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Large Hadron Collider at CERN

Circumferance 26.7 km (16.6 miles)

Proton Beams

Expernmental Hall

Detector for
LHCb experiment

Detector for CMS experiment

Experimental Hall
(Collision point)

Tunnel cross
sachion

Detector for

ATLAS expenment
Detector for ALICE experiment (displaced for clarity)



~1850 physicists
from 33 countries

dimensions: ~20x20x40 m
weight : ~7000 ton
readout ch: ~1.5 x 10°
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1 TIPS = 25,000 SpecInt95

Online System

~100 MBytes/sec | PC (1999) = ~15 SpecInt95

Bunch crossing per 25 nsecs.
100 triggers per second
Event is ~1 MByte in size

Tier 1 i
France Regional
Center

({; i : AA L n-q-s/s
gg;EE;SE ( '. i \‘1 4 T‘,- ec
o’ =2
Workstations S

~622 Mbits/sec lier 0
or Air Freight

100 - 1000

Offline Farm

Physicists work on analysis “channels”.

Each institute has ~10 physicists working
on one or more channels

o Tier 4 Data for these channels should be

cached by the institute server

24 March 2000, WW A/C Panel, P. Capiluppi
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I BEERyY FU—2, KFIEDBRIE/R EDRID
¥ GriPhyN - K NSF

I #Atlas, KCMS, LIGO, SDSS
¥ DataGrid - BX IST

I 2001FED63F5TEI TLHCARER /=D I IV = 7 =R
! LCG: LHC Computing Grid
2002F P E3FFET LHCOFRE#E - VI MU 7Z2ERE
I Gfarm - BF

| BIRNF—RBRT IR AT LDEREHKEN—X
[CL7E. B, ER. RIXOXR7O 2 b
— "Grid Data Farm" (Gfarm)
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LCG Grid Deployment Board
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I WG1: Choice of Security Middleware and Tools
I WG2: VO management and resources

I WG3: Registration, Authentication, Authorization and
Security

I WG4: Security Operational Procedures

¥ LCG-1 estimates:
Users ~ 1000
User Registration: Peak rate ~ 25 users/day in 2003 2Q
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I 2002 Data Challengel “~ 0.1%" test

MigEh >4 —DFT X |+ + "HLT studies”
4~8H Phasel: Event Full Simulation (Fortran)
10~1H Phase2: Event PileUp (Fortran)

3 x 10° events, ~ 25TB

I 2003~44% Data Challenge 2 "~10%" test
HEH® - VI MY 2 7ETIORIEMKREE
(C++, Grid, ...)

| BTV 7 b 2T ERATS AT A% BRI CRET
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Grid Data Farm
KEK, EE#AHF, R KICKBGridI RILD . 7HERAEI O 2 bk
F—HNBOMINEEFIRALTZ7A4IVET ST A MNMIHE

F—9OHB/—KTSaT L
%Z 31T "owner computes" | —
W 237&T730AY FDRERE

% Metadata DB C—{EE
W 302 FOERZFERL

Ny 07y TELVERIEIC
| Y- 20N A A2

@Gfal‘m URL& L/—C 7 7 /r )llé Affinity scheduling of process and disk storage
. A e e e

http://datafarm.apgrid.org/

Gfarm parallel 1/O
gfs pio_open
gfs pio_read
gfs pio_write
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Gfarm paréllel ITOM [@?W i ) L
0 . 1 74GB/sec 1.97GB/sec write_test(char *fn, void *buf, int size)

GFS _File gf;

gfs pio_create(fn, GFS_FILE WRONLY, mode, &gf);
gfs pio_set view local(gf, Iflag);

gfs pio_write(gf, buf, size, &np);

gfs pio_close(gf);

64 nodes, 640 GB file

Gfarm parallel copy bandwidth [MB/sec]

400
Gfarm parallel Unix independent Gfarm parallel Unix independent ’
write write read read o
300 —
200 .
File Replication of 10 GB file /ﬂ
fragments through Myrinet 2000 100 j,f”’f — Seagate ST380021A —
y",
/ - Maxtor 33073H3
443MB/s at 23 parallel streams 0 L J _ u \
0 5 10 15 20
The number of nodes (fragments)
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Presto-lll PC Cluster @ Titech -
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I # of Nodes 256

I CPU AMD Athlon x 2
(Thunderbird, AXIA core) 1.33GHz (FSB 133MHz)

# Motherboard ASUS A7V13
(VIA KT133A Chipset)

Memory /68MB

HDD 40GB

OS Debian/Lucie 2.14.7
g++ 2.95.4

Network Card 1 DEC 21140AF
Network Card 2 Myricom Myrinet2000

47-th in “TOP500" (2nd in PC cluster)
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¥ FADS/Goofy: Framework for ATLAS Detector Simulation / Geant4-
based Object-oriented Folly

I Geant4~\— X MAtlas Detector
Simulation® 7= ®D
2b—ALAD—25

I SC20027E

§ ATLAS Data Challenge 1(Z
Hht 1004 X b EHERK
400CPU ~ #92HFE]

I GfarmIZ & % Gigabitfk WAND
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