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v RRFIEEEER (Standard model)

- Fermions: B Z I 2R F
- Gauge bosons: H%= NI DHF
- Higgs boson: BEEZ5 X 5HA[F
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v Large Hadron Collider (LHC)
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v 20124, DWIZLHCICHE W THiggs bosonDFE R = s
v  The Nobel Prize in Physics 2013

Photo: A. Mahmoud Photo: A. Mahmoud
Francois Englert Peter W. Higgs
Prize share: 1/2 Prize share: 1/2

The Nobel Prize in Physics 2013 was awarded jointly to Francois
Englert and Peter W. Higgs "for the theoretical discovery of a
mechanism that contributes to our understanding of the origin of
mass of subatomic particles, and which recently was confirmed
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through the discovery of the predicted fundamental particle, by the 080 90 100 110 120 130 140 150 160 170

ATLAS and CMS experiments at CERN's Large Hadron Collider"”
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Historic Milestone but only the beginning
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v Worldwide LHC Computing Grid (WLCGQG)
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Grid middleware%’:;ﬁﬁﬁ
— TierO (CERN), Tierl (BNL..5T13% 1 k), Tier2 (ICEPP..)
- LI FM Ry T —2 TE#t (10 Gbps ~ 100 Gbps?)
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- ~10k CPU cores. ~10PB disk
- 20 GbpsTTSINETS (C#5:

10FE LDZRE L I EERR

8 Disk arrays

T.Kishimoto (ICEPP) ADVNET 2018

Oct. 12 2018



R

Average transfer rate in day [MB/sec]

Average transfer rate in day [MB/sec]

RTier207—

—

T EERIR

Incoming
1000_ .................... II ......................... e I .................... —_—
C 1 B Africa
800 Er . v-e ‘0" o e v vle-pp-w v _': . Asia
- —Elé-iLJ 800 MB/se n .
BOO [ e o| SR R | B R —] Oceania
400 — bl b - SouthAmerica
Europe
i Il Europ
. NorthAmerica
O gy A B P, | S = PP L _1 - [ S N R e N
2017-01-01 2017-03-15 2017-05-27 2017-08-08 2017-10-20 2018-01-01
00:00 00:00 00:00 00:00 00:00 00:00
Outgoing
1000 — e I ......................... e I ......................... I .................... —_—
- : - . Africa
e ] . Asia
L T T — Oceania
400 ereee b SouthAmerica
. Europe
200 ................................................
! .
[ ' . NorthAmerica
0 . - - o . oa N o P S S g _ caad . __2a
2017-01-01 2017-03-15 2017-05-27 2017-08-08 2017-10-20 2018-01-01
00:00 00:00 00:00 00:00 00:00 00:00

ADVNET 2018

*E.
I ER.

201 7£—®%lb\$

» ~6.3 PB (In),
~4.9 PB (Out)

1 H¥EEITRX
~800MB/sec

v KD A K
(E\ELCCERN)Q: D
FIEHZ L

ICEPPA DA
ANEIEES

A sl B B
AN L

Mt

Oct. 12 2018

T.Kishimoto (ICEPP)



RRTier2 7 — Y RiXER

# 1 B

Ty T T I —]
§ 1800 /= ---rremremennes e R e — - CCIN2P3
3 = ASGC
S 1600 ==t R — BNL
eI L e R AIEIIEE | R TR R L S — TRIUMF
P T A LA (' N B TR ST AT B o
Outgoing g =L
800 ===+t N B LA W f — I SARA
600 F— 14kt A N B S R Il cqcneeeeeeeeee _: - NIKHEF
- CNAF
400 =l e N O R = NDGF
200 -4 il -1 LR _ | TR —= M CERN
0 i fadler O !J._L: | T L L S TV, . LA “l _] ‘ R L Bl - - Other
2016-12-13 2016-12-14 2016-12-16 2016-12-17 2016-12-18 2016-12-19
18:00 22:46 03:33 08:20 13:06 17:53
g = I CCIN2P3
m 1400 — ASGC
E [ ) :. ® © 0 0 0 0 o o]0 o BNL
o 1200
. 2 - TRIUMF
InComin g -
g9 5 1000 F B FiC
3 = B RAL
s 800 B KT
. 500 B SARA
I NIKHEF
400 CNAF
NDGF
200 § B CERN
0 I Other
2016-10-24 2016-10-25 2016-10-27 2016-10-28 2016-10-29 2016-10-30
18:00 22:46 03:33 08:20 13:06 17:53

- >10Gbps DEREH

T.Kishimoto (ICEPP)

ADVNET 2018

Em< ZEBERAISNTWS

Oct. 12 2018



LHC Open Network Environment (LHCONE)

VvV XY NT—=27)\Y RIgDEE K508 A EEa—FT4>7
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ATLAS from 2011: Direct mesh of Tier 2 data flows,
'relaxing' the hierarchy cloud boundaries loosened

v LHCONE (http://lhcone.web.cern.ch/)
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WLCGH S IPV6{LDESE

David Kelsey, HEPiX 2018 autumn

P WLCG deployment plan: timeline

#FLWY 1 kTlkiPvabh

. ByApr|I 1t 2017 / T LS 5 e

Sites can provide IPv6-only CPUs if necessary

‘ — Tier-1’s must provide dual-stack storage access with sufficient performance
and reliability

* At least in a testbed setup
— Stratum-1 service at CERN must be dual-stack

— A dedicated ETF infrastructure to test IPv6 services must be available
— ATLAS and CMS must deploy all services interacting with WNs in dual-stack
All the above, without disrupting normal WLCG operations
. By April 15t 2018

— Tier-1’s must provide dual-stack storage access in production with increased
performance and reliability

— Tier-1’s must upgrade their Stratum-1 and FTS to dual-stack
— The official ETF infrastructure must be migrated to dual-stack B d of Run2
— GOCDB, OIM, GGUS, BDII should be dual-stack y €éna o un
By end of Run2 = By end of 2018

‘ — A large number of sites will have migrated their storage to IPv6
— The recommendation to keep IPv4 as a backup will be dropped

13/09/2017 HEPiX IPv6b WG 5
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WLCG®DIPv4/IPv6 dual stack\DBITIRR

Status vs. time
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LHC / HL-LHC Plan
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Data Lake model

File placement by (oS

E = Disk Storage System
—
Hot custodial fle (2 fast copies+archive)

L] w—p With arbitrary QoS

@  Warm custodial file (disk copy+archive)
Cold custodial file (archive)

@ Hotephemeral file (2 fast copies)
& Warm ephemeralfile ("Rain’)
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