oth Asian Forum for Accelerators and Detectors (AFAD) January 28~31, 2018
DCC, Daejeon, Korea

The Summary of WG6:
Network & Computing



WG6: Network & Computing. Room 106

13 talks

January 29
Session 1 Chair: Tomoaki Nakamura
Time Title Speaker Affiliation

13:30-13:50 Networking aIr;dEs/ocrEﬁ::'”g Status in Fazhi QI IHEP, China
13:50-14:10 Grid Deployment at KEK: Status and Plan Go Iwai KEK, Japan
14:10-14:30 KREONET: Research Networking in Korea Buseung Cho KISTI, Korea
14:30-14:50 Computing in Korea Kihyeon Cho KISTL, Korea
14:50-15:10 Status report from Tokyo Tier2 at ICEPP Tomoe Kishimoto ICEPP, Utokyo, Japan
15:10~15:40 Coffee break

Session 2 Chair: Kihyeon Cho (KISTI)
15:40-16:00 Research infrastructure development in Eric Yen ASGC, Taiwan

Academia Sinica (Taiwan)
16:00-16:20 Networking and Computing in Thailand Burin Asavapibhop Chulalongkorn University, Thailand
16:20-16:40 Belle I Computing System Doris Kim Soongsil U., Korea
16:40-17:00 CMS Tier-2 Dongchul Son KNU, Korea cancele.
17:00-17:20 GSDC@KISTI Seo-Young Noh KISTI, Korea
17:20~17:50 Networks for High Energy Physics: LHCOPN Edoardo Martelli CERN, Switzland
and LHCONE
January 30

Session 3 Chair: Buseung Cho (KISTI)
9:00~9:30 Status report in TEIN ByungKyu Kim TEIN*CC, Korea
9:30~10:00 NDN for Large-scale Scientific Data and Its Huhnkuk Lim KISTL Korea

Status on HEP
10:00~10:30 CoEPP Tier 2 in Melbourne Sean Crosby and Lucien Boland U. of Melbourne, Austrailia
10:30~11:00 Coffee break
Session 4 Chair: Gang Chen

11:00~12:00 Discussion Gang Chen




WG6: Network & Computing
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Korea — KREONET

GLORIAD (GLODbal RIng network for Advanced Application Development)
: KREONet2, International Network of KREONET
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Korea

Asi@Connect

<+ TEIN Backbones

» SG-MB-EU 2Gbps

» SG-EU 10Gbps

» BIJ-EU 10Gbps

» JP-HK 10Gbps, JP-SG 10Gbps
» HK-SG 10Gbps

«* 4 TEIN PoPs and an associate
» BIJ, HK, SG, MB, (Tokyo)

% 24 Partners
» 21 connected and upgraded
bandwidths
» 3 not yet connected (BT, MM,
MN)
» Still need many helps in LDCs

% Users
» More than 55 M users

TEIN'CC

COOPERATION CENTER

2 2018

TEIN

TEIN Network Topology (as of Jan. 2018)

rd

TEIN

Connecting

Asia and Europe’s
Research and Education
Communities
www.tein.asia

TEIN Project Partners
[F] Atghanistan ] indonesia New Zealand
[ Austraiia [#] Japan [¥] Pakistan
E] Banglacesh E] Korea E| Prnnes

[E] Bhutan Laos 9] Sngapore
EJCamboda  [Myanmar [ Lanka
] china [HMongoka [ Thaitand
[{JHongKong  [F]Malaysia [ Taiwan
[] india [ Nepai [ vietram

‘ -'[—O—'Lw_]
Japan §
< ]A : Li; “

®

The following links are fully financed/co-financed by the link owners whose support s
gratefully acknowledged
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Malnynia

w— |0Gbps —— 155 Mbps
— 25Gbps  —— 100 Mbps
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e 1 GbPS 10Mbps
— 622Mbps = = Planned

TEIN TEIN
PoPs NOC
* SingAREN connected to TEIN
5G PoP at 10 Gbps
# HARNET connected to TEIN
HK PoP at 1 Gbps
NKN connected to TEIN
INPoP at 10 Gbps
§ CERNET connected to TEIN
CNPoPat2x 1 Gbps
% ThaiREN Connected to TEIN
SG PoP at 600 Mbps
* GLORIAD-KR connected to TEIN
HK PoP at 1 Gbps
* Internet2 connected to TEIN
SG PoP at 1 Gbps

1 (OO W the ol assistanc
document are the sole resporaitaity of
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New Zealand

ByungKyu Kim




Korea S NS

Global NDN Testbed Established by KISTI
and CSU for Large-scale Scientific Data

> ESnet %
W "

_Fort Collins, CO

~ Sacramento, CA
Seoul, South Korea Berkeley, cAY

South Korea ..., Japan ! eaLlForn

Riw Toﬁyo

L 328

North Korea <., ./ /.

Seoul
3

lted States
Denver CO e

Pasadena, CA "

D
San Diego

)
Houston

« 10G testbed (courtesy of ESnet, UCAR and CSU, and KISTI)
« Currently ~50TB of climate data, ~20TB of HEP data

= 2GB)

5000

— IP Network

« Bandwidth peaks 5000GB/10minut & oo I: U S S

es (64Gbps) »

’L“x

« With 100% aggregation bandwidth
drops to 8.2Gbps

Total Bandwidth Used in GB (Avg. fil

« With 50 % aggregation bandwidth
drops to 13.2Gbps

301

%
=

Tm

Bandwidth Reduction with N Huhnkuk Lim




- Korea — KISTI supercomputing

tarl

Theory \Experiment Deep Leaming o G5th Gy percomputer

e " — Processing: 25.7PF
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* Service (2Q, 2018)

25.7P Flops

2009

<008

27 Fop,

TeraCluster :2,850GFiops '
o0 105008, O 2003 '

BT
Flop,

1BM p690 : 665.6GFlops (2002 1-2008 200 NEC SX-6 : 160GFlops
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 Korea — KISHRNNEEIN.

Experience on WLCG Tier-1 operation and service has given
many benefits to expand its service availability to
other scientific domains in Korea

WLCG

Worldwide LHC Computing Grid

N CMS Elementary Particle Physics

Tier-3: (CPU) 1,000 cores / (DISK) 600 TB
WLCG Tier-2 (2017)

(CPU) 1,000 cores/ (DISK) 800 TB

Heavy-Ion Physics
AV e A
WLCG Tier—-1
(CPU) 3,500 cores/ (DISK) 1,500 TB / (TAPE) 3,000 TB
Tier-3 (KIAF) : (CPU) 200 cores / (DISK) 300 TB

Astrophysics . o
LDG Tier-3 Medical Science

(CPU) 800 cores/ (DISK) 600 TB I IGO (CPU) 360 cores / (DISK) 600 TB
. L]

LLDG Tier-2 (TBD)

Elementary Particle Physics Neutrino Physics

B2G Tier-2 RAW data storage

(CPU) 300 cores / (DISK) 100 TB Belen | . e v 4 (CPU) 360 cores / (DISK) 700 TB

Structural Biology (TEM)
(CPU) 300 cores / (DISK) 500 TB

and it is still expanding to many other research areas.

Service for additional domestic experiments is under preparation.

KISTI-GSDC Introduction to GSDC - data center for data intensive research SeO‘YOU ng NOh




oo T Con

In Reality, More Detalls

Under software coordination

Belle Il .
Online
G Database
f =
{ Online disk Hl‘i
Detector HEEr T o .
SROOT data transfer
rawsrooT) Frontend server : Offline
= temporary storage Database
Distributed * SROOT = ROOT conversion, merge a a
Istribute - = ==, s if‘
_ RA ¥y, - YNCPronizey
Computing RAW data feglstration ’r (R T Liri_i {mi ----- "‘?’t?-b-a.si

RAW(ROCT)

RAW(E
g é copy to BNL — bermanent storage ¢ KEKCC
S DST (ROOT) Under software / DP coordinations
BNL

I Prompt calibration

Omine Galibmio_ﬂ_ m

-
L

-3

Offline caibration framework (CAF) is being developed
with utilizing Data Pipeline Software (AirFlow)

Doris Kim



” Japan —Network
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CPU Consumption

~30% of KEKCC-16 @100% CPU

v _ 0 I / usage with NO downtime 30,
3 £50 ~S0%OfKEKCC- | 30 2
+ O . 12@100% CPU | @50M HS06 Hours 250 © £ O
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O > 357 downtfime \ : MCS8 o O X
— O = = O
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I RO W Y i N
mBeclle m|LC mOthers —Total Belle?2 MC9 data
production
campaign

Jan 29, 2018 ]
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Japan — ATLAS Tier2 @ ICEPP, Tokyo

CE and batch system update

v Migration from “CREAM+Torque/Maui" to “ARC+HTCondor”
has been completed ¢ I-I'I'Condur

HTCondor pool occupancy
6144 CPU cores

Number of required CPUs in HTCondor
7.0k d | d
, eploye

w 4

E 6.0 k T

o
© 50k

v

=
1

2 40k

v

s 30k
e

5 384 CPU cores
5 20k
F-

£ o deployed

L Feb Mar Apr Jun il c Mar

O Pending (dteam + ops + atlas admin) (¢} 2 0 [¢]

B Pending (atlas analysis) t 193 { 587 min (¢} 21

@ Pending (atlas production single) ave: 179 max: 652 min 0 cur: 1

B Pending (atlas production multi) ave: 3259 max: 5669 min 0 cur: 2660

O Running (dteam + ops + atl dmin) ave: 0 0 min 0 cur: 0

O Running (atlas analysis) 271 max: 1664 min 0 cur: 615

O Running (atlas production single) ave: 229 max: 1464 min: 0 cur: 25

B Running (atlas production multi) ave: 2215 max: 5996 min 0 cur: 4771

v Introduced dynamic partitioning for single- and multi-

core jobs
- Improvement of CPU utilization was observed
(Reported at AFAD2017, see backup)

Jq T Kishimoto (ICEPP) AFAD 2018 Ja

Tomoe Kishimoto




China — Network |

International and domestic links

» Dedicated Links for three other IHEP sites
(other three in the future)

e Shenzhen (Dayabay)
Dongguan (CSNS)
Tibet (YBJ/ARGO)
Kaiping (JUNO)
Chengdu (LHAASO)
Huairou(HEPS)
- Good Internet connections

e |HEP-Europe: 10 Gbps

e |HEP-USA: 10 Gbps

e ~4 PB/year data exchange
» Network for R&E in China

e CSTNet

e CERNet/CERNet2

AN

Fazhi Qi




,China — [HEP Computing

< Clusters in Beijing
e ~13,500 CPU cores
e 8 GPU cards

e Scheduler:
» PBS-2.5.5 with Maui-3.3.1
m HTCondor 8.2.5

» Clusters in Dongguan(CSNS)
e ~3,000 CPU cores

e Scheduler:
= PBS-2.5.5 with Maui-3.3.1
m Slurm

< Grid site (WLCG)
e 1,200 CPU Cores

e CreamCE (PBS-2.5.5 with Maui-
3.3.4)

Computing resources in IHEP

<+ The BESIII DIRAC-based

distributed computing system

e ~ 2000 CPU cores

» IHEPCloud based on Openstack

e ~ 1000 CPU cores

17 )
Fazhi Qi




Taiwan — Network

ASGCNet: Plan to Upgrade to 100G in 2018

Since 1 Jan. 2016:
Eliminate WAN-PHY;
add SDN Layer

1OG\

N Chicago II Amsterdam
~ ~ 4 Talpel -~ P AY -
~r Al -~ —-

10G*2 10G*2
256G HongKong 2*10G

10G
10G
A8

@@ @ w

= Data Cente
Each router equipped with 24 core, 96TB controller lﬁ

ASNet:
Connection to New PoP : _ o o o




Taiwan — ASGC computing

Academia Sinica Grid Computlng Centre

%P

A 150n0 A

Worldwide LHC Computing Grid

DiCOS Software Stack

Web Terminal, Web UlI,
Mobile App, CLI Application

wﬂwm

rrrrrrrr Blg Data Analysis
. for System

[ I f} Efficiency
...gj..‘g J

REST API

I Networking I

ASGC e-Science Global Network

4
hsac
4

Eric Yen




Thailand — ARICIERNESEZRCRCNS Tier’
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Chulalongkorn University
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Australia — LHCONE

LHCONE Network

_—
Transt to LHCONE —<—/ I e N
-7 ESHet =y -
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% ...... TS LCONE @'- =mimr=imi—.—.—.—. BGPPeerng N
7 reemata T T el
\—’\" Transit io LHC DNE ———————————————— BGP Paering
e CH"IZ‘! Il PP -

LHCONE routes via direct peering
attle border route:
LHCONE routes
via L3VPN
UniMelb Network
LHCONE vLAN S e
¥ e . o
2 x 10Gbps —:‘L—_—_? . . e
s Ethemhanne  — g Py 2 x 10Gbps Etherchannel Core Connect
UniMels Border Router AARNEtNTU CRLT PE core muter

Sean Croshy/
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Australia — ATLAS Tier2 @ CoEPP, Melbourne

T2 Availability/Reliability

Still #1 ATLAS Tier 2 site (a repeat of 2016)
Improved percentages slightly
99.88% Availability (2016 - 99.64%)
99.93% Reliability (2016 - 99.64%)

Site Availability using ATLAS_CRITICAL

From 2016/10 to 2017/10

Australia-ATLAS

DESY-HH

DESY-ZN

UKI-SOUTHGRID-CAM-HEP

Sean Croshy/
Lucien Boland



Switzerland — LHCOPN (TO-T1)

LHCOPN Traffic (last 12 months)

LHCOPN TOTAL Traffic (CERN -> Tiers1)

Peaking at 80Gbps
Average 43Gbps

Avg Peak curr
B To DE-XIT 7.0BG 16.86 19.7BG B.05G
O To x1sTI E70.4EM 6 14.6BG T15.40M
To RU-T1S 5.06G 14. 155.99G 5.10G
B To IN2F3 2.36G 6. 9. BBG SB0. "
B 7To NDGF 726.93M 4. 9.BBG 7592, LH C@P N
B 71c nLT] 1.136 4. 5.92G 1,
l 710 ascC B33.55M 6. 9.B%G 252, o
B To CNAF 2.5%4G & 1 14.426 48. f Nambets
To RAL 3.44G 14. BEY { - 14 Tier1s + 1 Tier0
= -TFL E:iww f ; ‘C_'U '_ , {f‘"’" “'f.%??" ’ | -12 cquntries in3
B o AL 10 - 8. ;s — J . continents
B 7To E5-FIC B. 1. u g «\‘ - Dual stack IPv4-
[ e S w | G
Total to Tiersl avg: 43.30G Max: B3.73G m | H
Last update: Mon Jan 22 2018 15:3¢ ’E NDGF H - 440 Gbps to the

W ' H Tiero

- Moved ~160 PB in
the last year

7

@) ‘ mlnformation Technology Department

Edoardo Martelli |



Switzerland - LHCONE (T1-T2)

L3VPN Current topology VPN(Virtual Private Network)

North America

LHCONE L3VPN: A global infrastructure for High Energy Physics data analysis (LHC, Belle II, Pierre Auges.0
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Summary

» For networking, LHCONE is open to
other HEP collaborations:

— WLCG, Belle II, etc.

« For computing, the number of sites are
Increasing and stable.

= Lots of efforts to collaborate network
and computing in Asia-Pacific area.



