






2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

11

1

1

11

1

1

11

1

1

2

2

Points labeled are
part of next coarser grid

Points labeled 1 are
part of next coarser grid

   7 by 7 grid of unknowns   3 by 3 grid of unknowns   1 by 1 grid of unknowns
P    : 9 by 9 grid of points P    : 5 by 5 grid of points P    : 3 by 3 grid of points(2) (1)(3)

2

2

2

2

2











FEAP
FEAP

FEAP FEAP

FEAP

FEAP

FEAP
FEAP

FEAP

Prometheus

ParMetis

METIS

METISMETIS

METIS

METIS

METIS

METIS METIS

Prometheus

.

.

..

PETSc

FEAP input file

METIS





50 100 150 200 250
0

20

40

60

80

100

120

Number of Processors (p)

Ti
m

e(
p)

Inclusion Sphere Times (~15K per processor)

number of iterations

Total Solve           
SLESSolve             
Coarse Matrix Creation
Setup                 
iterations (tol=10 6)



50 100 150 200 250
0

0.2

0.4

0.6

0.8

1

Number of Processors (p)

Ti
m

e(
1)

 / 
Ti

m
e(

p)
 * 

(N
(1

) *
 p

) /
 N

(p
)

Inclusion Sphere Speedup (~15K per processor)

N(p)/(N(1) * p)

Total Solve           
SLESSolve             
Coarse Matrix Creation
Setup                 
N(p)/(N(1) * p)       




