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New KEK Central Computer System (KEKCC)
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SYSTEM RESQURCES

CPU : 10,024 cores
O Intel Xeon E5-2697v3 (2.6GHz, 14cores) x 2
358 nodes
O 4GB/core (8,000 cores) /
8GB/core (2,000 cores) (for app. use)
O 236 kHSO6 / site

Disk : 10PB (GPFS) + 3PB (HSM cache)

Interconnect : IB 4xFDR

Tape : 70 PB (max cap.)

HSM data : 8.5 PB data, 170 M files,
5,000 tapes

Total throughput : 100 GB/s (Disk, GPFS),
50 GB/s (HSM, GHI)

JOB scheduler : Platfrom LSF v9

K. Murakami et al. (CHEP2016)

https://indico.cern.ch/event/505613/contributions/2227443/
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GPFS performance
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K. Murakami et al. (CHEP2016)
https://indico.cern.ch/event/505613/contributions/2227443/
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HPSS/GHI performance
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REQUIREMENTS :

O Max. expected data writing (sustained) / migration : 200 TB / day (data taking)

O Max. expected staging : 50 TB / day (for reprocessing)
O Requirements from Belle Il experiments

HPSS Mover 10 Speed (KB/s)

MEASUREMENTS : 600000
5,000,000
0 Mover IO : 3 GB/s (read / write) B —— =1 ‘
2,000,000
O Migration speed: 1000,00 \
0 3.4 GB/s (4GB, 24p), > 200 TB / day : 3 g ; ; ! ! g

e \Write  ssges Read

O Staging :
0 > 100 TB / day (1GB, tape-order, >1.2GB/s, 8p)
O 20 TB/ day (2GB, non-tape-order, 0.25 GB/s, 8p)
O Staging & Migration :
O 0.2 GB/s staging & 2.4 GB/s migration (2GB, non-tape-order, 24p)

K. Murakami et al. (CHEP2016)
https://indico.cern.ch/event/505613/contributions/2227443/
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Schedule of SuperKEKB/Belle Il

Calender year 2016 2017 2018 2019 "o
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(power saving) (power saving) (power saving) (power saving)

LER/HER single beam circulation |
was successfully finished \J%w

Beam background study was done

|
w/ |QCS
- Q('SI w/ Belle 11 (ho VXD) W/ full Bdlle 1l detector
Phase 1 |w/o Be'”‘% I Phase 2 | Phase 3 I—
& - I I — —
| Cosmic
\l/ — (ab) Almmg for Dlscoverv of new Physics
W In 2017 . Expacted hchle\?emeﬂts CKM Angle Measurements
CEKCC Dress rehearsal is planned 5O |- ogn bé"e][----,L----wﬂhideowepteﬂw
SINETA (concurrent running of different type process) Just ‘an |mél e : blscovery OfBr*KW
-1 SINETS replacement _ 40 "'“:'““.g““:“(o*"';\c‘*" ________
! RaW data prOCESSH'Tg : ' 60 Premse meaﬂ of D n’plxmg
- MC production ol S ““& """"" r
) : ! Discovery of New S"n,ubatmlt} Particles
- User analysis 20 F---- P T T observationswith
https://indico.cern.ch/event/505613/contributions/2227937/ 10 b-oo- L sinzay, with in4lprsclsmn__3‘?(55;r)\;§giqggi£;_
Fast Calibrationis necessary | . Discoveryof B=my | .
https://indico.cern.ch/event/505613/contributions/2227271/ 0 A J- Discoveryof 85Dy , § , 4 , | |

2017 2018 2019 2020 2021 2022 2023 2024 2025 year

T. Hara et al. (CHEP2016)
https://indico.cern.ch/event/505613/contributions/2228504/
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Overview of the new Grid system
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T. Nakamura et al. (CHEP2016)
https://indico.cern.ch/event/505613/contributions/2230731/
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Overview of the new Grid system { E, '

Grid service

External machine Extremal service

External site User

External CVMFS Grid Sites

T ——
Towards the full scale Grid operation
v Deployment of the new central service
e CVMFS Stratum0/1, AMGA, FTS3 for Belle 1l Grid g
v" Building robust Grid service
Redundant configuration
CREAM, CVMFS StratumO/1, HTTP proxy, BDII-top, GridFTP servers behind StoRM
High availability configuration by LifeKeeper
VOMS, AMGA, LFC
Uninterruptible operation against the scheduled power outage

Grid system -

= VOMS, AMGA, LFC, FTS3, ARGUS, BDII-site
v" Improvement of the network connectivity
upase Connected 100G NREN backbone

Fully migrated to LHCONE, 20G + 10G for EU, 100G for US sites provided by SINET
Separation of raw data transfer from the other traffic including Grid analysis

Disk system — — HSM Mail
w SSSSSSSSS GHI GFFS Server Mail Server

T. Nakamura et al. (CHEP2016)
https://indico.cern.ch/event/505613/contributions/2230731/




Deployment of new central service (CVYMFS) @

Only from
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https://indico.cern.ch/event/505613/contributions/2230731/
2016-10-17 Tomoaki Nakamura, KEK-CRC 8



LifeKeeper

VOMS #1

Building robust Grid service

LifeKeeper

AMGA #1

AMGA #2 Eoasl

Belle Il
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Critical service for the other sites in Belle Il Grid.
In case of failure, switch without service stop.

Update LFC

Read only without
GSI authentication

Update LFC

2016-10-17
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Tomoaki Nakamura, KEK-CRC

— Dedicated to Belle Il

No interference between
Belle Il and the other VOs

—

}

For the other VOs, e.g. ILC etc.

T. Nakamura et al. (CHEP2016)

https://indico.cern.ch/event/505613/contributions/2230731/
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Reinforcement of data transfer

Belle Il raw data Belle Il analysis
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path from analysis and the other VOs activity. T. Nakamura et al. (CHEP2016)

https://indico.cern.ch/event/505613/contributions/2230731/
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Upgrade of network connectivity

©
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From March 2016 to March 2019

Policy routing at KEKCC core switch
Bypassing FW for LHCONE traffic

SINETS5 (NII) provides 100G+10G to US and 2x10G for EU since Mar. 2016.

LHCONE peering with GEANT, ESnet and CANARIE have been started Sep. 2016.
S. Suzuki et al. (HEPiX2016 Fall)

https://indico.cern.ch/event/531810/contributions/2298933/
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Further extension of LHCONE connection
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S. Suzuki et al. (HEPiIX2016 Fall)

https://indico.cern.ch/event/531810/contributions/2298933/
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Summary

The new Grid service at KEK is ready for massive production with the launch of new
KEK Central Computer System (KEKCC) at September 1st, 2016.

Service level improvement:
Many kinds of the central services are newly introduced by High Availability
Configuration to achieve Uninterruptible Operation also in terms of the electric
power cut for the facility maintenance, e.g. CVMFS Stratum0/1, VOMS, LFC, AMGA
and FTS3 dedicated to Belle Il Grid.

Performance improvement:
Data transfer performance is upgraded significantly by the high bandwidth internal
network and powerful GridFTP servers. Belle |l raw data transfer to the other sites
is not affected by any other activities at KEK. We expect the smooth data transfer
to the other sites with the LHCONE routing.

2016-10-17 Tomoaki Nakamura, KEK-CRC
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