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Two Large-scale Computer Systems in KEK

Central Computer System (KEKCC) Supercomputer System
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KEKCC Overview

«  Supporting a lot of KEK projects, e.g. Belle/Belle2, ILC, J-PARC, and so on.
— KEKCC is totally replaced every 4-5 years.
—  Current KEKCC has started in April 2012 and will be ended in August 2016.

«  Data Analysis System
— Login servers, batch servers
+ IBM iDataPlex, Intel Xeon X5670, 4,080 cores (12cores x 340nodes)
* Linux Cluster (SL5) + LSF (job scheduler)
— Storage System
DDN SFATOK 1.1 PB x 6 sefs
IBM TS3500 tape library (16 PB max.)
TS1140 x60 drives
GPFS (4PB)+ HPSS/GHI (3PB for HSM)
Storage intferconnect : IB 4xQDR (Qlogic)
Grid (EGI) SE, iRODS access to GHI
Total throughput : > 50 GB/s

*  Grid Computing System: EMI and iRODS

« General-purpose IT Systems: mail, web (Indico, wiki, ...), CA as well.
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Resource History

60 kHS06 of CPU
/ PB of disk
Max 16 PB of tape capacity

25 70
20 mTape (PB) - 60
o mmDisk (PB) - 503
&5 | o
0 ]5 =HFPSP [ N4 ' B 40 g:)
o) x6.6 X
210 / - 30 5
o o.
7 - 200
S X9.8 10
O e T — O

KEKCC'06 KEKCC'09
Apr 21, 2016 Grid/KEKCC - HEPiX Spring 2016 urrent System 4




Who Works on KEKCC

Start How work on KEKCC
Year

Belle 1999  Mainly work on local batch servers
5 O T2K 2009  Mainly work on local batch servers
O % 3 Partly using Grid for data delivery
g)TEl % Hadron Exp. 2010  Mainly work on local batch servers
S g T MLF 2010  Mainly work on local batch servers
(Material&Li Partly using Grid (iIRODS) for data
fe Science) transfer
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cf »'y -9 666 colleagues
ATLAS, 38 countries, 177 institutes, ~3000 members T M e
CMS: 42 countries, 182 institutes, 4300 members - as of Feb. 23 20’16
ALICE : 36 countries, 131 institutes, 1200 members . o . : o
LHCb : 16 countries, 67 institues, 1060 members Asia:~447% N.America Europe:~40%
Japan:156 :~16% Germany : 96
Korea: 37 us: 75 Italy : 69
Taiwan: 20 Canada: 26 Russia: 44
India: 33 Mexico: 10 Slovenia: 18
China: 22 Austria: 13
Australia:26 Poland: 12
Maldyeia: 7 Czech rep.: 6

others: < 6 colleagues / country
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Is Now Using Nearly Half of KEKCC

Gri

m Others m J-PARC

m Belle | m Grid
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4 Years Stats
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Yearly 1PB of Read/Write to SRM
(Not Including Internal Data Transter)
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~1 4 PB of readout and 5 PB of writing to the SRM has been achieved




Courtesy of Takanori Hara, et al.

= Cont ribut ion by sit es

Destination Storages CPU days

for MC5 production period (2015 Aug.7 -2016 Feb. 1)

Capacity and usage by SRM space token (lcg-info for DESY)
* Old data (before MC5): included (DESY, KEK, CNAF, KMI), notincl. (others)

25 Weeks from Week 31 of 2015 to Week 05 of 2016

DIRAC PNNL us

SE Share Capacity Used Actual Share
DESY-TMP-SE 30 560 TB ~230TB (¥ 27.7%
Napoli-TM P-SE 20 313TB 148.7TB 17.9%
KEK2-TM P-SE 15 560 TB 153.9 TB 18.5% (%8
CNAF-TMP-SE 10 150 TB 100.5 TB 12.1%

KMI-TM P-SE 10 200TB 813 TB 9.8% 4 _

KIT-TM P-SE 5 171TB  57.1TB 6.9% Ig C@ h'l'[’lbUTth
CESNET-TMP-SE 5 44TB 35.8TB 4.3% S : A - ESY
SIGNET-TMP-SE 5 200TB  235TB 2.8% (k)

Total 100 2,198 TB 830.87TB 100%
(*) DESY: subtracting the usage by Belle1 (" 260 TB) 25 0f 23 fob 2016

D ESY h G.DESY.de
(Germany)

5.Pisa.it

Vic.ca

(k) KEK: some data duplicated at KEK KEK (
(k%) SIGNET: added later G KEKZ jp
Napoli (Italy)
LCG MNapoli.it
DESY also contribut es on LCG HEPHY AN

DPHEP (Dat a Preservat ion in HEP) for Belle LG MPPYLAE ey £
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D
S Data transfer rehearsal

« 4 Gbps of fransfer performance from KEK to V.Bansal (PNNL) leads this rehearsal
PNNL is sufficient until 2018

+ Should be improved because of SINET 7 US PNNLY vk Sl DevdColy Ko Fox. ko Scirm
upgrade in March e |

«  3-4 Gbps of throughput has been achieved - DESY  Anitas Galich, Mool Soder

between DESY and KEK at this test. T NAPOLI St P

» SIGNET - Marko Bracko, Dejan Lesjak

o e oo oz

4.6 Gbps | 4Gbps |5Gbps 7Gbps 5.5Gbps 2.5 Gbps

Courtesy of Takanori Hara, et al.

4 Gbps 6.6 Gbps |6 Gbps 9 Gbps 8Gbps -
3 Gbps 6.6 Gbps 8 Gbps 8Gbps 8* Gbps 3 Gbps
3.5 Gbps > 4* Gbps| 6-8 Gbps 6-8 Gbps 6 Gbps 3 Gbps

- 8 Gbps 10 Gbps |6 Gbps 8* Gbps 3 Gbps

M 3* Gbps 3* Gbps | 3* Gbps |3 Gbps 3* Gbps 3* Gbps

0.8 Gbps 0.6* Gbps| 5 Gbps |2-5Gbps 5Gbps 2* Gbps

____/
Apr 21,2016 from 2016 Rprily RNRIE (300G Xapaar iRy 28 bpp Japan-EL) 1

from 2016 Summer (w/ new KEKCC) : KEKCC can start utilizing LHCONE



System Procurement

« KEKCC is totally replaced every 4-5 years, according to
Japanese government procurement rule for computer system.

— International bidding according to GPA (Agreement on
Government Procurement by WTO)

— Bidding is processed for 1.5 year.

« Purchase and operation model
— Completely different purchase/operation model from US/EU sites
— NOT in-house scale-out model, BUT rental system

— Much less human resource in computer center
. 25 staffs (KEK/CRC) vs 270 staffs (CERN-IT)

KEK purchases a Service:

Hardware by lease
+

Implementation and operation staffs




System Replacement Cycle

Jan

. Bidding process: — T

— Committee was launched in Feb/2015. el

— RFx (Request for Information/Proposal/Quotation) \A/p{

— RFC (Request for comments) M

— Bidding M

« Score for price + benchmark N

« Bid-opening was done on the end of Dec/2015. \J%

« System implementation (Jan — Aug / 2016) QUG

— Facility updates (power supply, cooling) Se\/p/

— Hardware installation N

— System design / implementation / testing LNOV
— : Bec

ror 21, 2016| Service-in of the new system is scheduled on Sep/2016. e




Current VS Next
I R )

CPU Server IBM iDataPlex Lenovo NextScale
CPU Xeon 5670 Xeon E5-2697v3
(2.93 GHz, 6 cores/chip) (2.60 GHz, 14 cores/chip)
CPU cores 4,000 10,000 x2.5
HEPSPEC (kHS06) 60 250 x4.1
IB QLogic 4xQDR Mellanox 4xFDR
Disk Storage DDN SFATOK IBM Elastic Storage System (ESS)
HSM Disk Storage DDN SFA10K DDN SFA12K
DskCopacity 7P 13FB  xI8
Tape Drive IBM TS1140 x60 IBM TS1150 x54
Tape Speed 250 MB/s 350 MB/s
Tape max capacity 16 PB 70 PB x4.3
Power Consumption 200 kW < 400 kW

(actual monitored value) (max estimation)



250 kHS06 of CPU
Expec’red ] ’ 13 PB of disk
Resource in KEKCC'16 Max 70 PB of tape capacity
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Belle?2 Dedicated Services

The big change on Grid in the next KEKCC is many
Belle2-critical services, e.g. LFC, SRM, AMGA, and FIS3,
are isolated to the other VOs for more stable operation
with NO downtime.

Example 1

LFE! i LFE! i LF(!I i LF(fI i
RW RW RO RO LFC

HA With NO GSI auth. For other VOs




E le 2 RAW data transfer
xamp’e to PNNL in US
with NO firewall

2x 10 Gbps
2x 10 Gbps
2x 10 Gbps

Grid| | Grid
FTP FTP

T @)

AXFDR .

2x 56 Gbps Analysis —for any For other VOs
(IPoIB) activities other than

raw data transfer
4 GB/s a




Upcoming Service Instances

« CVMEFS stratum-1 has been CVMFs| cern.ch:
launched in September 2015 S1 | belle.cem.ch
and had almost production grid.cem.ch

geant4.cern.ct

service quality o egi.eu:
— Mainly for Japanese institutes dirac.egi.eu
and Asian sites t2k.egi.eu
— Not mirroring all repositories d”eg’ag;j o
» CVMFS stratum-0 (kek.jp) is now  [ewe]
under preparation work SO
kek.jp:

belle.kek.jp



» Dropbox-like cloud
storage service based
on ownCloud

« Deal with a lot of
user's demands

« Just started policy
making work:
— How much space ‘
— Service to whom ’
— How authorize

owNlouc
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Conclusion

« Grid job (Belle2) is being the biggest consumer in the KEKCC.
— 30-50% of CPU time

— Maybe near or more use is expected in the next system
» Belle2 will start in 2017

« Next KEKCC will start in September 2016.

— CPU : 10K cores (x2.5), 250 kHSO6 (x4.1), Disk : 13PB (x1.8), Tape :
/0PB (x4.3)

— Some Grid components (LFC, StoRM, etc) will be deployed as
Belle2-dedicated services on Belle2-dedicated servers with HA.

— CVMEFS stratum-0 (kek.jp) and -1 will start.

— %J]eé’ro the data migration work, downtime is planed in August






