKH,
KOTOpasi OTBEYAET 3a 3alyCK MpPOrpaMMbl, YKa3blBa€M JHUPEKTOPHUIO, TAE JexKaT
ucroiHsieMble (ailyibl (ceTeBas Mamka Ha TJIAaBHOM Y3Ji€), yYKa3biBaeM (aiiji, B KOTOpOM
CONIEpKUTCST HMH(pOpMalus [ BBOJA, YyKa3biBaeM (Qailibl, B KOTOpble OYyIyT
BBIBOJIUTHCSI PE3YJIbTaThl pabOThl MPOrpaMMbl U OTUETHI 00 OmMOKaxX. 3amoJIHEHHE
MoJIeH mpeICcTaBiIeHO Ha pUCYHKe 3.5.

#D Task Details and I/0 Redirection x|

Task name: IMY Task

Command line:

14:] B4McAeHne vyucna Md

Working directory:

|C LUSTER-HOSTNCL_PROG" j Browse... |
Standard input:

|C LUSTER-HOST\CL_PROG input t<t j Browse... |
Standard output:

|C LUSTER-HOST\CL_PROG output b j Browse... |
Standard error:

|C LUSTER-HOSTACL_PROG\Emor bt j Browse... |

Specify the minimum and maximum number of resources to use for this job. The job
resource type is set to core.

Minimum: Mz mum:

oK I Cancel

Pucynok 3.5 - Hactpoiika nmapameTpoB BBOJia U BBIBOA

[Tocne 3amoaHeHus mojei Haxumaem Submit. Temeps nporpamMmma HaxXxOJUTCS Ha
BBINIOJIHCHUH, 332 COCTOSTHUEM MOXKHO cjeauTh B Tadmuie Active miu All Jobs (B MeHto
cieBa). Eciu mporpaMMa BBINIOJIHEHA YCICIIHO, OHa IMOsBHTCS B Tabmuie Finished,
WHade oHa mosBUTCA B TaOymue Failed. Pesymbrar BhIMONHEHWS TporpamMMbl OyaeT
BBIBCJICH B (pailyi, KOTOpBI OBUT yKa3aH NpU IOCTAHOBKE 3a/J1adyd Ha BBIOJIHEHUE.
Pe3ynbTaT paboThl MporpaMMbl IPEACTABIEH Ha pUCYHKE 3.6.

o

Qalin [paska ®opMat Bun Cnpaeka

FProcess 0 on ComputeNodel.cluster.osu.ist a]
NumIntervals = 100000
PI is approximately 3.1415926535981615, Error is 0.0000000000083684

Pucynok 3.6- Pe3ynbrat paboThl IPOTpaMMBI
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3.2 3anyck nmapaJjJieJibHOH 3a1a4u

Jist cOOpku mporpamMmsbl MOJ KJIacTep HEOOXOJMMO YCTAHOBHUTH OMOIMOTEKH
MPI. YcranoBka ocymiecTBisieTcst u3 (paiiiaa mpi x64.MSi, KOTOPBIA HAXOUTCS B TAITKE
setup. Bo BpeMst yCTaHOBKH yKa3bIBa€M TUPEKTOPHIO, KyJa OYAyT CKOMUPOBaHBI (haiiIbl
OMONIMOTeK W BKIOYAeMbIX ¢ainoB. JlJIg KOMIUISALMM TPOTPAMM KEIaTEIbHO
ucnoas3oBath Microsoft Visual Studio, Ho koMmuIMpoBaTH MOXHO W Ha JIIOOOM

komnmisitope C u C++.

1.3amyckaem Visual Studio. B mento ®aitnr packpbiBaeM MOIMEHIO.

2. CosnaeM 151 BBI6I/Ipa€M HpOCKT. B nosiBuBIIEMCS OKHC, IPCACTABJICHHOM Ha

PUCYHKC 37, BBI6I/Ipa€M KOHCOJIbHOC TIPUIIOKCHUC, BBOOAUM UM IIPOCKTA, UM PCUICHUA

" IIyTh K IIAIIKE, I'AC 6YJIGT XpaHUTHCA PCIICHUC.

Cospate npoekt l ? e
Copruposate no: | Mo ymonuanuo - | YeTaHOBAEHHBIE LIABA0HBL NOWCK ' |
Ycranoenennbie Wwabnoxb
Tun: Visual C++
X = KonconsHoe npunoxedne Win32 Visual C++
4 Visual C++ ? - TpOEKT Mo CO3AaHMIO KOHCONLHOTD
\E\’Li:BE E Mpoekr Win32 Visual C++ npanoxcenius Wini2
OBwyme
Mmas: P1
Pacnonomenune: C:\Users\MAKC\Desktoph3 kypcid cemectpiMpaxTukal| - Ofsop... |
Mma petuenma: PI Co3ate KaTanor 4na pelleHna
Pucynok 3.7 - Co3nanue npoekra
3. Jlaiee B TOSBUBIIEMCSI OKHE, IIPEJICTABICHHOM Ha pPHUCYHKE 3.8, B
napaMeTrpax OpwiIoXkKeHuss yOupaem  ranodyky HampoTuB  «lIpenBapurenbHO

CKOMITMJIMPOBAHHBIN 3ar0JIOBOK)» Y CTABUM TJIOUKY HAPOTUB «llycTol mpoekT».
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-

MacTep npuaoxennid Win32 - PI @éj

—_—— MNapaMeTpbl NPUIOMXEHHS
Dfzop TN NpUnoxeHHa: NofaeuTe ofiwme dalins 3aronoexka ana:

MapaMETPE MPMNOKEHNA () Opunomerme Windows
(@) KOHCONEHOE NPMNOHEHME
() BuboroTexa DLL
(71 Cratnueckas GubnmoTexa
JoMonHUTENEHEIE NEPEMETPEI:
MycToil npoekT

Foroso ] [ Omens

b

Pucynok 3.8 - [TapameTpsl co3aBaeMoro npoeKTa

4, Tenepp B obo3peBaTenie pelleHU BbIOMpaeM Halll MPOEKT M HaXKUMaeM
paBOi KHOMKOM MBI Ha «@Pailibl MCXOJHOTO KOJa» M B PACKPHIBIIEMCS MEHIO
HaBOoAMM Ha «Jl00aBUTH» U HaxkumaeMm «Co3nath snemMeHT». BeiOupaem Tun ¢aiina u
yKa3blBaeM UMsl, HakUMaeM «Jl00aBUThY, COTTIAaCHO PUCYHKY 3.9.

JobaeneHne HOSOro 3AeMeHTa - PI l ? &5
Ycranosnennbie wabnowbl Coptuposate no: | Mo ymonyanno = | | ¥cTaHoBNEHHBIE WaBnoHLE Nonck P |
4 Visual C++

= Tun: Visual C
ul = Mopma Windows Forms Visual C++ e Visustes
Cozaaet daiin, cogepsalynil ncxoaHex
Koa + Ko C++
Brnagkw ceciicTe * Main C++ (.cpp) Visual C++
h 3aronoeounsii daitn (h) Visual C++
-—=| Brnapka ceoiicts (.props) Visual C++
@ Knacc komnonenta Visual C++
Wz code.cpp|
Pacnonoxenne CUsers\MAKCDesktop\3 kypchd cemectpiMpaktuka\PIPTY A Ofsop. |

Pucynok 3.9 - BeiGop Tuma cozgaBaeMoro siemMeHTa

d. Coznaem ucxoaHbld (aiin.
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B kauectBe HpHMepa MO>XKHO CKOMHI/IJII/IpOBaTB KOJT HpOFpaMMBI II0 BBIYHUCJIICHUIO
qyuciia 1.

#include <stdlib.h>

#include <stdio.h>

#include <math.h>

#include <mpi.h>

void main(int argc, char *argv[])

{
int Numlntervals =0; // num intervals in the domain [0,1]
double IntervalWidth = 0.0; // width of intervals
double IntervalLength = 0.0; // length of intervals
double IntrvIMidPoint = 0.0; // x mid point of interval
int Interval =0; //loop counter
int done =0; /l/flag
double MyPI = 0.0; // storage for Pl approximation results
double ReferencePl = 3.141592653589793238462643; // value for comparison
double PI;

char processor_name[MPI_MAX_ PROCESSOR_NAME];
char (*all_proc_names)[MPI_MAX_ PROCESSOR_NAME];

int nuUMpProcs;
int MyID;

int namelen;
int proc = 0;

MPI_Init(&argc,&argv);
MPI_Comm_size(MPI_COMM_WORLD,&numprocs);
MPI_Comm_rank(MPI_COMM_WORLD,&MyID);
MPI1_Get_processor_name(processor_name,&namelen);

all_proc_names = (char(*)[128]) malloc(numprocs *
MPI_MAX_PROCESSOR_NAME);

MPI1_Gather(processor_name, MPI_MAX_ PROCESSOR_NAME,
MPI_CHAR,
all_proc_names,  MPI_MAX PROCESSOR_NAME, MPI_CHAR, 0,
MPI_COMM_WORLD);
if (MyID ==0)
{
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for (proc=0; proc<numprocs; ++proc)
printf("Process %d on %s\n", proc, all_proc_names[proc]);

}

IntervalLength = 0.0;
if (MyID ==0)
{
if (argc> 1)
{

Numlntervals = atoi(argv[1]);

}

else

{
Numintervals = 100000;

}

printf("Numlntervals = %i\n", Numintervals);

}

I/ send number of intervals to all procs
MPI_Bcast(&Numintervals, 1, MPI_INT, 0, MPI_COMM_WORLD);

if (Numintervals != 0)
{
Ilapproximate the value of PI
IntervalWidth = 1.0/ (double) Numintervals;

for (Interval = MyID+1; Interval <= Numintervals; Interval += numprocs)
{
IntrvIMidPoint = IntervalWidth * ((double)Interval - 0.5);
IntervalLength += (4.0 / (1.0 + IntrvIMidPoint*IntrviIMidPoint));

¥
MyPI = IntervalWidth * IntervalLength;

/[ Calculating the sum of all local alues of MyPI
MPI_Reduce(&MyPI, &PI, 1, MPI_DOUBLE, MPI_SUM, O,
MPI_COMM_WORLD);

/Ireportapproximation
if (MyID == 0)
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{
printf("PI is approximately %.16f, Error is %.16f\n",
Pl, fabs(PI - ReferencePl));
¥
¥

MPI_Finalize();
¥

6. ITocne co3nanus (aiina UCXOAHOTO KOJa MOXHO cpa3y K€ HaOupaTh €ro,
WJIM K€ JJIs1 Hadalla HacTPOUTh NPOeKT. CTOUT OTMETUTH, YTO HACTPOUTH MPOEKT MOMKHO
B no0oe Bpems. Haxumaem mnpaBodl KHOMKOW MbIIIM Ha MMEHU MpPOEKTa B
o0Oo3peBarene pemieHu u HaxumaeM «CBoiicTBa». PackpeiBaem Bkiaaky CBoicTBa
koH¢urypauuu u BeioupaeM «Kartanoru C/C++». B monax «Katanoru BKIIOYEHUS» U
«Kataynorn OubaMOTEK» YKa3piBaeM NyTH K (QaiiaM BKIOYEHUS U OMOIMOTEKaM.
IIpuMep HaCTPOIKM KaTajJoroB npuBeacH Ha pucyHke 3.10.

i CrpaHuuel ceciicts P1 lilﬂ—hj
Kondurypauns: [A»mmnau (Debug) vl Mnatdopma: [A»mnanan (Win32) V] [ Ancnetuep kKoHGUrypauwii... ]
» OBme ceoiicTea 4

4 CeoiicTea kondmrypaumn S(VCInstallDir)bin;S (WindowsSdkDir) bin\NETFX 4.0 Tool{ = |
OBme Katanoru atoueHnA S(VCInstallDir)include 5(VClInstallDirjatimfc\include; S (Windg

Ornagra Katanoru ccelnok SV ClInstallDinatlmfc\lib; S(VCInstal I Dir)lib
Katanoru VC++ Katanoru BubnnoTer S(VCInstallDinlib; S(V CInstallDir) atlmf c\lib; S (Wind owsSdkDir|
» C/Ces KaTtanorn ncxogHoro Koga S(VCInstallDir)atlmfc\srcmfc;S(VCInstallDir)atimfc\srchmfci
» Komnoroawyk ckntouaemele katanorm S(VCInstallDir)include; 5V CInstallDirjatimfciinclude; 5 {(Windg

> MHCTpyMeHT mManndecTta
> Tenepatop XML-gokymem
» WMndopmauma o6 ncxoaHo
» CoBeITWA NOCTPOEHMA

> Hactpaneaemelii 31an noc

Katanorm mcnonnaembix ainos

[MyTh, KOTOPEIA HY>KHO MCMONB30EATE NPW NOWCKE NCNONHAEMBIX GaAN0s NpY NOCTpoeHM npoerTa VC++,
4 m D CooTBETCTBYET NEPEMEHHON okpykeHna PATH.

Pucynok 3.10 - Hacrtpoiika katagoros

7. BeimoaHuTE KOMaHy KOMIIWJIAIIKWHW WU JIMWHKOBKH ITPOCKTA:

8. TMozmpammsiem! Kommwmsmust mapamienbHod mporpammbl st MS MPI
YCHEUTHO 3aBepIlIeHA.
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