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RHIC

relativistic heavy ion collider

The 2.4-mile circumference RHIC ring is large enough to be
seen from space.

The-image above shows Long Island, New York,
as viewed by the muiltispectral scanner of the
Landsat-4 satellite:in July of 1982. At the time the
image was taken, tunnel construction was
underway for the predecessor project (called
'Isabelle’) that would eventually become RHIC.
The-image at right, where the ring is clearly
visible;is an-enlargement of the area highlighted
above.

< Back to the RHIC home page. http://www.bnl.gov/rhic/from_space.htm
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In this schematic illustration two gold nuclei collide and give rise to thousands of quark and
gluons, which then equilibrate into a hot cauldron of matter, the quark-gluon plasma.
As this plasma cools, it condenses into the ordinary particles seen by the detectors.

Star front view Star side view PHENIX event view
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Some systems are used to make triggers
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Regional Computing Center (RIKEN CCJ)
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History of the CCJ construction, operation and RIKEN WAN
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Components of RIKEN CCJ

HPSS : T

High
Performace
Storage
System

(DOE+IBM)

PowderHorn 9310
A o sy

CCJ allocated part of new RIKEN Supercomputer:
128 nodes 256 CPU (Intel Xeon 3 GHz) :
(1/8 of entire system)
(Entire Super computer: 1024 node 2048 CPU)
Next Replace: 2009 July

Advanced Center for Computing and Communication
RIKEN common CCJ 15 July 2008 T. Ichihara (RIKEN)

Tape silo [StorageTek(SUN) PowderHorn) 6000 tapes/unit
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PHENIX experiment uses Grid to
transfer 270 TB of data to Japan

Aug 23 2005

During the polarized proton-proton run that
ended in June at the Relativistic Heavy lon
Collider (RHIC) at Brookhaven, Grid tools
were used by the PHENIX experiment to send
recently acquired data to a regional computing
centre for the experiment in Japan.

This seems to be the first time that a data
transfer of such magnitude was sustained
S B A L over many weeks in actual production, and
ATLAS gets going underground was handled as part of routine operation by
== EEm EEE non-experts.
W 458
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Overview of Data transfer from PHENIX to CCJ (in 2005/2006)
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(eHardware (ccjbox5-8)

® 1U Dual-core Opteron 2.6GHz (HP-DL145G3)
* 4 GB Memory, SAS disk (Soft Raidl), Tigon3 partno(BCM95715) NIC
e 4 Gbps Dual Fiber—Channel Host Bus Adapter + 13TB SATA RAID6

~

goftware: Scientific Linux 5.0 (X86_64)

File system : XF'S (data area) , ext3 (OS part)
Grid environment
The Virtual Data Toolkit (v1.8.1)
( ) (University of Wisconsin-Madison)

The Virtual Data Toolkit (VDT) is an ensemble of grid middleware that can be easily
installed and configured.

W BT Grid tool— A pacman CREHICA 2 A—)L TES
Grid certification
Personal CA, Host CA: DOE Grid Certificate Service

Particle Physics Data Grid (PPDG)

Gridftp /

/etc/grid-security/grid-mapfile,  grid-proxy-init, globus-url-copy
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Jetc/sysctl.conf DY T )

(suggested by Dangong Yu @RCF BNL)

/etc/sysctl.conf
net.ipv4.tcp_rmem = 262144 1048576 8388608
# sets min/default/max TCP read buffer, default 4096 87380 174760
net.ipv4.tcp wmem = 262144 1048576 8388608
# sets min/pressure/max TCP write buffer, default 4096 16384 131072
net.ipv4d.tcp_mem = 262144 1048576 8388608
# sets min/pressure/max TCP buffer space, default 31744 32256 32768
### CORE settings (mostly for socket and UDP effect)
net.core.rmem_max = 4194304
# maximum receive socket buffer size,default 131071
net.core.wmem_max = 4194304
# maximum send socket buffer size, default 131071
net.core.rmem_default = 1048576
# default receive socket buffer size, default 65535
net.core.wmem_default = 1048576
# default send socket buffer size, default 65535
net.core.optmem_max = 1048576
# maximum amount of option memory buffers, default 10240
net.core.netdev_max_backlog = 100000
# number of unprocessed input packets before kernel starts dropping them, default 300

26 July 2006 T. Ichihara (RIKEN)



Transfer rate for single TCP stream

RFC1323 (TCP Extensions for high performance, May 1992) describes the method of using large TCP window-size (> 64 KB)

RTT: (RIKEN-BNL): 200ms
Hop between WAN Router :10
RIKEN WAN bandwidth: 1Gbps

NTybAR, REARYID
IFWBARN IR S

Throughput= WindowSize/RTT

WEDRYNT—H
(RIKEN-BNL &)

Single TCP streamTTIITCP
window sizeZ1EL T <&
256KB <BWVETIIV=7ICR
V=T YNISERTBBENLL
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ATRMAIZEETS

Single TCP #5iXDPR

single—TCP throughput vs windows size
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Transfer rate for parallel tcp stream

Throughput (Mbps)
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325MB/s (2.6 Gbps) memory to memory (BNL to RIKEN)
300 MB/s (2.4 Gbps) memory to disk (BNL to RIKEN)
200MB/s (1.6 Gbps) disk to disk (BNL to RIKEN)

[disk of BNL is busy and slow]

4 parallel gridftp transfers from phenix0-4 to ccjbox5-8x
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