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N
< 10 Fastest Computers

ProcgC | Rmax |Rmax/

Rank Site Computer Country ores |[Tflops] | Rpeak
IBM / Roadrunner - .
1 DOE/NNSA/LANL BladeCenter QS22/L.S21 USA 129600./1105.0 | 76%
DOE/OakRidge Cray / Jaguar - Cray XT5 QC .
National Laboratory 2.3 GHz USA L
NASA/Ames Research SGlI / Pleiades- SGIAIltix ICE
0]
3 Center/NAS 8200EX USA 51200 | 487.0 @ 80%
4 | DOENNSAILLNL | 'BM/eServerBlue Gene USA 478.2 80%
Solution
5 | DOE/ArgonneNational | 5/ g1 Gene/P Solution usa (16384004503 | 81%
Laboratory
NSF/TexasAdvanced
6 Computing Sun / Ranger - SunBladex6420 USA 62976 @ 433.2 @ 75%
Center/ Univ. of Texas
7 DOE/NERSCBNL Cray / Franklin - Cray XT4 USA 38642 266.3 @ 75%
DOE/OakRidge :
National Laboratory Cray / Jaguar - Cray XT4 USA 30976 205.0  79%
DOE/NNSASandia | )/ peq Storm - XT3/4 USA 38208 2042 @ 72%
National Laboratories
10 Shanghai Dawning 5000A, Windows HPC China 30720 180.6 @ 77%
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N
= Numerical Linear Algebra Library

A Interested in developing numerical
library for the fastest, largest
computer platforms for scientific
computing.

A Today we have machines with 100K
of processors (cores) going to 1M iIn
the next generation

A Many important issues must be
addressed in the design of algorithms
and software.



M Cive Imparzant Features to Consiier when
Computing at Scale

A Effective Use of Many -Core and Hybrid architectures
f Dynamic Data Driven Execution
f Block Data Layout

A Exploiting Mixed Precision in the Algorithms
f Single Precision is 2X faster than Double Precision
f With GP-GPUs 10x

A Self Adapting / Auto Tuning of Software
f Too hard to do by hand

A Fault Tolerant Algorithms
f With 100K 21M cores things will falil

A Communication Avoiding Algorithms

f For dense computations from O(n log p) to O(log p)
communications

f GMRES sstep compute ( X, AX, A 2[ «AX)



