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H. Meuer, H. Simon, E. Strohmaier, & JDH. Meuer, H. Simon, E. Strohmaier, & JD

- Listing of the 500 most powerful
Computers in the World

- Yardstick: Rmax from LINPACK MPP
Ax=b, dense problem TPP performance

2

Ax=b, dense problem

- Updated twice a year
SC‘xy in the States in November
Meeting in Germany in June

- All data available from www.top500.org
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MyiPhone (40 Mflop/s)
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June 2010: The TOP10June 2010: The TOP10
Rank Site Computer Country Cores

Rmax
[Pflops]

% of 
Peak

Power
[MW]

MFlops
/Watt
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#1 #1 ORNL’sORNL’s Newest System Jaguar XT5 Newest System Jaguar XT5 
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#2 #2 –– National Supercomputer Center in National Supercomputer Center in 
Shenzhen, China Shenzhen, China –– Dawning IntegratorDawning Integrator
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Commodity plus AcceleratorsCommodity plus Accelerators
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1.25

11,142 25,980 79,275 230,793 602,091

0
11,142 25,980 79,275 230,793 602,091

6,021        18,000        39,000       120,000     240,000

Matrix size

Condition number

Machine:
Intel Woodcrest (3GHz, 1333MHz bus)

Stopping criteria:
Relative to r0 residual reduction (10-12)

Iterations for mixed precision 
SP/DP iterative methods vsDP/DP
(Lower is better)
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P1P1 P2P2 P3P3 P4P4 4 computing  processors

P1P1 P2P2 P3P3 PP44 PcPcP4P4 Add fifth “non computing”
processor

P1P1 P2P2 P3P3 P4P4 Start the computationPcPcPP44

A) Every process 
saves a copy of its 
local state of in 

P1P1 P2P2 P3P3 P4P4 Perform a checkpointPcPc+ P4P4+ + =

P1P1 P2P2 P3P3 P4P4 Continue the computationPcPcP4P4
....

P1P1 P2P2 P3P3 P4P4 Start the computationPcPcPP44 local state of in 
memory or local disc

B) Perform a global 
bitstream or floating 
point operation on all 
saved local states

P1P1 P2P2 P3P3 P4P4 FailurePcPcP4P4

P1P1 P3P3 PP44 Ready for recoveryPcPcP4P4

P1P1 P3P3 P4P4 Recover P2 dataPcPcP2P2 - - -=

All processes 
restore its local 
state from the one 
saved in memory 
or local disc
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Matrix Multiplication: A * B = C -> Ac * Br = Cf
LU Decomposition:     C = L * U -> Cf = Lc * Ur
Addition: A + B = C -> Af + Bf = Cf
Scalar Multiplication:  c * Af = (c * A)f
Transpose: AfT = (AT)f
Cholesky factorization & QR factorization

������� �1%����	
�����������"����	�������
/����	
�7�����8�������������0�
Xc = X1 +…+Xp, Yc = Y1 +…+Yp.
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• Restart – from 

checkpoint file

• Restart from local

B ���@���������
• Lossy recalculation of 

lost data

• Recalculate lost data 
from initial and 

checkpoint

• Recalculate lost 
data from in-
memory checkpoint 
(RAID like)

from initial and 
remaining data

• Replicate computation 
across system

• Reassign lost work to 
another resource

• Use natural fault 
tolerant algorithms
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