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What Do you mean by Scaling to a Petaflop?

10/24/2006 3



Ihe Supercomputer Company

Well | don‘t mean Linpack!
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The Cray XT Line
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LAMMPS

Large-scale Atomic/Molecular Massively
Parallel Simulator
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Vendor/
Nickname| Machine | Processors Site CPU Interconnect | Bandwidth | Latency
333 MHz
Pentium
ASCI Red| Intel 1500 SNL i custom 310 18
custom 500 MHz
Linux DEC
Ross cluster 64 SNL Alpha Myrinet 100 65
3.0 GHz
dual
HP Linux Xeons (32
Liberty cluster 64 SNL bit) Myrinet 230 9
3.4 GHz
dual
HP Linux Xeons (64
Spirit cluster 512 SNL bit) Myrinet 230 9
1.3 GHz
Cheetah [IBM p690 64 ORNL Power4 custom 1490 7
IBM 1.7 GHz
HPCx p690+ 512 Daresbury| Power4+ custom 1450 6
Blue 700 MHz
Gene PowerPC
Light IBM 65536 LLNL 440 custom 150 3
Red 2.0 GHz
Storm | Cray XT3 10000 SNL Opteron custom 1100 7
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Scaled-size Lennard-Jones Liquid
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LAMMPS XT3 Versus BG/L
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Latest XT3’s are 2.6 GHZ
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VVR F Weather Research and Forecast Model
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WRF v2 EM Core, 425x300x35, DX=12km, DT=72s
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WRF on Cray XT3 6.7 TFLOPs sustained
at 10,400 cores
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What about I/0O?

Using MPI I/O

10/24/2006 13



e Supercomputer Company

| mean ?

G/C

Gyrokinetic Particle Simulation of Turbulent Transport
iIn Burning Plasmas
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News Briefs:
ORNL's Jagmgar Fastest for Fusion Turbulence Simulations

http://www.hpcwire.com/hpc/94328 |

Oak Ridge National Laboratory's (ORNL's) Cray XT3
supercomputer, known as Jaguar, has become the fastest system in the
world for running the Princeton Plasma Physics Laboratory's (PPPL's)
flagship code for studying plasma microturbulence in fusion reactors.
PPPL's Stephane Ethier recently succeeded in running the Gyrokinetic
Toroidal Code (GTC) on 10,386 of Jaguar's 10,424 processing cores,
advancing 5.4 billion particles per step per second. That performance
IS a 13 percent improvement over the previous record of 4.8 billion
particles per step per second set on Japan's Earth Simulator.
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| mean ?

MILC

MIMD Lattice Computation
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MILC (L=14)
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Run by Steve Gottlieb on ORNL’s Jaguar System
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FLASH

State-of-the-art simulator code for solving
nuclear astrophysical
problems related to exploding stars.
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FLASH

(Katherine Riley, Andrew Siegel - U Chicago, ANI
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| mean ?

POP and CICE
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Figure 3: Sea ice conceniration (%) in the Arcfic (iop) and Aniarctic (bottom) from

passive microwave data (lefi), and the 0.4 ®global stand-alone CICE tmiddle) and
coupled POP/CICE (right) simulations for winter (1991-2001).

10/24/2006 20



Ihe Supercomputer Company

0.1 degree simulation rate for CICE4 on Cray = T3 (Jaguar)
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The Cray Roadmap |

Following the Adaptive Supercomputing Vision

_ T -
Cray X1E 8
Cray XD1 |
: 2007 Hood
= /--" Quad-Core
k :7| Hood |
\ _,—-""m Dual-Core Phase II; Cascade

Cray XT3 = | . . : Cray XT3 Fully Integrated

L] ¥ DuakCore o . Reinier Multi-Architecture System

i Multiple Processor Types with

Integrated User Environment v



	Well I don‘t mean Linpack!
	The Cray XT Line
	What about I/O?

