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Relevance

JINR participates in a large number of research projects, in many of which
computer infrastructures are an important tool for obtaining significant scientific
results.

In this connection, the pooling of JINR's computational resources and organizations
from its member countries is an important and urgent task, the solution of which would
significantly accelerate the conduct of scientific research.

The VII Annual Conference of Young Scientists and Specialists "Alushta-2018"

11 - 18 June 2018



INP’s Astana branch - PE “NULITS” cloud

The Institute of Nuclear Physics (INP) of the Ministry of Energy of the Republic of
Kazakhstan is a leading scientific organization in the Republic of Kazakhstan in the
field of nuclear physics and solid state physics, radioecological research, nuclear and
radiation technologies. The INP’s Astana branch was founded with the purpose of
forming an interdisciplinary scientific and research complex as a regional center of
natural sciences and scientific and technical accompaniment for specialists training
for Kazakhstan’s nuclear industry. Complex is based on heavy-ion accelerator DC-60,
put into effect in 2006.

AEO “Nazarbayev University” was created for testing, development and
iImplementation in the Republic of Kazakhstan the best practices in the organization of
educational, scientific, methodical and innovative activities in the field of higher
education. At the moment, Nazarbayev University has a number of private
establishments (PE) performing certain strategic tasks. In particular, PE “Nazarbayev
University Library and IT services” (NULITS) is engaged in providing Nazarbayev
University with IT infrastructure, information and library services.

In order to store and process data from the installation, to simplify access to application software, to use JINR’s software
and experiments data was decided to create a cloud infrastructure and integrate it with JINR cloud.
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INP’s Astana branch - PE “NULITS” cloud

Cloud service is based on an open-source laaS platform OpenNebula.

Two main components of the system can be marked out:
. p i y ) i ] “ ‘:> @ :> rﬂ Sunstone GUI

front-end node (FN) which contains the system core and user interfaces to interact
with the service;

 cluster nodes (CNs): the physical servers which host the users’ virtual machines @%ﬁﬂ'ﬂiﬁ‘é‘a
(VMS) r:l.r;‘t‘)'tsxir‘:caelsE - \
Two user interfaces are available to access the service: Vireaat / E E

* full-featured command line interface (CLI);
« web-based graphical user interface “Sunstone”.
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Currently cloud uses KVM virtual machines (full hardware virtualization) virtualization
technologies to provide virtual instances (VI).
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Integration of cloud infrastructures

The cloud bursting driver developed by the JINR cloud team had been successfully used during several years as a
tool for joining clouds from the JINR Member State organizations for solving common tasks as well as to distribute a
peak load across them.
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The driver allows to integrate with each other various clouds based on any cloud platform which supports Open
Cloud Computing Interface (OCCI).
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Integration of cloud infrastructures

The implemented in the cloud bursting driver approach allows to link each cloud with another one following “peer-to-
peer’ model. A growing number of participants of such distributed cloud-based infrastructure increases a complexity
of its maintenance sufficiently. That's why a research work was started to evaluate possible alternatives. A chosen
approach for clouds integration relies on the usage of grid middleware based on DIRAC.

The DIRAC services are deployed at the JINR cloud which provides a computational resource for that distributed
DIRAC-based platform itself as well as clouds from the JINR Member State organizations.
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Driver allows you to integrate the JINR cloud with partner clouds that run either on the OpenNebula platform (and in
this case you can enable monitoring of external cloud resources in real time) or on any other cloud platform that
supports the Open Cloud Computing Interface (OCCI), for example OpenStack.
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Integration of cloud infrastructures

DIRAC (Distributed Infrastructure with Remote Agent Control) INTERWARE is a USER Communities

software framework for distributed computing providing a complete solution to one
(or more) user community requiring access to distributed resources. DIRAC builds
a layer between the users and the resources offering a common interface to a
number of heterogeneous providers, integrating them in a seamless manner,
providing interoperability, at the same time as an optimized, transparent and
reliable usage of the resources.

The Workload Management System with Pilot Jobs introduced by the DIRAC
project is now widely used in various grid infrastructures. This concept allows to
aggregate in a single system computing resources of different source and nature,
such as computational grids, clouds or clusters, transparently for the end users . Pacoilees
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Participants of the distributed cloud infrastructure

Joint Institute
for Nuclear Research
Dubna, Russia): integrated

Latvia

. Lithuani
Institute for Nuclear Proble@_ e e
(Minsk, Belarus): integratwm
Poland
L,,,-;m,, Mq'u'n % Germany ) :::; Kharkoy
Cologne . :l-'.;-;_;o_- r_r:g-'..s o Xa?.om
ol Slovakia Ukraine 5

Crepropetiovek
Jrpone TpoacaX

Moldova

University "St. Kliment Ohridski"

ungary

(Bitola, Macedonia): Romanta. | 0o
negotiations LT ot
Barcelons R O aria
Portugal Mednd 3 ¥l Ankera
Sofia University B s
(Sofia, Bulgaria): B~
work in progress e 7E
‘ q,,,'.%..'ul tsrael e
Institute for Nuclear oy
Research and Nuclear Energy |
Sahars (Sofia, Bulgaria): %
work in progress

Plekhanov Russian
University of Economics
(Moscow, Russia): integrated

Russia

Institute of Nuclear Physics Astana branch -

Private establishment «Nazarbayev University
Library and IT servises»

(Astana, Kazakhstan):integrated

Georgian Technical University
(Thilisi, Georgia):
work in progress

Kazakhstan

AlmBTy
Bishkek 5 o

~““Institute of Nuclear Physics

Geqrﬁ aszian "\ Uzbekistan
Azerbajian N\ smardT, (Tashkent, Uzbekistan)
None .l A‘n;::l'stan Tajikistan work in progress
Ex orev o - " China
oy Afgh Institute of Physics
e (Baku, Azerbaijan): integrated TRE
wf Yerevan Physics Institute x5
Saudi Arabia (Yerevan, Armenia): Bangladesh
|ntegrated KoRpat Myanmar - Hi

(Burma)

The VII Annual Conference of Young Scientists and Specialists "Alushta-2018"

11 - 18 June 2018



Participants of the distributed cloud infrastructure

Joint Institute

for Nuclear Research

(Dubna, Russia): integrated

Institute for Nuclear Problems
(Minsk, Belarus): integrate<

Belgium o Germar
Colo¢ gne |

University "St. Kllment Ohr| \F
(Bitola, Macedonia):
negotiations

London

E‘« l’l

pmuga‘ Mac'./l:—:!

Sofia University
(Sofia, Bulgaria):
work in progress

Western
Sahara

(Sofia, Bulgaria):
work in progress

Lithuania

Latvia

C.loud & HPC hYBRI \ +I¢IIIII

! » m’ —Service for application packa es

Plekhanov Russian
University of Economics
(Moscow, Russia): integrated

Russia

Institute of Nuclear Physics Astana branch -

Private establishment «Nazarbayev University
Library and IT servises»

(Astana, Kazakhstan):integrated

aorglan Technical University
(Thilisi, Georgia):
work in progress

Instltute of Nuclear Physics
(Tashkent, Uzbekistan)
work in progress

amarkdQ) s

Tajikistan

China

Institute of Physics
(Baku, Azerbauan) integrated =5

Bhutan

wef Yerevan Physics Instltute
(Yerevan, Armenia):
integrated

Bangladesh

ecidal
g8 Kelkatao

Myanmar - Hi
(Burma) . '

The VII Annual Conference of Young Scientists and Specialists "Alushta-2018"

11 - 18 June 2018



Project implementation plan by years

1. Study of possible solutions for pooling resources (2017);

2.Purchase of equipment and construction of a test site for the selected
solution (2017-2018);

3. Conducting training events for Kazakhstani specialists (2017-2018);

4.Integration of the resources Iinto a single distributed information and
computing environment (DICE) (2018);

5. Testing of the DICE (2018);

6. Involvement of potential participating organizations in the project (INP of the
Republic of Kazakhstan, LN Gumilyov ENU, E. Buketov State University, Al-
—arabl Kazakh National University, private companies) (2018-2019).
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Completed work

Nowadays:

* prepared and signed protocol with the Astana branch of the INP on joint work
In the field of creation and development of a common information space of
existing ones, which provides an opportunity for data exchange between the
JINR Member States and JINR collaborating international organizations;

» studied existing solutions for building a distributed information and computing
environment (DICE), chosen a solution based on the OpenNebula platform;

 conducted organizational and training activities for specialists from
Kazakhstan, including the implementation of OpenNebula and the use of the
resources of the DICE.
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Completed work

* To build a test site and create a JINR DICE, server

S26361-K1566-V401 Cepsepnoe maccu PY RX2540 M2 8x 2.5" expandable ‘Rack based server
19" (2U), BU without processor and RAM, without hot plug power supply module, 5 hot plug fans

h ard Ware WaS p u rC h aS e d ; redundant; RMK optional; dual systemboard for Xeon DP processor and 24 slots for registered

DDR4 ECC RAM; iRMC S4 onboard server management incl. graphics controller and
10/100/1000MBit Service LAN port, DynamicLoM mit 2x/4x 1/10 Gbit Ethernet LAN optional,
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Conclusion

« The possible ways of integrating territorially distributed computing
resources are explored.

« The approach based on the DIRAC grid middleware usage was
considered as an optimal one.

« A complex of training events for specialists from Kazakhstan on creating
cloud platforms based on OpenNebula and using the resources of
distributed information and computing environments was organized and
conducted.

 The cloud resources have been Integrated into a single distributed
iInformation and computing environment.
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Thanks for attention!



