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Outline
e SNET

— Virtual laboratory

— SNET, for fusion activities in Japan

* Keyissue ... High-speed data transfer

— Japan-France data transfer experiments
* 1GE onJuly and 10GE on September

* Summary



Virtual laboratory / Research side

* The concentration of the experimental facility
and the supercomputer.

* Theincrease of data.

— High resolution, both space and time

* Larger project, more collaborators.

— Around the nation, around the world




Virtual laboratory / IT side

* The bandwidth of WAN
— SINET3 (NIl) has 40 Gbps line betwee

-..m- ™

Tokyo and Osaka. %
* VPN on WAN ;_‘C- m—
— Secure dedicated lines fi{ﬁ
— L1/L2/L3 VPN are available ;é
on SINET3. ey
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Hiroshima Univ.

Kyushu Univ.
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SNET: Virtual Laboratory for Fusion Research in Japan
(L2/L3 VPN over SINET3)
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LHD experiment remote participation
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SNET has been hosted by NIFS since FY2001.
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Remote Use of Supercomputer FY2005

Data from Plasmé
Simulator

d|

@ Plasma Simulator, NIFS
77 TFlops and 16 TB main memory
651 at TOP500 (June 2009)

Osaka Univ. :

Nagoya Univ.
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All Japan ST research program FY2005
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\ITER, international collaboration project| ( )

To demonstrate the scientific and ”:EREC, the International Fusion

technical feasibility of fusion power. Energy Research Centre, under ITER-BA
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Route map of 18t JP-FR data transfer experiment
15 - 22 June, 2009
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Results of 1t JP —FR data transfer experiment (1/2)

1.18 TB / 3 hours
Ave. 881 Mbps
Peak 899 Mbps

Toki site: Rack mounted server Cadarache site;: Note PC

packet pacing: extend the interval of the packet.
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measured by iperf



Route map of 2" JP-FR data transfer experiment
21 - 25 September, 2009
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Results of 2"® JP —FR data transfer experiment

JP->FR (disk to disk), RTT=307ms, 2009/09/25 10-47/s, 16:57/d (CEST)

® Shared line
Dedicate line
38 |
I\
3 | / Packet pacing limited to 3.5Gbps. L= _
1 o _ T
e  Server spec. B

' CPU: Intel Core i7 940 N Toki site
'Memory: DDR3-1333 6GB |

File system: Intel X25E+ Adaptec RAID |
'NIC: Chelsio S310E ’

—
n

Throughput [Gbps]
o

—

e | . OS: Debian 5.0 + kernel 2.6.30.5 LN

________________________________________________________________ = .

Cadarache site

0 20 40 60 a0 100

Time [sec]

The available bandwidth was limited to 4Gbps on both path.

* Thefile of 86 GB has been transferred in 205 sec.
« The average throughput was 3.3 Gbps ( > 80 % of limitation)



Summary
e SNET

— is the network for the remote collaborations hosted by
NIFS.

— is successively supports many activities and many remote
sites.

* High speed data transfer

— Techniques for using 10GE have been established through
JP-FR data transfer experiments.
* Standard PC hardware and Linux is enough to do.

* Packet pacing is very important to avoid the packet loss.

— The results will be applied to SNET to enhance user’s
activities.
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Sender Receiver

—— data
ack __—

(a) TCP protocol

LFN Problem (1/2)

The effective throughput is much less than the bandwidth of the link at
Long Fat Network. (ex. 1Gbps, RTT=20ms = ftp 60Mbps)
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LFN Problem (2/2)

Window size = min(awin, cwin)

awin :advertised window size

Sender

should be bigger

than bandwidth-delay product.
(ex. 1Gbps, RTT=20ms:
BDP=1000/8"0.02=2.5MB)

Receiver

i

To apph-
cation

Socket Buffer

A7

~

cCWin :congestion windows size

Throughput

/shrink
~ recovery

« Use packet pacing,
extend the interval of the packet.
« Polish optical connectors.

Packet loss —> Congestion

shrink
recovery

Time

Choose congestion avoidance algorithm: Reno, BIC, ...



