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SC2002 high-performance
bandwidth challenge

e demonstrate exciting applications at the
maximum possible speed
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Abilene,
TeraGrid, . ..

e WAN-Monitor:
Spirent
AX-4000




Overview of Our Challenge

e Seven clusters in US and Japan comprise
a cluster-of-cluster file system:

Gfarm file system
on

o Bandwidth Challenge!!!!

terabyte of raw data) in the Gfarm file
system

 The Gfarm file system replicates data
across the clusters ——
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Target Application at SC2002: @
FADS/Goofy

45 Monte Carlo Simulation Framework with Geant4 (C++)

g:g FADS/ GOOfy: Framework for ATLAS/Autonomous Detector Simulation / Geant4-based Object-
oriented Folly

http://atlas.web.cern.ch/Atlas/GROUPS/SOFTWARE/OQO/domains/simulation/

42 Modular 1/0 package selection:
Objectivity/DB and/or ROQOT 1/0
on top of Gfarm filesystem
with good scalability

& CPU Intensive event simulation
with high speed file replication
and/or distribution




Network and cluster configuration for SC2002 Bandwidth Challenge

Tsukuba WAN IEZZ?%?JE;OC_H Indiana Univ.
PR e B B PNWG SC2002, Baltimore
HEE—A {ransPAC . 0 CF Grid Cluster
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ICEPP = KEK 20 Mbps ESnet NOC SDSC
Japan Uus
SC 2.137 Gbps

KEK Titech AIST ICEPP SDSC Indiana U SC2002

Total disk capacity: 18 TB, disk 1/0 bandwidth: 6 GB/s
Peak CPU performance: 962 GFlops
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A/E€T Challenging points of TCP-based file transfer

._-.-.-'

@ Large latency, high Bandwidth (aka LFN)
» Big socket size for large congestion window

» Fast window-size recovery after packet loss
@ High Speed TCP (internet draft by Sally Floyd)

» Network striping
& Packet loss due to real congestion
» Transfer control
& Poor disk 1/0 performance
» 3ware RAID with 4 3.5” HDDs on each node
» Over 115 MB/s (~ 1 Gbps network bandwidth)

» Network striping vs. disk striping access
@ # streams, stripe size

@ Limited number of nodes
» Need to achieve maximum file transfer performance

A1



Bandwidth measurement result of
TransPAC by Iperf
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Bandwidth measurement result between
SC-booth and other sites by Iperf (1-min

average)
bandwidth [Hbps] iperf (Blsec average)
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very high deviation Due to a packet loss problem of Abilene
between Denver and Kansas City



I
et JK R T — 3

S THHE SR

l speren) cgme Ghoninun-ik
CR OISR SR ME Y AL NECHEES

#

DREMEE M L SRRRaAEE o
T N N EES |
BV EEDRER  BEVE KRk

ik

¥ Wil b
L ans

58D

7/{ 11/20Z2:24 11720 22:3¢

FENM 20024F (ERI4ENIZE A (AEARD

o
—
i - 7))
R R A e A gt T Lo g BN L - = 3 o
f i (DO —EOZEEN a0 —EEH z | = = M O
AT POEKE BrfruDEoRr = = | - - 5 S
L WENEERPRT 1 il| R iU E
AOAMBOEIN Y A v [ = i E
MARPEIU XN i F NoEaad NE™M
,‘ A= g = ..n fre] o =] D 9
. B Dnanns - | oy = 4288 00)
. ENEEO L PRE = 8 Pl O
t 8 . T e [e] 4 .H.ﬂ._m
i 0 BRGEEO e D = L
e —Enh—s (e O = o m E M
S ) pEPh—nl o a 8L
W REMELY o g 5 B
T Tt = Ak i
- 5 BEEEE <
ri _m m = X
1 =
2]
= N~
— BENNUT— =N 0ER 4

.u_.__ 1

PEEPEI I RR *8

QZL:43

o - v 4 &
B EE.S REDS Y _ .|....
¥ BB 33| e LTI |
o D CEEERG L0 0™ SRS -4 E
SN T BEENAL| KRR R WEE v = m
o b REEE I | 1M . =322z z i& 5
§  EERPRorIna| — - - B EER¥F RS mm z
A TY BT N L SOaM m .
T [SHescamEs g z R
= AR ™ hediis
& i s £ tpgosccinpiigan—uy E
S |FcERRESHSeE| I T ERREROSEETSIND B =
= ik Ut_ P SN R T Tl RATL
H CEHEEEEE B ﬂ = e R (LD | -,
e kgaeEs| B FIE I IS I B S e e
- T T, P SN + EREEEE DEECTHEER— “y
- ~LOEECERE | i T R R < ._“__L..,
¥ |epms ey B EEREMEERL LD n S
ol gy E EERECEH - SHEREE L ;
it 8 ¥ BRKH HrabhrhhREe
™ OHcRE ool AmE
W _E‘_.n_..lul..?__,._ﬂ gt MR — "
oy (RS oe T  Ei— R
B WL R S e i
...................... g @ Do e 2P OB
L (R
BoE

o

H 2 R
€D
&
A

L

S i

Y
A
N
: 8
35 1 Ik
| 82 A
L EHIE =
w 7R ;
oY B S
l____‘ i X | ﬁ.
S I gk
_ 4 _ L5

)

'S



AI€T TransPAC

._-.-.-'

Host pair streams 10
C )
1( 1) 16 ( 16x1) 113.0 152Mbps
2 ( 2) 32 ( 16x2) 419 Mbps 115.9 297Mbps
3( 3 48 ( 16x3) 593 Mbps 139.6 369Mbps
4( 3 1) |56 ( 16x3 + 8xl) |741 Mbps |150.0 458Mbps
socket buffer size: 610 KB 250 KB
1 : 50 Mbps 28.5 Mbps
16 streams 8 streams
i 3 hosts 1 host
stripe unit size: 128 KB 128 KB
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MIC€T sC Indiana SDSC
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Replication bandwidth [SC 1 node-US sites]
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SC02 Bandwidth Challenge Result
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We achieved 2.286 Gbps using 12 nodes!
(outgoing 1.691 Gbps, incoming 0.595 Ghps)
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