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AMD’s Next Generation Processor

Technology
Optimized for 65nm SOI ¢ 15 2 Moore’s
/ and beyond Law
Native quad core die ? /
¢ 1983 1 GFLOPS 1996 1 TFLOPS 2002 36
Sepabia shut | GFLOPS
L3 cache % — MFLOPS: Millions of FLoating Point OPerationS. 1 108
Enhanced Direct
Bt [~ Connect Architecture ~ GFLOPS 10°  TFLOPS 102  PFLOPS 10%
— |~ and Northbridge ~ 2010 PFLOPS Peta FLOPS
» 328 instruction fetch » HyperTransport™ links
» Improved branch prediction 1 (5.2GT/sec)
» Out-of-order load execution - » Enhanced crossbar
4 DP FLOPS, le wi ration
: Eiat;} lzﬁ-bltLSSE J;I?:;flow 2 E.Elizto llatggq s * 40 TFLOPS
» Dual 128-bit loads per cycle » FBDIMM when
¥ Bit Manipulation extensions (LZCNT/POPCNT) appropriate
» SSE extensions (EXTRQ/INSERTQ, MOVNTSD/MOVNTSS) » Enhanced power ¢ 2005 IBM BlueGene/L 367 TFLOPS
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* (parallel processing)

HPC(High Performance Computing)

HTC (High Throughput Computing)
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TOP 500 List

1 DOE/MNNSASLLMNL BlueGenesL - eServer Blue Gene 131072 2005 280600 367000
http://www.top500.0rg/ nited States Sulution
' ' ' IBM
— ——————————— 2 IEM Thomas 1. Watson B - eServer Blue Gene 40860 2005 91290 114685
Research Center Solution
United States IBM
‘ LI NPACK 3 DOEAMNEAALWL ASC Purple - eServer pSeries pS 12203 Z00g 75760 92781
United States 575 1.9 GHz
— IBM
4 MASA/Ames Research Columbia - SGT Altiz 1.5 GHz 10160 2004 51870 60960
— Center/NAS ‘oltaire Infiniband
United States SG1
- 40TFLOPS 5 Comrnissariat 4 'Energie Ters-10 - MovaScale 5160, 8704 2006 42500 557056
35 TFLOPS Atornique (CEA Itanium? 1.6 GHz, Quadrics
France Bull 54
[ Sandia Mational Laboratories Thunderbird - PowerEdge 1850, 9024 2006 38270 649728
United States 3.6 GHe, Infiniband
Dell
‘ 7 GSIC Center, Tokyo TSUBAME Grid Cluster - Sun Fire 10368 2006 38180 49868.8
1) Institute of Technology %64 Cluster, Opteron 2.4/2.6
- 60 /0 Japan GHz, Infinibhand
- NEC/Sun
[] 0,
AFES on the Earth SImUIator 26 TFLOPS 65% g Forschungszentrum Juelich  JUBL - eServer Blue Gene 163384 2006 37330 45875
FZ1) Solution
- Germany IEM
= GeoFEM on the Earth Simulator 512 10 TFLOPS 30% 9 Sandis Wational Lahoratories Red Starm Cray %73, 2.0 GHz 10880 2005 36190 43520
United States Cray Inc,
= 5% 10% 10 The Esrth Simulator Center  Earth-Simulstor 5120 2002 35860 40960
Japan MNEC
11 Barcelona Supercormputer  MareMostrurn - 1520 Cluster, PPC 4800 2005 27910 42144
Center 970, 2.2 GHz, Myrinet
Spain IBM
23 1z ASTROM Aniversity Stella - eServer Blue Gene 12288 2005 27450 344064
Groningen Solution

Metherlands IBM
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Parallel Array Computer System for Computational Sciences

Peak 14.34TF
Linpack 10.35TF

34 (2006/6)

http://www.ccs.tsukuba.ac. jp/PACS-CS/

]Thuuru!lr.nl peak speed 14 3TFLOPS{#) (64bat double precision | 2560 nodes)
— Total main memory 50TByte .
Total distributed disk D.41PByte
procassor Intel Low Voltage Xeon 2B8GHrz
Node Oy 20iByte DDRE 400
| FsB BOOMHz
| Local disk 160GByte x 2 (RAID-] mirror)
Topology J-dimensional Hyper Grossbar (16x16x10}
§ " - 1
Netwiork Data tranefar bandidih 250MByte/sec (per directson)
T50MByte, secinode aggregate on 3-0)
Method | Specially developed driver
Shared disk storage 10 TByte RAID-5 disk

External connaction iTrunlmd Giigalsit Etharnet | Thearatical peak bandwdth 250Mbyte/sec

System size 59 racks/ 100m”2 foot print

Paower dissipation 545 kW maximum

I http://www.ccs.tsukuba.ac. jp/PACS-CS/
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40TFlops

Earth Simulator System
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Projections from computer models predict large temperature increases in future
arctic winters {Dec., Jan,, Feb.) after CO2 has doubled in the atmosphere.
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