BucokonpoayKTHBHI pO31mOALIeHI
00UYHCIIOBAJIbHI CHCTEMHU

OCHOBHi NONOXEeHHA NOobyaoBMU
y4b0BOro Kypcy



«I'pig-TexHoJorii AJs1 pO3MOALICHUX 004U CIeHb Ta 00POOKH
JTAHUX»

3T1JHO 3 BUMOraMH OCBITHbO-IIPO(ECIMHOI TPOrpaMu CTYICHTHU ITICJIST 3ACBOEHHS

HaBYAJIbHO1 JUCIUILIIHU MalOTh MPOAEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYaHHS:

3HAHHA'

ocHOBM I'pix — TexHOJIOTiH, SIK1 T03BOJISIFOTh 00’ €IHATH OOYMCIIIOBAIbHI PECYpPCH

Ta pecypcH 30epiraHHs JaHUX B €JUHY CUCTEMY,
- apxitekTypy I'pix — cucrem, iK1 BUKOPHCTOBYIOThCS B YKpaiHi,

- NpUHIUNYA PYHKIIOHYBAHHSA OCHOBHHX CKJIaa0BUX YyacTuH I'pix — cucremu,
- TEXHOJIOTII0 MiAITOTOBKH 3aBAaHb JJisi BUKOpUcTaHHs I'pix — cepenoBuina,
6MIHHA:

- IIpoBeeHHsI KEPOBAHUX 00YMCJIEHb HA KJIACTEPi Ta CTBOPIOBATH OIKC
3aBJIaHHS 1 JAHUX JJIS1 BIANPABKY 3aBJAaHHS B IP1I-CUCTEMY M1 KEPYBaHHSIM
npoMi>kHOTO mporpamuoro 3abe3neueHHss ARC ta gLite;

- BigciiakoByBaTH Ta KOPeryBaTH XiJi 004UC/II0BAJBHOIO IPOLECY B I'Pil-
cUCTeMaXx ITiJT KepyBaHHSAM MPOMIKHOTO TIporpaMHoro 3ade3mneuenns glLite, ARC;
- IIpoBoauTH IHTENEKTYaJIbHY OOPOOKY BEJIMKUX MACHUBIB JIaHUX B I'P1I-CUCTEMAX;
- [IpoBoauTH XMapHi OOUKCIICHHS 3 BUKOpUCTaHHAM apxiTektypu Cloud
computing.



«I'pig-TexHoJ10ril 1J151 pO3NMOAJICHUX 00YHC/IeHb Ta 00POOKHU

HAHUX>»
Beenenns B ['pig Texnomoril ] PoGoTa Ha
, . OOYHCITIOBAILHOMY
OO6uncIoBalibHI PECYPCH TPIJT Knactepi
VYKpaiHChKUI HallIOHAJIBHUAM TPijl OTpumaHHs
: ceprudikara
3abe3neueHHs Oe3MeKku Tpij KOpHCTYBAYA
3arajibHa CTPYKTypa MPOMI>KHOTO
[ IPOTPAMHOI0 3a0€3MEUCHHS. . ] TIpomiKHe
CtpyKTypa Ta CKJIaJl MIPOMIKHOTO nporpaMHe
nporpaMuoro 3abdesneueuuss ARC 3a6esneuennst ARC
CrpykTypa Ta CKJIaJ MPOMIXKHOTO ]
nporpamMHoro 3abesneucHus gLite
[ 3abe3neueHHs (PyHKLIOHAILHOI ]
TpomizxHe CYMICHOCTI Ta B3a€MOJI1i I'P1JT — CUCTEM.
IIpOrpaMHe [ [Hpopmarriitna cuctema rpiji. MOHITOpUHT ]

3abe3medenHs QLite

[ndopmariiiina
cucrema i
MOHITOPUHT

[ [InanyBaHHS pecypcCiB B I'piJl CUCTEMAX. ]

ITopranu Ta MeTa IUIAaHYBAJIbHUKH

I'pix miist 0OpoOKH TaHUX .

Cloud computing




«I'pia-TexHoJI0ril AJs1 PO3NMOALIIEHUX 009 CIeHb Ta 00POOKH

HJAHHUX»
Beenenns B ['pig TexHomoril PoGoTa Ha
, . OOYHCITIOBAILHOMY
OO0uucIrOBaIbHI PECYPCH TPiJT KTacTepi
VYKpaiHChbKUI HAI[IOHAJILHUN TP OTpumaHHs
: ceprudikara
3a0e3neueHHS OC3MEKH TPij KOPHCTYBaua
3araibHa CTPYKTypa MPOMIKHOTO
[ IPOrPaMHOIO 3a0€31EUYECHHS. . ] I[IpomixHe
CtpykTypa Ta cKjiaaj IpOMIKHOIO nporpaMHe
nporpaMuoro 3abdeszneuenuss ARC zab6esneuenns ARC
CrpykTypa Ta CKJIaJl MPOMIAKHOTO ]
nporpamMHoro 3abesneucHus gLite
[ 3abe3neueHHs (PyHKLIOHATLHOI ]
TIpomixe CYMICHOCTI Ta B3a€MOJIii I'P1JT — CUCTEM.
IIpOrpaMHe [ [Hdopmarriitna cuctema rpiji. MOHITOPUHT ]

3a0e3neucHHs gLite

[ [1manyBaHHS pecypciB B IpiJi CUCTEMAX. ]

O6pobka TaHuX ITopranu Ta MeTa IUIAaHYBAJIbHUKH
I'pig nst 0OpoOKM JaHUX .
OTmeyeHHble NeKkLnmn nepenenoiBaanch Cloud computing

K3)K,£I,b|l7| cemecTp...




«I'pig-TexHoJ10ril 1J1s1 pO3NOALIEHUX 004YUCIEeHb Ta 00POOKH

TAHUX»
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«I'pig-TexHoJorii 1Js po3noaiyiecHUX 004YUCICHb Ta 00POOKHU
TAHUX»

JIaHHBIN KypC ABIISAETCS CIEAAITU3UPOBAHHBIM U
pacCMaTpPUBAET TOJBKO YaCTh TEXHOJIOTHUHU
PACIPEICIICHHBIX BHIYMCIICHHUM.

3a 5 et npenoJgaBaHus JICKIIMOHHBIA MaTeprall
CYILLIECTBEHHO M3MECHHUIJICS B COOTBETCTBHUM C
NU3MEHEHUEM TEXHOJIOTHM.

B IeKIIMOHHOM Kypce MPHUIILIOCh PacCMaTpPUBaTh
KaK OOIIME BOMPOCHI ITIOCTPOCHUS CUCTEM
pacpencIeHHbIX BEIYUCICHUM, TaK U AETaJIbHO
00JIaYHbBIE BLIYMCIICHUS.

B HacrosAmmit MOMEHT OOJIBIIIE MTOJIXOIUT
Ha3BaHUE «XMAaPHI Ta rPiA TEXHOJIOTIl A1
PO3NOALICHUX 00UHUCICHb TAa 00POOKM JaHUX



Distributed & cloud computing (Louisiana Tech University)

The Characterization of distributed computing and cloud computing.
» System Models.

U Physical Model (represents underlying hardware elements of a
distributed system that abstracts away from specific details of the
computer and networking technologies employed),

U Architectural model defines the way in which the components of the
system are placed and how they interact with one another and the way
In which they are mapped onto the underlying network of computers,

U Fundamental models: Interaction model (deals with communication
details among the components and their timing and performance
details),Failure model (gives specification of faults and defines
reliable communication and correct processes), Security model
(specifies possible threats and defines the concept of secure channels).

» Networking and inter-process communication.
 OS supports and Virtualization.

U Clients servers architecture.

U Peer-to-peer architecture.

U Middleware and network operating systems

U Different Virtualization Concepts (Xen, VMware, Qemu, KVM)
* RAS, Performance & Reliability Modeling. Security.



Distributed & cloud computing (Louisiana Tech University)

Introduction to Cloud Computing

* Various models and applications.

* Deployment models

» Service models (SaaS, PaaS, IaaS, Xaas)

* Public Cloud: Amazon AWS

* Private Cloud: OpenStack.

» Cost models ( between cloud vs host your own)

Case studies
U Introduction to HPC
U Multicore & OpenMP
U Many core, GPGPU & CUDA
U Cloud-based Electrocardiography system (Medical Application)
U Distributed Object & Web Services
U Distributed File system
U Replication & Disaster Recovery



DISTRIBUTED SYSTEMS (Engineering at Illinoi$

Introduction
U Introduction to Cloud Computing
U MapReducend Hadoop
Failure Detectors
Time and Ordering
Multicast Communications
P2P Systems
Leader Election (Replications)
Networking and Routing
RPCs and Marshalling
Replication Control,
Key-value Stores/NoSQL
Stream Processing and Graph Processing in Clouds
Measurements and Characteristics of Real Distributed Systems
Sensor Networks, Security
Distributed Shared Memory
Self-Stabilization
Distributed File Systems
Datacenter Disasters - Case Studies



DISTRIBUTED AND
HIGH-PERFORMANCE COMPUTING
(Department of Computer Science University of Adelaide)

Introduction to Distributed and High-Performance Computing:

High-Performance Computing architectures (Overview of the major classes of HPC architectures
and their evolution; MIMD machines; cluster computing and Beowulf PC clusters)

Parallel programming models and performance analysis (Parameterization, modelling,
performance analysis, efficiency, and benchmarking of DHPC systems. )

Programming parallel computers (Overview of parallel programming, parallel languages,
parallelizing compilers, message passing and data parallel programming models)

Message passing programming and MPI (programming using the Message Passing Interface )

Data parallel programming and HPF (Data parallel programming paradigm; High Performance
Fortran (HPF))

Shared memory programming, threads and OpenMP (Use of shared memory machines; threads;
mutual exclusion; locks, semaphores and monitors; parallel Java; programming using OpenMP).

High-performance distributed computing (Distributed and concurrent computing on loosely coupled
distributed systems; motivation and applications; transparency and metacomputing; networks and
clusters of workstations; cluster management systems.)

Distributed computing middleware (Middleware; RPC; DCE; CORBA; Java RMI.)

Grid computing (The Grid; Grid computing (metacomputing over wide-area networks); grid
computing environments)

Cloud computing (architectures, Middleware, privat and pablic Cloud)

Causality and time in distributed systems( The problem of time and ordering in distributed systems;
vector time: fault tolerance: Bvzantine Generals problem)



DISTRIBUTED AND
HIGH-PERFORMANCE COMPUTING
(Department of ComputeBcience Universityf Adelaidg

Focus in particular on the following DHPC technologies:

« Data Parallelism ( Uses; Current systems and work in progress (HPF, HPC,
HPJava...)

» Message Passing ( Uses; Current systems and research. (PVM, MPI,...)
« Shared Memory Systems ( Architectures; Multi-threading; OpenMP).

» Distributed Environments ( Uses; Current systems and developments (DCE,
CORBA, Java RMLI...).

* Cluster Computing (Beowulf PC clusters, networks of workstations, network
technologies, cluster management software)

« Metacomputing or Grid Computing Environments (Globus).

The course is assessed as follows:
* Practical programming exercise (choice of several) : 40%
» Research a topic (choice of several) and write a report : 20%



HexoTopblie BHIBOABI 10 AHAJIN3Y AHAJOTHYHbBIX JJEKIIHOHHBIX
KYPCOB

* HyxHO onpeneanTh OCHOBHBIC aKI[CHThI TEMAaTHUKHU
Kypca (00I1ee OIMcaHue TEXHOJOTUM, TEXHOJIOT UM
IIOCTPOCHUS, TEXHOJOTMH IPOrpaMMUPOBAHMUS,
10JIb30BaTEIbCKUI ITOJIXOT ).

* HyXHO cormacoBarh TEMAaTHUKY Kypca ¢ TEMAaTUKOM
OUCIHMUILINH, KOTOPHIC YK€ UMTAKOTCH.

* HyxHO onpeneanTs NpaKTUYECKYIO 4YaCTh Kypca
(J1TabopaTopHBIE padOThI, paCU€THO — rpapuueckas
paboTa, caMOCTOsTeIbHAs padoTa)



BHCOKONIPOAYKTUBHI PO3MOAiJIeHI 00UNCJIIOBAJIBbHI CHCTEMH

Mo pe3ynbTaTam aHanM3a MMEOLLLENCA NTEPATYPbl U MO aHa/IN3Y aHaIOMUYHbIX
YY4EOHbIX KYPCOB MOKHO BblAeNnUTb TPU GyHAaMEHTaNbHbIX 6/10Ka, KoTopble
COCTaB/IAKOT OCHOBY Kypca:

Cy4yacHi apXxiTeKTypu
BMCOKOMPOAYKTUBHUX PO3NOAiNEeHNX
064YnCcNoBa/IbHUX CUCTEM

TexHonorii Ta nporpamHe 3abe3ne4vyeHHs

BUMKOPUCTaHHA Ta YNpaBAiHHA pecypcamm
Y PO3NOAiNIEHUX CUCTEMAX.




BHCOKONIPOAYKTUBHI PO3MOAiJIeHI 00UNCJIIOBAJIBbHI CHCTEMH

pO3I'IO,£|,iI'I€HVIX obuncnoBaNbHMUX CUCTEM

)

Knacte RAVEHT - PacnpeaeneHHasn
P cepBepHas cucrtema

[ CyyacHi apxiTeKTypu BUCOKOMPOAYKTUBHUX ]
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pacnpepageneHdH
BblUMCNTEHUN C
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BHCOKONIPOAYKTUBHI PO3MOAiJIeHI 00UNCJIIOBAJIBbHI CHCTEMH

[ TexHonorii Ta nporpamHe 3abe3nevyeHHs ]

[ PacnpegeneHHasn ]

[ Knactep ] [ KnueHT - cepsep ] CUCTeMa

pPpBROWHMEHTMNPAPRKHNAAGARTYpaA
[fpor pamMmH

C
0

obecneyeHU _ | |
e . OGSAOpen Grid Services
n

NOCTPOEHMU _
Architecture)

KnacTepHO
CUCTEMbl

CrangapTsl

XML
WSDL SOAP UDDI WSAddressing

WS Security
WSRHKResourcd~ramework)



BHCOKONIPOAYKTUBHI PO3MOAiJIeHI 00UNCJIIOBAJIBbHI CHCTEMH

[ TexHonorii Ta nporpamHe 3abe3nevyeHHs ]

[ PacnpegeneHHasn ]

[ Knacrtep ] [ KnueHT - cepsep ] CHCTEMa

JlokabHbIE CCTEMBbI YIIPABJICHUSI PeCypcaMu
PBS/SLURM

Bunoénwaqimeepuw aHM3l ayuuwu
napann erlbbUHVbICX/IHESH U I
Knacrtep eVM,0OpenMH |

MeToaun Ta 3acobwu cy
61 6N iTOMOEBKp OT pamMy B aHH



BHCOKONPOAYKTUBHI PO3MOAiJIeHI 00UHCJIIOBAJIBbHI CHCTEMH

[ TexHonorii Ta nporpamHe 3abe3nevyeHHs ]

PacnpegeneHHasn
cmcrtema

[ Knactep ] [ KnuneHT - cepsep ]

CepBI@@MNOXEHUMN

Remote Procedure Cal-RPC

CORBA (Common Object Request Broker
Architecture)

IBM - WebSphereApplication Server

Microsoft - .NETFramework

COM (Component Object Model
Oracle WebLogiServer (WLS) ( P J )

RedHat - JBossApplication Server o
DCOM (Distributed COM)

Java Platform, Enterprise Edition _
Enterprise JavaBean



BHCOKONPOAYKTUBHI PO3MOAiJIeHI 00UHCJIIOBAJIBbHI CHCTEMH

[ TexHonorii Ta nporpamHe 3abe3nevyeHHs ]

[ Knactep ] [ KnneHT - cepsep ] [ Pac”cpme(ﬂz”zﬂe:”aﬂ ]

o

ObnayHblie
[png TexHonormm T

Amazon Cucremsbl
Mpowm e XyTouHOEe/ nNpor paywMseréices BHPTYATHAMHH
0 6 e c N e ARCglite Microsoft
Google :
: Windows Azure
App Engine
?SEJ,Z CUCTEeMHble cemechl Openstack , Nebula

O6buwe cuUCTEMHEBbIE
cepBUCHL 06/1ayYHOIM

MHPpPpaAacCcTPYKTY P b



BHCOKONIPOAYKTUBHI PO3MOAiJIeHI 00UNCJIIOBAJIBbHI CHCTEMH

BukopumucrtaHHe Ta ymnypasBni HHe pec
po3noail NeHMWX CcUCTema

ObecnevyeHNne
pacnpepneneHHBbIX
CepTtTuduckartbl,

opraHumsauunmn MeToaon oOoULi HABAHI]

npouyueciB Yy npoc:
po3noAai neHuUux o006

CepBUCHL ynpasneHwune
NOTOKOM 3apja
pacnpepneneHH
cumcrteme

CepBUCHB MOHUTOP

B3ammopgenmcTtTBUeE
obWwWecuncTeMHbBIX CepBUCOB
rpwmg o6nadyHoOW CTPYKTYPHS



BHCOKONPOAYKTUBHI PO3MOAiJIeHI 004MCII0OBAJIbHI CHCTEMH

CyuyuacHI apxiTekTypwu MCOKONPOAVKTMUBHMUKX
PO3MNOAI NeHux obumcnagans [TapannensHOE
KoM1b roTepHe ApXITEKTypa IIPOTPAMMUPOBAHUE
MOJIEIIFOBAHHS 004N CIIOBAJILHUX
CKJIAOHUX 00’ €KTIB CUCTEM
ba3sl
[ TexHoOnNnorii T a I'Ipor% NaHHBIX £ 3
& § Cmmer o
HTEJICKTYaJIbHUX
TEXHOJIOT11 ;
aHaJl3 JaHuX

Knuent
CepBepHas
ApXUTEKTYpa

: OcHOBH XMapHHUX
['p1x TexHOMOTIT ISt
: 00YHCIICHB
PO3MOITIEHUX
064HCIeHb XMapHi TEXHOJIOTIi

OTMeyeHbl CMEeXHble KypCbl, KOTOPbIE TECHO CBA3aHblI Ta CCPBICH

BukopumcrtaHHe Ta ymnpasnaiH
po3noAai nNeHUX cuUcTtTemMa




BHCOKONPOAYKTHBHI PO3MOALIIEH] 004 CII0OBAIbHI CHCTEMH

ComacHo pacnucaHu0 y4eOHOM HATPY3KHU

* Kypc «Bucokonpoodykmueni po3nooiieni
00UUCTIOBANILHI CUCMEMU) YUTACTCS HA S
Kypce U cOCTOMT: 9 nekuuit (18 gacoB), 36
4acoB JIa0OpaTOPHBIX padoT, 1 pacueTHO-
rpadguyeckas paboTa, KOHTPOJIbHbBIE PA0OOTHI ,
9K3aMCH.

KakoBo conep:kaHne NpaKkTHYeCKON padoThI?



BHCOKONPOAYKTHBHI PO3MOALIIEH] 004 CII0OBAIbHI CHCTEMH

Kypc B 0CHOBHOM 110 CBOUM pa3aesiam
AYO0JMpyeTcHa CyIIeCTBYHIMMHA KYPCaAMM;

I11o cogep:XaHHUIO — B OCHOBHOM
ONHMCATEJIbHBIN, 32 9 JIeKIMH U3JI0KUTH
CBSI3AHHBIN MAaTEPHUAJ HE BO3MOKHO;

IIpakTHyeckas padora CTyIeHTOB TpedyeT
IOATOTOBKH BHIYMCJAUTEIbHON 0a3bl;

Yucro onucareJIbHbIN KYPC CTYACHTHI, K
COKAJICHUIO, CJAYIIATH He OYAyT



BHCOKONPOAYKTHBHI PO3MOALIIEH] 004 CII0OBAIbHI CHCTEMH

OcHoBHbIE TPeOOBAHUSA K KYPCY:

JloJ12KeH nmpeacTaBasaTh CO00M EJOCTHBIN
MaTepuaJ WIIOCTPUPYIOIINA BCe TEXHOJIOIHH
BbICOKOIIPOAYKTHUBHBIX pacIpeae/IeHHbIX
BbIYUCJIEHUMN ;

JI0JI5KeH CofepKaTh NPAKTHYECKYI0 padoTy
CTYIE€HTOB W/LJIIOCTPUPYIOINYIO peajibHOe
IPUMEHEeHNE U3JI0KEeHHBIX 3HAHUM HA MPaKTHKE;

He 10/15KeH MOBTOPATH U AY0JMPOBATH YiKe
HMerumecs yaeOHble KypChbl;

J1oJ17KeH nmpeacTaBjIsATh COBPEMEHHOE COCTOSIHHE
BbICOKONPOAYKTUBHBIX pacnpeaeeHHbIX
BBIYUCJICHUH



BHCOKONPOAYKTUBHI pO3n0ALJIeH] 004MCII0OBAbHI CHCTEMH

Yro npemsiaraercs
* Pa3buTtb Becb KypcC Ha 4 moAayna.
(oo (o ey o I oo |

* YCIIOBHO CBS3BIBAs C IIPUMCHACMbBIMH
TCXHOJIOTUAMUAU

* JIEKIIMOHHBIN MaTepUal OXBAThIBACT KPATKUU
0030p apXUTEKTYpPhl U TEXHOJIOTUH MO OJIOKY.

* ]l caMOCTOSITEIbHOM padOThI JaeTcs OoJjiee
IETaIbHOE PACCMOTPEHME.



BHCOKONPOAYKTUBHI pO3n0ALJIeH] 004MCII0OBAbHI CHCTEMH

Yro npeasaraercs

* Pa30uTh BeCch Kypc Ha 4 MOOYIISL.

Knactep H }122?3:;- »[ Mova ]»[ O6nako ]

* Y4uThIBas MOCEMAEMOCTD JIEKIIAM CTYyJICHTAaMHU
CTApIINX KYPCOB, IIPEAIAracTCs «HAYUTKY »
JEKLIMOHHOI'0 MaTepuraia caejaarh 010koM (4-6 4acoB) B
Ha4yaJe MecAla.

* [locie nexuuu CTyAeHTY JAETCA IEPEYCHb BOIIPOCOB,
KOTOPBIE BOMIYT B KOHTPOJIbHYIO pa0OTy B KOHIIE
MecHIIa.

° KOHCYJIBT&HI/II/I B TCUCHHUU MCCiLld — AUCTAHIINOHHO.



BHCOKONPOAYKTUBHI pO3n0ALJIeH] 004MCII0OBAbHI CHCTEMH

Yro npeasaraercs
* [lpaKkTn4yeckana pabota opMeHTMpPOoBaHa Ha TEMATUKY B/10Ka

Po6ora Ha
O0OUYNCITIOBAJILHOMY PoGora B xmMapHoi
KJ1acTepi indpacrpykrypi

Pl. Po3pobka
KNNEHT-
cepBepHOro

A404aTKY

K -
[ Knactep ] [ C’;‘;Z';L ] { Mona ] { Obnako ]
OTpuMaHHs PobGora B rpua
ceprudikara iH(ppacTpyKTypi
KOpHCTYyBaya (gLite, ARC)

e CopeprkaHue NpakTnYecKkux paboTt HyKHO byaeT
pa3pabaTbiBaTb 3aHOBO.




BHCOKONPOAYKTUBHI pO3n0ALJIeH] 004MCII0OBAbHI CHCTEMH

ComracoBarb TEMATUYECKUM TUIAH JUCIIUILIAHBI
CO BCEMM YUYCOHBIMH pOrpaMMaMH, KOTOPBIC YKE
YATAXOTCS JUISL UCKJIFOUECHUS TIOBTOPEHMS
Marepuala.

Pa3paborarh «pabounii MiaH» JUCLUTIIAHEI C
[IEPEUYHEM JICKIIUN Y KPATKUM UX COACPKAHUEM.

Pa3paborarhs HOBBIEC J1a0OpaTOPHBIE pa0OTHI A1
00eCIeUeHUS IPAKTUKHU.

[1oATOTOBHUTH BEIYMCIUTEIBHYIO HHPPACTPYKTYPY
1S BBITIOJTHEHHUS J1Ta0OPaTOPHBIX PadOT U
pacueTHO- rpauuecKoil pabOoTHI.



BHCOKONIPOAYKTHBHI pO3M0ALIeH] 004 CII0BAIbHI CHCTEMH

Camoe CJI0’)KHOEe U3 NePeYrCJIeHHbIX padoT

* [loAroToBUTb BbIYNC/IUTENBHYIO MHDPACTPYKTYPY ANA
BbINO/IHEHUA N1abOPATOPHbIX PABOT M pacyeTHO-
rpadpunyeckon paboToi.

NHcTannnpoBaH y4ebHbIn rpua, HeT CcTpyKTypb g an-ICTaﬁlfgIF})pLﬁl-gl RPEMbILINeHHaA obnayHasn
knactep UT®. Maet pabota KnueaepsepHobx npWEPFERENPH [0 AR CTYACHTOB NOKa He
cTyaeHTos T3® [OCTYNHa

XmapHa iHppacTpyKTypa Ha 6a3i nporpamHoi cuctemu OpenStack

Computing and |
storage cluster |

| Controller |

; UA-BITP

YuebHbin rpua knactep KIMNU He
paboTaeT c Hayana 2016 roaa

‘EJ

UA-KPI-HPCC

‘-@Q

194.44.37.137 n

openstack
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