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ETE RN TP (Lattice QCD)&
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JLDG: Japan Lattice Data Grid
ILDG: International Lattice Data Grid
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53 AT As: Overview

Provide flat file system

Backbone: SINET4 1Gbps L3-VPN (M KEK support)
budget by HPCI Strategic Program Fi(ied 5 neé;ZOll
——

for 9 sites in Japan

Osaka

ot

Vi
€ 1LDG

part of data can be
accessed from ILDG

LDG (LatFor),

UKQCD (QCDgrid/DiGS),  Germany/France/Italy

UK, Edinburgh

USQCD, USA

......

‘LLDG - CSSM, Australia
HPCI Shared Storage

11.5PB 10.0
okyo(Kashiwa) Riken-Al

sukuba

| 2800TB |
Riken (Wako)

fast parallel file copy

120TB new

storage: 5.4PB

Tokyo (Kashiwa)
470TB

Kyoto

300TB

| 120TB restart

(9sites,30servers)

4.4P(82%) used
66M files stored
as of March 10, 2015

T. Yoshie for JLDG team



Operation Policy

Any lattice QCD collaborations in Japan can use the
JLDG without charge with no quota

can store data of any type (configurations, quark
propagators, etc.) if these data should be shared
within collaboration

JLDG team discusses everything of JLDG
— developers (computer scientists at Tsukuba)
— representatives of JLDG sites
— representatives of collaborations

No JLDG specific budgets

— part of physics/computer science budget is devoted



JLDG team & budget

« JLDG team: 264 (11848 +13)

— B K, I, EIT(RE ,mageg,mu 5, A+ (KKR), A E%m%),ﬁtm(ﬁiﬂ),
BA(ER)EAEL SH(ESE) EAEH(RH), 58, 1 3 (E0),
B,AS(ARRE), EHEIXXE),
= b &HERKERAFBILIV) 21— v XRAE)

 former collaborator
— FI)I &8, FE(GE)

* budget

- BRENMRESERARARAEXRFTERMFREZOERHRRYNT—IDRR]

— ENEREMERACSI FFRBEIJ YR - BRIEMICLKIRRIET—2HEERDE
HEROBEE)
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7@[%2*”% 1E |

— HPCIERETOJ S LN HSIMBELFHDERE EE )



Progress of JLDG 2005-2014 : Chronology

v 2005/11 Start of Development

v' 2007/03 Prototype implementation on 5 sites

v 2008/06 Official start of operation, connected to ILDG

v 2009/12 Research groups started to store daily
research data (user/group access control)

v 2011/12 FUSE mount (gfarm2fs) operation started

v' 2012/06 Two new sites joined JLDG

v' 2013/12 Cooperation with HPCI Shared Storage
mount both JLDG and HPCI SS file systems,
copy files in multiple streams

v' 2014/03 More 2 sites joined JLDG

HPCI: national project started in 2011 for constructing
High Performance Computing Infrastructure.
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HPCI Shared Storage

11 5PB 10,0
okyo(Kashiwa) Riken-Al

sukuba

| 2800TB |
Riken (Wako)

HA8000@U. Tok -
12Vl r.lew @b Tokyo H@AICS-RIKEN
Tokyo (Kashiwa)

470TB HPCI £ AR —:
HPCI 7Oz D AD
gfarm base D77 ALV AT Ls

fast IIe file copy

Osaka Kyoto
300TB | 120TB restart




ILDGEDEH

UKQCD (QCDgridDiGs),  oD¢ (Latlon),

UK, Edinburgh g;:rsl;i{anylFrancelltaly
ILDG: International Lattice Data Grid \ / gL ras
5D Mg v R TQCDE S (ERET—4) % e Y
#EFI 5250 Grid of Data Grids / '—L_nj_% ;@*ﬁ_

. - ;_ )
part of data can be A4 v
accessed from ILDG .GLLDG . H'CJSSM A' o
JP&  @iinG
Japan Lattice Oata Grid QCDEE‘EZ’&JLDG@##EUJ
Kanazawa | 100TB |_1130£[ ‘ TALIRIIZ,
down f B[EDIA—I VTR
Tsukuba -
ILDGHI 7oA
| 2800TB |
' Riken (Wako)
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okyo (Kashiwa) JLDG!EI:ILPGG{
H A& #higi /1) vk &L THEEE
470TB
Nagoya
Osaka Kyoto 300TB

300TB ||

120TB restart




JLDG: VAT LEFIRIK
° grld-ftp : é%,‘ﬁ ) %EiNW&%:%E JLDG site | ILDG site

o DFAINDARTLTYUR: B RCNP. KEK(RE L
#L 5 LAN--Hepnet-J/sc (SINET-VPN)

JLDG site

N SINET4 L2 SW
— \
Bz IL—Ta2
L3SW 172.25.xx.0/23 siite VPN
ILDG JLDG user login
file server file server | prohibitted
admin L2 SW L3 SW
servers 192.168.xx.0/24 localNW
. s routin
grid-fto | |ogin, then 8
client . o
grld-ftp FUSE mount (user level mount s a unix file system)
, __/ (Users can access the JLDG fileslas if they were
site LAN stored onja local disk.)
I| file supercomputer JLDG FUSE mount

NES server FE

jldg-fr3[103]% grid-proxy-init
Your identity: /C=JP/O=Japan Lattice Data Grid/OU=pacscs/CN=Tomoteru Yoshie

Enter GRID pass phrase for this identity:
Creating proxy

Your proxy is valid until: Tue Mar 10 16:58:51 2015




jldg-fr3[114]% Is -| RC64x64-hM-002090
-rw-r--r-- 1 yoshie LATTICE 9663677344 Apr 30 2013 RC64x64-hM-002090

jldg-fr3[115]% uberftp jldg-fs9

220 jldg-fs9 GridFTP Server 3.41 (gcc64, 1330711604-80) [Globus Toolkit 5.0.5] ready.
230 User nobody logged in.

UberFTP (2.8)> cd /gfarm/pacscs/LATTICE/yoshie

UberFTP (2.8)> put RC64x64-hM-002090

RC64x64-hM-002090: 9663677344 bytes in 5 Minutes 27.489634 Seconds (28.141 MB/s)

jldg-fr3[134]% gfwhere /gfarm/pacscs/LATTICE/yoshie/RC64x64-hM-002090
jldg-fs17-sc scjldgkek07 jldg-fs14-sc

[yoshie@hapacs-2 ~]$ gfarm2fs /tmp/yoshie

[yoshie@hapacs-2 ~]$ cd /tmp/yoshie/gfarm/pacscs/LATTICE/yoshie/
[yoshie@hapacs-2 yoshie]$ Is -| RC64x6-hM-002090

-rw-rw-r-- 1 yoshie 70001 9663677344 3H 9 12:40 2015 RC64x64-hM-002090

[yoshie@hapacs-2 yoshie]$ cp RC64x64-hM-002090 .
[yoshie@hapacs-2 yoshie]$ Is —| RC64x64-hM-002090
-rw-r--r-- 1 yoshie WMFQCD 9663677344 3R 9 12:52 2015 RC64x64-hM-002090




JLDGI77A LY AT LD
Linux Z74IL AT LEEEILT
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Tokyo, 470
Nagoya,
306

Kanazawa,

. ,.100
Hiroshima

, 228

Osaka,
301

Kyoto, 118 Riken, 118

TARYAR—XREE(TB)
515283TB
(as of March 9, 2015)
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O7F—3&EF - EEDO-HILDGEF RALI-TEDR R R KRG

RRLE

2007 3
2008 4
2009 7
2010 11
2011 20
2012 16
2013 30
2014 (9A%T) 7
Total 98

JLDG (ILDG E)BEEDHRFTMEH: 3¢H¢
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i & F,

v —2

@Tsuku bm7-site5)

L3SW 172.25.xx.0/23 #L g3 VPN

JLDG JLDG —
file server file server MDS (-l LDG) VOMS
2"\ 11000 port| routing 11001|port
/ ' CCS NW (global IP)
I A gfarm2fs jldghpci
| - gsissh login authentication with
aencs | Mount both file systems, HPCI grid certificate
@uTsukuba | COpPY files in multiple streams (both for JLDG,HPCI)
600 port
601 port %
S Internet

K @AICS-RIKEN

MDS (HPCI)

11.5PB

10.0PB




lyra1.ccs.tsukuba.ac.jp[106]% grid-proxy-init

Your identity: /C=JP/O=NIl/OU=HPCI/CN=Tomoteru%40Yoshie[hpci000151]
Enter GRID pass phrase for this identity:

Creating proxy

Your proxy is valid until: Tue Mar 10 17:19:19 2015

lyra1.ccs.tsukuba.ac.jp[107]% gsissh jldghpci
Last login: Wed Mar 4 13:04:52 2015 from lyra1.ccs.tsukuba.ac.jp

[yoshie@jldghpci ~]$ mount.gfarm2fs /etc/gfarm2.conf-hpci ~/HPCI gfarmfs_root=/
Mount GfarmFS on /home/yoshie/HPCI
[yoshie@jldghpci ~]$ mount.gfarm2fs /etc/gfarm2.conf-jldg ~/JLDG gfarmfs_root=/
Mount GfarmFS on /home/yoshie/JLDG

[yoshie@jldghpci ~]$ df -H
Filesystem Size Used Avail Use% Mounted on

gfarm2fs 23P 15P 8.1P 65% /home/yoshie/HPCI
gfarm2fs 5.4P 4.5P 933T 83% /home/yoshie/JLDG




W 5o —DETH

jldghpci % gfpcopy -P -j 128 ~/HPCl/home/hp120108/hpci000151/ConfData-2048 ¥
~/ILDG/gfarm/pacscs/hpci
gfpcopy Tifi 50 —ZF%a
[OK]COPY, 1.04MB/s(1.04e+03s): gfarm://esci-epgfm01.cspp.cc.u-tokyo.ac.jp:601/ho
me/hp120108/hpci000151/ConfData-2048/config-0977.dat(esci-wgfs001.aics.riken.jp:
600) -> gfarm://mds2.jldg.org:11001/gfarm/pacscs/hpci/ConfData-2048/config-0977.

dat(jldgnagfs0-s:11000)
HPCI (Riken-AICS )=JLDG (Nagoya)

[OK]COPY, 0.476 MB/s(2.26e+03s): gfarm://esci-epgfm01.cspp.cc.u-tokyo.ac.jp:601/h
ome/hp120108/hpci000151/ConfData-2048/config-1648.dat(esci-epgfd205.cspp.cc.u-
tokyo.ac.jp:600) -> gfarm://mds2.jldg.org:11001/gfarm/pacscs/hpci/ConfData-2048/config-

1648.dat(jldghu03:11000) IR NN PR T N

copied_file size: 2199023255552
total throughput: 89.562374 MB/s
total time: 24552.980815 sec.
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