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T2K Open Supercomputer Alliance

http://www.open-supercomputer.org/

University of Tokyo University of Tsukuba

# nodes = 952 Rpeak = 140.1TFlops Memory = 31TB # nodes = 648 Rpeak = 95.4TFlops Memory = 20TB

storage

1PB; 15GBfs storage

960TB; 14GB/s

full-bisection interconnection for ;

128 nodes = 640GE/s
256nodes = 640GB/s
S56nodes = 140GE/(s

full-bisection interconnection

5.1TB/sec
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Kyoto University

full-bisection interconnection for # nodes = 416 Rpeak = 61.2TFlops Memory = 13TB

512noades = 2.56TB/s

fat-node subsystem

# nodes = 7 # cores/node = 128
Rpeak = B.98THops memory = 7TB

full-bisection interconnection

3.3TB/s

storage

8837TB; 16GB/s



T2K (EEK): Hitachi HA80000

« AMD Quad Core Opteron 2.3GHz (9.2GFLOPS)
» Quad Core x4 = 1node (16cores)
* cc-NUMA

T2K overview
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T2K Open Supercomputer
(Todal Combined Cluster)
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T2K Open Supercomputer
(Todal Combined Cluster)

Type-B
2.5GB/sec 4 login nodes| 36
2x Myrinet-10G nodes
16 nodes |typeB
Type-B
- =
Storage
1PBg 256 nodes 512 nodes
Type-B Type-A
128 nodes
Type-A
Type-A
5.0GB/sec

4x Myrinet-10G
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12K Open Supercomputer
(Todali Combined Cluster)

Type-B 4 login nodes
2.5GB/sec

2x Myrinet-10G 16 nodes
Type-B

Storage 512 nodes
256 nodes
1PB — Type-B Type-A
Ghit/10Ghit
Myrinet
Type-A l 128 nodes
5.0GB/sec Type-A

4x Myrinet-10G
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Total Peak performance : 18.8 TFLOPS
Total number of nodes : 128

Total memory : 16384 GB
Peak performance per node : 147.2 GFLOPS

Main memory per node  :128 GB
Disk capacity :94.2TB
IBM POWERS5+ 2.3GHz

Total Peak performance : 140 TFLOPS
Total number of nodes : 952

Total memory : 32000 GB
Peak performance per node : 147.2 GFLOPS
Main memory per node : 32 GB, 128 GB
Disk capacity :1PB

AMD Quad Core Opteron 2.3GHz

2011410 A £YSR16000 (POWER?)

/—F & 54 -HITACHI HA8000-tc/RS425




Hitachi SR11000 model J2

* IBM POWERS5+ 2.3GHz (9.2GFLOPS)

 Dual Core x4 = TMCM (Multi Core Module) | x 2 = 1node (16cores)

* based on NUMA architectures, but small latency of memory, huge cache
FAR, BFt, BN, Bk, R, I, AEA(2005)

R—/IN—TFTH =AY —/\—SR11000 EFILILD /— K7 —XFHF a7 L1 6ESEAH
ISR EH/NEE AV E1—T 4V VAT L 45-SIG12(ACS11), 27-36 KYERKL

Memory Memory Memory Memory
A A A A
\ \  /

L3 [=—]Core|Core|| L3 [=—lCore|Core|| L3 [==]Core|Core|| L3 ==l Core|Core
- L1 L1 - L1 L1 - L1 L1 - L1 L1
L2 < L2 < L2 - L2 -
A i\\\\ A i\\\\ ’/’I A ,,/I A
< > ==
'\\ P \‘\\ o 7
\\\\\\ A ,’,’/, P s \\\\\\ A ,,,’/, P s
s MS M N
P ’/,’ 1r \\\\ ’/,’,’ - \\\\ ~
] ,’/A’ ] ,/’/MI\\: v \\\\\ v
> L2 i > L2 i > L2 - > L2 —
L1 L1 | L1 L1 | L1 L1 | L1 L1 |
L3 [==]Core|CPU|| L3 [==]Core|Core|| L3 [==lCore|Core|| L3 [==]Core|Core

/ A A A
 /  J  / \
T2K overview Memory Memory Memory Memory



T2K (EEK): Hitachi HA80000

 AMD Quad Core Opteron 2.3GHz (9.2GFLOPS)
e Quad Core x4 = 1node(16cores)

* ccCNUMA

» Careful control of core-memory-data configuration required: numactl
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GeoFEM Benchmark 1-node with 16-cores: ICCG

Hitachi SR11000/J2 T2K/Tokyo
Power 5+ 2.3GHz x 16 Opteron 2.3GHz x 16
147.2 GFLOPS/node 147.2 GFLOPS/node
100 GB/s for STREAM/Triadd 20 GB/s for STREAM/Triadd
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OpenMP/MPI Hybrid

FEM Applications CASE-1: NUMA control
32 nodes, 512 cores CASE-2: + ET.

CASE-3: + Further Reordering
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Parallel Programming Models 16x1
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