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esearch Programsesearch Programs
perimental High Energy Physics • Exp

• Pakistan has Collaboration with CERN, 
since 1994 Became Associate Member

•

•
since 1994. Became Associate Member 
of CERN, in 2015.

• Na
•• Involved in various Technical & Research 

Projects….  RPC Testing/commissioning, 
GEM Detectors R&D,  Development of 

•

• EarData Control System (DCS),  Testing of 
Data Quality  & Monitoring 
modules(DQM),  Database 
D l t

Ear
•
•

Development…..

• Two (02) Operational WLCG Tier‐2 Sites.
• The

•( ) p

perimental Physics
5 MV P ll T d A l F ili5 MV Pelletron Tandem, Accelerator Facility.

Application areas…Material Science, Solid state, 
l h lEnvironmental Science, Nano technology…… 

no Science & Catalysis
Research areas Bio Fuel Nanocomposites Energy StorResearch areas …Bio Fuel, Nanocomposites, Energy Stor
Devices, Nano medicines.

rthquake Studies Centrerthquake Studies Centre
Part of Global Network for Forecasting Earthquakes (GNF
Perform Statistical analysis on various data sets, for 
Earthquake predications

eoretical Physics
Research Areas … Plasma Physics, Laser Physics, Advance
computing & Mathematical modelling,  Condensed Matt
Physics…



ld id iWorldwide LHC Computing 
Pakistan is Hosting Two (02) x WorldPakistan is  Hosting Two (02) x  World
Collaborative Research project at CER

NCP‐LCG2 site hosted at National Centre for
experiment Ph i l CPU C Nexperiment. Physical CPU Cores No.

Logical CPU cores 524

HEP‐SPEC06 6365

PK CIIT it h t d t C t I tit t f I

HEP SPEC06 6365

Storage Capacity 330TB

PK‐CIIT site, hosted at Comsats Institute of I
WLCG resources to ALICE experiment.

Physical CPU Cores

Logical CPU cores 112

HEP‐SPEC06 1120

id ( )Grid  (WLCG)
dwide LHC Computing Grid Sites fordwide LHC Computing Grid Sites, for 
RN.

r Physics (NCP) , for WLCG CMS 

I f ti t h l (CIIT) idiInformation, technology (CIIT), providing , 

New Data Centre with 
increased number 
of Resources …in Progress



@WLCG @ NCP

• Total Number of Physical CPUs = 106• Total Number of Physical CPUs = 106

• Total Number of Logical Cores = 524

• HEPSPEC06 = 6365

• KSI2K = 1591

• Storage Capacity  =  441 TB ( Raw)
• = 330 TB (Usable)
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d iNCP‐LCG2 and TIER‐2 Site R

• Requirement of Tier‐2 site  Resources W

sources Nominal Recommended

CPU  10.9 kHS06 5 kHS06

Disk  810 TB 400 TB

Network  10 Gbps 1 Gbps

iequirement

With respect to CMS Experiment

d Tolerated Installed@NCP

4 kHS06 6.3 kHS06

300 TB 330 TB

1 Gpbs 1 Gpbs



Hardware Specification 
Computing Servers

Hardware No. of 
Sockets

Computing Servers

Sun Fire X4150(Intel(R) Xeon(R) CPU 
X5460  @ 3.16GHz)

02

Dell Power Edge R610 (Intel(R) Xeon(R)  02g ( ( ) ( )
CPU X5670  @ 2.93GHz)

S S

Storage Server Total Disks/Server Servers 

Transtec Lynx 4300 23 x 1TB 15

Storage Servers

Transtec Lynx 4300 23 x 1TB 15

Dell Power Edge T620 24 X 2TB 2

Procurement of additional 100 TB in Progress

Cores Quantity Total Cores

04 28 224

06 25 300

524  CPUs

Quantity Raw Capacity

345 TB345 TB

96TB

441 TB T l

7

441 TB Total



Status of NCP LCG2 siteStatus of NCP‐LCG2 site
Installed Resources from 2008‐201

Year CPU HEPSPEC06 Storage 

Jan 08 14 67 2 3 2 TBJan-08 14 67.2 3.2 TB

April-08 36 172.8 3.2  TB

Sep-08 74 355 2 3 2 TBSep 08 74 355.2 3.2 TB

Feb-10 160 1600 3.2 TB

Jun-10 240 2400 69 TBJun 10 240 2400 69 TB

Dec-10 524 6365 87TB

Jun 11 524 6365 175TBJun-11 524 6365 175TB

May-12 524 6365 260TB

Oct-14 524 6365 330TB

April-2015---- 524 6365 330TB

17
Network Connectivity

2 Mbps (Shared)2 Mbps (Shared)

2 Mbps (Shared)

10 Mbps (dedicated)10 Mbps (dedicated) 

10 Mbps (dedicated) 

155 Mbps (dedicated)155 Mbps (dedicated) 

155 Mbps (dedicated)

155 Mbps (dedicated)155 Mbps (dedicated)

155 Mbps (dedicated) 

155 Mbps (dedicated)

1 Gbps ( connectivity)



ili i (Resource Utilization (2011‐2

Year KSI2K-Hours

2011 2,816,0092011 2,816,009

2012 3,791,319

2013 427,846 

2014 609,034 

2015 1,800,5572015 1,800,557

2016 1,474,279

)2016)

No. of Jobs

614,215614,215

630,629

308,065

165,002 

239,315239,315

347,339
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Contribution to CMS & ALICE 
2014‐2016

No. of Jobs (2014No. of Jobs (2014‐‐2016)2016)

83%

17%

CMS ALICE

Normalised CPU TimeNormalised CPU Time

56%

44%

CMS ALICE
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NCP‐LCG2 Status ( 3 Years)

Site Availabilty Statisti

( )

14%

Site Availabilty Statisti

14%14%

cs (2014‐2016)cs (2014‐2016)

72% 90% 100%72% 90%‐100%

70%‐90%

>70%
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NCP‐LCG2 Status
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site status
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Site Reliability



f ( hData Transfer ( Last 6 Monthh )hs)
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Non GRID HPC

• Local Linux/MPI cluster based on Rocks C

• 84 CPU cores are reserved for non grid c

• This cluster is being used by researchers 
Pakistan.

• The user base of this facility comprises sThe user base of this facility comprises s
members of different universities and re

Cluster Distribution.

computing.

working in different disciplines across 

tudents researchers and facultytudents, researchers and faculty 
esearch institutes.
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hNon GRID HPC Research Are

Some of the scientific areas where research
follows:

• Computation Fluid Dynamics (CFD)
• Molecular Biology
• Bio Chemistry
• Condensed Matter Physics
• Space Physics
• Weather Forecasting
• Density Functional Theory (DFT)
• Ion channelingg
• Multi‐Particle Interaction
• Earthquake studies.

eas

hers are benefitting from this facility are as
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Cluster Usage TrendCluster Usage Trend



i l d @Private Cloud @ NCP

• As, NCP is hosting two different computi

• WLCG‐TIER‐2 site for EHEP community
• Local computing cluster for other scientific c

• Open Stack based Private cloud has bee• Open Stack based Private cloud has bee
computing resources to different these c

ing  environments:

community

en deployed recently to provisionen deployed recently ,  to provision 
computing environments in a flexible way.
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PK‐GRID‐CA
• PK GRID CA at National Centre for Phy• PK‐GRID‐CA at National Centre for Phy
certification Authority (CA), in Pakista

• Formally approved as Certification Au
2004.

• Total Certs Issued : 510
o User Certs : 284
o Host Certs : 226
o Certificates Expired : 353
o Certificates Revoked : 86
A ti C tifi t 71o Active Certificates : 71

ysics (NCP) is an accredited and Firstysics (NCP), is an accredited and First 
n.

thority (CA) from EU‐GRID‐PMA,  in 



Events/Workshops and ConfEvents/Workshops and Conf

N ti l C t f Ph i ( NCP) h t /• National Centre for Physics ( NCP) hosts/
scientific events throughout the year, in 
ICTP ( Italy ) and other National InstituteICTP ( Italy ) and other National Institute

• International Scientific School (ISS)

• International NathiaGali Summer  College (

• LHC School on Physics

• International College on Plasma Physicsg y

• TEIN HRD workshop on IPv6 Deployment ( 

ferences for HRDferences for HRD

/ i b f/organize  number of 
collaboration with CERN, 
es.es.

(INSC)

Funded By TEINCC, 2015)



E‐Infrastructure for R&DE‐Infrastructure for R&D

akistan’s National Education & Researakistan s National Education & Resear
managed by Higher Education Commis

• PERN ( 2003 2008)• PERN  ( 2003‐2008)

• ~ 87 Universities/institutes and R&D connected.

• 155 Mbps CORE bandwidth.

• 4‐24Mbp Last mile bandwidth4 24Mbp Last mile bandwidth.

• PERN2  ( 2009‐2015)

• 250 + Universities/Institutes and R&D organiz

C b d id h 10 Gb• Core bandwidth 10 Gbps.

• International NREN connectivity 1Gbps 

rch Network PERN3 (2016)rch Network, 
ssion(HEC)

PERN3 (2016)
• Upgradation of cor

bandwidth to 40Gb

• Last Mile 10Gbps 
connectivity to 
University/Researc
centre.

• Connectivity to Mo
national Academic 
institutes

zation connected.
institutes.

• SMART universities
Wireless Co erageWireless Coverage 



E‐Infrastructure for R&D
akistan’s National Education and Research N
hrough Trans‐EurAsia Information Network (

Network, With Other NREN’s 
TEIN)

• 155 Mbps 
Bandwidth in 200Bandwidth  in 200

• Upgraded 
bandwidth 1Gbps
in 2015
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