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matrix   size(N)    nonzeros                    Application area

Airfoil eigenvalue calculation
2D  PDE problem
Automobile frame stiffness matrix

4      13965       1.0M         FEM stiffness matrix
FEM stiffness matrix
Engine block stiffness matrix
Structure from shuttle rocket booster

Unstructured Euler solver
Device simulation

Chemical process separation

1      23560      484K         
2      41092       1.7M         
3      30237       1.5M        

5      24696       1.8M        
6      52329       2.7M       
7      54870       2.7M        

9      62424       1.7M        
10      26068       177K      

8        4134         94K                    
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Performance of Static Cache blocking on Random Matrices

Density of Random Matrices

Pe
rfo

rm
an

ce
128x128 block    
256x256 block    
512x512 block    
1024x1024 block  
2048x2048 block  
4096x4096 block  
8192x8192 block  
16384x16384 block
32768x32768 block
65536x65536 block



Proc 3Proc 2Proc1Proc0

C1 C2 C4 

S1    S2 S3 S4



1 2 3 4 5 6 7 8
0

5

10

15

20

25

30

35
Performance of cache blocking on SMP: 1

number of processors

M
flo

ps
/p

ro
c.

base performance
C1              
C2              
C3              
C4              

1 2 3 4 5 6 7 8
0

5

10

15

20

25

30

35
Performance of cache blocking on SMP: 5

number of processors

M
flo

ps
/p

ro
c.

base performance
C1              
C2              
C3              
C4              



1 2 3 4 5 6 7 8
5

10

15

20

25

30

35

40
Performance of reordering before blocking on SMP: 2

number of processors

M
flo

ps

base performance              
blocked performance           
blocked non−reordered perf.   
blocked rcm−reordered perf.   
blocked hmetis−reordered perf.

1 2 3 4 5 6 7 8
5

10

15

20

25

30

35

40
Performance of reordering after blocking on SMP: 2

number of processors

M
flo

ps

base performance              
blocked performance           
blocked non−reordered perf.   
blocked rcm−reordered perf.   
blocked hmetis−reordered perf.




