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PazBurue odsaunoit uunppacrpykrypsi OUAN

B Teyenme 2016 r. oOmaynas uWHQpacTpyKTypa
OUSIN [1] pazBuBasiach MO CIEAYIOUIMM OCHOBHBIM Ha-
TIPaBJICHUSIM:

1) yBenuyeHHe KOJIMYECTBA PECYPCOB, JOCTYIIHBIX €¢
TI0JTb30BATEIISIM;

2) yBenWYCHHE KOJIMYECTBA PElIaeMbIX Ha HEel 3a/1a4;

3) peammzamus cOopa M BU3yalH3allddl CTaTHCTHUKU
HCTIOB30BAaHMSI OOJTaYHBIX PECypcoB Ha 0asze mporpaMM-
Horo obecniederus (I10) Influx DB u Grafana.

OO0111ee KOJIMYECTBO PECYPCOB, IOCTYITHBIX MMOJIh30Ba-
tessim obnaka OV, ObUTO yBEIMYCHO Kak 3a CUCT J0-
0aBJIeHMs JIOTIOJHUTEBHBIX CEPBEPOB B KadecTBe pado-
YHUX Y3JI0B, TaK M 3a CYET WHTErpPalldy YacTH OOJaYHBIX
BBIYHMCIIMTENIBHBIX PECYPCOB OpraHN3alUi-apTHEPOB.

Jlist oObenuHEHMsT OONauHBIX PECypcoB OpraHu3a-
nuii-naptHepoB U3 crpas-yuactHul OMAN ¢ nensio pe-
LIEHUs] COBMECTHBIX 3ajad4, a TaKXKe VIS paclpeeICHuUs
ITUKOBBIX HAarpy30K 0 WHTETPHPOBAHHBIM pecypcaM Ko-
MaHmoi corpyaaukoB JIUT Opur pa3paboraH crenuanb-
HBIA fpaiiBep [2]. OH MO3BOMSAET OOBEAWHATH PECYPCHI

MAPTHEPCKUX OpraHM3aliid, pa3BepHYThIe Kak B oOnake
Ha 0a3e OpenNebula (1 B 3TOM cilygac BO3MOXKHO MO-
HUTOPHPOBATH B PEaJIbHOM BPEMEHH 3arpy3Ky BHEITHETO
o0raka), TaKk ¥ Ha IPYyTUX OOJNIAYHBIX IUIATPOpPMax, KOTO-
pele mommepkuBaioT «open cloud computing interface»
(OCCl-unTepoeiic), HO B 3TOM CiIy4ae AOCTYIHBIC IS
HCTIONIB30BaHNS BHEIITHUMH T0JIb30BATEISIMU PECYPCHI 3a-
JIAIOTCSl CTAaTUYECKUMU 3HadeHMsIMU. JpaiiBep mocTpoeH
Ha ruby-peanuzauun OCCl-unrepdeiica — rOCCI u
ucnonb3oBaun «extensible mark up language remote
procedure call» (XML-RPC) ¢yuxkuuit camoii miardop-
mbl OpenNebula. [IpuurHON OJHOBPEMEHHOIO IMpHMe-
HEHUS JIByX YKa3aHHBIX MHTEp(ENCOB SIBISETCS TO, YTO
OCCI no3BomsieT yBeIUYUTh NTOBTOPHOE HCIOIb30BAHUE
KOZIa JUTSl Pa3IMYHBIX HOMYJSPHBIX 00JTauHBIX TUIATHOpPM,
KOTOpBIE MO/IEP’KUBAIOT JITAaHHBIA HHTEepdelic (Harpumep,
Open Stack), Torna kak ¢pynakmn XML-RPC nmardopmsr
OpenNebula sBrsrorest cienuduaecknMu KOHKPETHO JUTS
JaHHOH TIaTOPMBI M HE MOTYT OBITH MCIIOIb30BAHBI JJIS
uHTerpanuu ¢ ApyruMu. B to ke Bpems OCCI ve mpemo-
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JINR Cloud Infrastructure Evolution

During this year the JINR cloud infrastructure [1] has
been developing in several directions:

1) increasing the amount of resources its users have
access to;

2) increasing the number of tasks it is used for;

3) re-implementing an aggregation and visualization
statistics on cloud resources utilization using InfluxDB
and Grafana software.

The amount of resources available for JINR cloud us-
ers grew up in 2016 due to 1) maintaining additional serv-
ers as cloud nodes and 2) integration of part of the comput-
ing resources of partner organizations’ clouds.

In order to join the cloud resources of partner orga-
nizations from JINR Member States to solve common
tasks as well as to distribute a peak load across them, a
cloud bursting driver [2] has been designed by the JINR
cloud team. It allows one to integrate the JINR cloud with
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the partner clouds, either OpenNebula-based one (and in
this case it is possible to enable real time external cloud
resources monitoring) or any other cloud platform which
supports Open Cloud Computing Interface (OCCI), but
in this case, statically defined values of external cloud re-
sources are only possible. The driver is based on the ruby
implementation of OCCI (rOCCI) and OpenNebula eX-
tensible Markup Language Remote Procedure Call (XML-
RPC) interface. The reason why both interfaces are used at
the same time is that OCCI allows one to reuse the code
better, since it is provided by other popular cloud plat-
forms like OpenStack, while OpenNebula XML-RPC is
OpenNebula-specific and cannot be used for integration
with other platforms. At the same time, OCCI does not
provide monitoring operations, while OpenNebula XML-
RPC does. It was decided to use rOCCI for management
operations and XML-RPC for monitoring.
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cTaBnseT (pyHKIIMM MOHHUTOPHWHTA, B omimane oT XML-
RPC maropmsr OpenNebula.

C obnakom OUSIU uHTEerpmpoBaHbl ObNaka ciemy-
IOIIMX TAPTHEPCKUX OPTaHW3alUi M3 CTpPaH-yYaCTHHUI]
Wucturyra: MHCcTHTYTa Qu3nkn HammonanmpHOH akaze-
Muu Hayk AsepOaiimkana (baky); MHCTHTYTa TeopeTu-
yeckoi ¢u3uku um. H.H.bBoroaro6osa HanwmonanbHo#
akazemMuu HayK Ykpanusl (Kne); Poccuiickoro skoHOME-
yeckoro yauBepcuteta uM. [. B. Tlnexanosa (Mocksa).

Kpome Toro, obmako OUSN muaTETrpHpoBaHo B dene-
paTHBHOE O00JAaKO EBPONEUCKOH Tpua-uH(PACTPYKTYphI
(ET'N), Tem cambIM Jienasi BO3MOXKHBIM B3aMMHOE HCIIOJTb-
30BaHHE 00JIAYHBIX pecypcoB Hamrero Muacturyra u ET'U.

Ha MoMeHT HammcaHHs CTaTbd OOIIEEe KOIMYECTBO
A1ep LEHTPaIbHOIO IPOLECCOPHOTO YCTPOHCTBAa B 00-
nake OMSIU, noctymHoe ero mosib3oBaTemsM, paBHo 330
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(82015 1. onO cocrasmso 200) u obuwit o6sem O3V pa-
BeH 840 I'b (B 2015 1. 651510 400).

Cnexrp pemaeMbIX 3ajiad Ha OOJAYHBIX pecypcax
OUSIN takke yBenuuuics B 2016 1. J{s 3Toro Ha TaHHOM
nH(]pacTpyKType ObIIIN YCTaHOBIICHBI CJIETYOIIHE KOMIIO-
HEHTBI:

e nonuron PanDA (mns passutust [10 PanDA u ero
UCTOJIB30BaHMs JJI PpEIICHUs 3ajad SKCIEpPUMEHTOB
ATLAS n COMPASS);

* TOJIUTOH Ha 0a3e MPOMEXKYTOUHOTO MPOTPAMMHOTO
obecnieuenus (I111I0) DIRAC (ucnonp3yercs amst paspa-
OOTKM CPEeICTB MOHUTOPUHTA PACIIPEICICHHON BBIYHCIIHU-
TEJIBHOIN HHpacTpyKTypsl akcniepumenta BES-III, a tak-
K€ KaK OJIMH U3 €€ BBIYNCIUTEIBHBIX PECYPCOB);

* HabOp KOHTEHHEPOB AJIS MOJIB30BaTENCH — ydyacT-
HHUKOB 3KcriepuMenTa NOVA;

Teorpaduyeckoe pacmonoxeHue
00auHBIX HHYPACTPYKTYP
OpraHu3anuii U3 CTpaH-y4acTHHIL
OUSIU, npenocTaBIsIOmuX
4acTh CBOUX PECYPCOB JIJISk
uHTerpanmu ¢ obmakom OUSN: |

PRUE cloud:
Platform: OpenNebula
CPU cores: 48
RAM: 128 GB
Storage: 14 TB

IP — UnctutyT sk HAH
Azepbaitmkana; BITP —
HucTutyT TeopeTueckon
¢uzuku num. H. H. Boromo6oBa
HAH Vxpaunsr; PRUE —
Poccuiickuii 5xoHOMUYECKUI
yuusepcutet uM. [. B. [Tnexanosa

JINR cloud:
Platform: OpenNebula
CPU cores: 300
RAM: 800 GB
Storage: 16 TB
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The clouds of the following partner organizations
from JINR Member States are integrated with the JINR
cloud: the Institute of Physics (IP) of Azerbaijan National
Academy of Sciences (Baku); the Bogolyubov Institute
for Theoretical Physics (BITP) of the National Academy
of Sciences of Ukraine (Kiev); the Plekhanov Russian
University of Economics (PRUE) (Moscow).

Apart from that, the JINR cloud is integrated into EGI
Federative Cloud thus enabling a possibility to use a part
of JINR computing resources by EGI FedCloud Virtual
Organizations.

At the moment of writing the article, the total number
of the CPU cores available for users in the JINR cloud
is 330 (200 in 2015) and the total amount of RAM is
840 GB (400 GB in 2015).
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A spectrum of the tasks solved with the JINR cloud is
also increasing and the following additional components
are running now on its resources:

* PanDA testbed was deployed for PanDA software
validation and extensions development for ATLAS and
COMPASS experiments;

* DIRAC-based testbed (it is used for monitoring
tools development for BESIII experiment distributed com-
puting infrastructure as well as its computing facility);

* aset of VMs of NOvVA experiment users for analysis
and software development;

* NICA testbed for grid middleware evaluation for
NICA computing model development;

* EOS testbed for research on heterogencous cyber-
infrastructures, computing federation prototype creation
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* MONHTOH A m3y4deHus u omeHku [II1O amsa mo-
CTPOEHMS BBIYUCIUTENBEHON HMH(PACTPYKTYpHI HKCIEPH-
MeHTOB Ha yckopurene NICA;

* MOJHUTOH Ha 6a3ze CHCTeMBI XpaHeHHs JaHHBIX EOS
JUISl BBITIOJIHEHUS 00s13aTENCTB B PAMKaX ydJacTHsl B IIPO-
€KTe I10 CCIIEJOBAaHHIO TeTEPOTCHHBIX KHOEpUHPPACTPYK-
Typ, pa3pabOTKH ¥ CO3/aHMsI MPOTOTHIIA KOMITBIOTEPHON
(enepannu Ha OCHOBE BBICOKOCKOPOCTHBIX BBIYHCIICHUH,
OOJTaYHBIX BBIYHUCICHUH U CYTIEPKOMIBIOTEPOB /IS XpaHe-
HUS, 00pabOTKM M aHAIHM3a OONBITNX TaHHBIX;

* cepsep Spark s MaIIMHHOTO 00yYSHHS M aHAITN3a
OONBIIX TaHHBIX.

Kaxk 6bU10 YHIOMSIHYTO BBIIIIE, B KAYE€CTBE TPETHETO Ha-
TIpaBJICHUS pa3BUTH 00IadHOM MHpacTpykTypsr OUSAN
B 2016 1. BRICTYIIaeT peanm3anus coopa W BU3yaTH3aluN
CTAaTHCTHKM HCIONB30BaHMUS OOJMa4YHBIX pecypcos. Panee
JaHHBIN (YHKIMOHAT OBIT peann3oBaH COTPYIHHKAMH
JINT xak MOTMONHUTENBHBIN ITyHKT MEHIO Tpaduuecko-
ro BeO-uHTepdeiica mmardopmsel OpenNebula, xoTopsrit
Ha3pIBaeTcsl «Sunstoney». HemocTtaTkoMm Takoi peanmsa-
U ObUTa HEOOXOIMMOCTH TPOBEPKH COBMECTHMOCTH
JTAHHOTO MOZynsi cOOpa CTaTUCTUKU M €€ BU3yalu3aluu
¢ HOBBIMH BepcusiMu Tutatdopmer OpenNebula u ee Be6-
nHTepdeiica, Tak KaK MOCIEAHUH MOT M3MEHHUTHCS, U B
9TOM CiTydae BO3HHMKaJa HEOOXOAMMOCTh aJlaNTalluy Koja
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MOJYIIS IO/ HOBEIHM BeO-nHTepdeiic. UToObI n30exaTh mo-
JOOHBIX JIOTOJHHUTEIBHBIX YCHINI Hepen OOHOBICHHEM
[1O o6magHO# TIaTOpMBI, a TaKXKe C IENBI0 COXPAaHSHUS
COOMpaeMBIX METPHK O TMOTPEOIsIeMBIX pecypcax B Oasze
JAaHHBIX JUI1 UX IOCIeyIomell BU3yalu3alii U aHaIu3a
Ha TpeMeT MX W3MEHEHHH B TEUCHHE 3a/1aBaeMOoro Mpo-
MEXXyTKa BPEMEHH OBLITO PEIIeHO peann3oBaTh cOOp M BH-
3yaM3aluio CTATHCTUYECKUX JAHHBIX 00 UCIIONB30BaHUH
pecypcoB obmaka OMSM ¢ moMomIpio TaKUX MHCTPYMEH-
TOB, Kak Influx DB n Grafana.

Wnudopmanus o noctyne K pecypcam odmaka OV n
paboTe B HEM JOCTyIHA Ha BeO-TIopTane ¢ agpecom http://
miccom.jinr.ru, rme HeoOxoanMo BHIOpaTh «OOMauHBIN
CEPBHCY.
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and development based on high-performance computing,
cloud computing and supercomputing for Big Data stor-
age, processing and analysis;

* a standalone Spark instance for Machine Learning
and Big Data analysis.

As mentioned above, the third direction of the JINR
cloud development was a re-implementation of aggrega-
tion and visualization statistics on the resources utiliza-
tion. Initially it was performed by the JINR cloud team
as an additional item in a menu of OpenNebula graphical
web interface, which is called Sunstone. However, a draw-
back of such implementation was a necessity to check a
compatibility of that aggregation and visualization add-on
against each new release of OpenNebula because its web
interface might be changed. There was a need to adopt the
code of visualization module for the new Sunstone in case
of its incompatibility. So, in order to avoid such an extra
step before software update on the JINR cloud as well
as to store a collecting metrics in a database for further
analysis against their changes over time and to obtain the
dynamics for the selected period, it was decided to imple-
ment aggregation and visualization statistics on the JINR
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cloud resources utilization using such tools as InfluxDB
and Grafana software.

Information on how to access the JINR cloud and to
use its resources is available on the web portal at http://
miccom.jinr.ru where the user must select “Cloud service”.
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