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Parallel Numerical Computing on the Grid using the Globus Toolkit

and its Performance Evaluation

YASUSHI TAKEDA,t AKIRA NISHIDA and YOSHIO OYANAGItt

In recent years, the Grid technology, which uses collections of geographically distributed
information resources in the world, is actively studied and developed. In this study, we have
regarded a PC cluster on a local area network as a Grid environment, and implemented the
Globus Toolkit on the cluster. The Globus Toolkit provides various elements of technologies
for building software infrastructure for global computing. In a set of experiments, we have
evaluated the network performance of a message passing library MPICH and the MPICH-G2,
a resource management enabled implementation of the MPICH on the Globus Toolkit, by
measuring the performance of the Linpack benchmark tests on two networks. The two imple-
mentations of MPI have shown almost the same performance on the higher speed network.
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e N—Ruy=7
— CPU : 4% dual Intel Xeon Processor 2GHz
— 7% 4 x 1GB (256MB x 4) PC800
RDRAM (Rambus)
— 1860 chipset
— 3Com 3C920 (10/100BASE-T)
— Broadcom Gigabit Ethernet (1000BASE-
T)
e VY7 b =T
— OS : Red Hat Linux 7.1.2 (Kernel 2.4.7)
C a4 7 : gee version 2.96
MPI : MPICH 1.2.2.3 (MPICH-G2 % &1r)
— BLAS : ATLAS (Version 3.2.1)
— Globus Toolkit Version 1.1.4
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# example of 4 processes on 1000Base-T

192.168.0.1 1 /home/ytakeda/hpl/bin/xhpl
192.168.0.2 1 /home/ytakeda/hpl/bin/xhpl
192.168.0.3 1 /home/ytakeda/hpl/bin/xhpl
192.168.0.4 1 /home/ytakeda/hpl/bin/xhpl
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1CPUx1node | 1.598Gflops(100) | 1.601Gflops(100)
1CPUx2nodes | 2.945Gflops(184) | 2.934Gflops(183)
2CPUsx1node | 2.843Gflops(178) | 2.821Gflops(176)
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(count=1)
(label="subjob 0”)

)

(count=1)
(label="subjob 1”)

)

( &(resourceManagerContact="out0.is.s.u-tokyo.ac.jp”)

(environment=(GLOBUS_DUROC_SUBJOB_INDEX 0)
(MPICH_GLOBUS2_TCP_BUFFER_SIZE 262144)
(MPICH_GLOBUS2_.USE_.NETWORK_INTERFACE 192.168.0.1))

(directory="/home/ytakeda/hpl/bin”)

(executable="/home/ytakeda/hpl/bin/xhpl”)

( &(resourceManagerContact="outl.is.s.u-tokyo.ac.jp”)

(environment=(GLOBUS_DUROC_SUBJOB_INDEX 1)
(MPICH_GLOBUS2_TCP_BUFFER_SIZE 262144)
(MPICH_GLOBUS2_.USE_.NETWORK_INTERFACE 192.168.0.2))

(directory="/home/ytakeda/hpl/bin”)

(executable="/home/ytakeda/hpl/bin/xhpl”)
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HPLinpack benchmark input file

Innovative Computing Laboratory, University of Tennessee
HPL.out output file name(if any)

6 device out(6=stdout,7=stderr,file)

1 # of problems sizes (N)

10000 Ns

1 # of NBs

72 NBs

# of process grids (P x Q)

Ps

Qs

threshold

# of panel fact

PFACTSs (0O=left, 1=Crout, 2=Right)
# of recursive stopping criterium
NBMINs (>= 1)

# of panels in recursion

NDIVs

# of recursive panel fact

RFACTSs (0=left, 1=Crout, 2=Right)
# of broadcast

BCASTs (0=1rg, 1=1rM, 2=2rg, 3=2rM, 4=Lng,

o
<3

QO H N NN RN

5=LnM)

-

# of lookahead depth

DEPTHs (>=0)

SWAP (0=bin-exch,1=long,2=mix)
swapping threshold

L1 in (O=transposed,l=no-transposed) form
U in (O=transposed,l=no-transposed) form
Equilibration (0=no,1=yes)

memory alignment in double (> 0)

o=
g

w = O O
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HPLinpack benchmark input file
Innovative Computing Laboratory, University of Tennessee

HPL.out output file name(if any)

6 device out(6=stdout,7=stderr,file)

1 # of problems sizes (N)

10000 Ns

1 # of NBs

72 NBs

1 # of process grids (P x Q)

2 Ps

4 Qs

16.0 threshold

1 # of panel fact

1 PFACTSs (O=left, 1=Crout, 2=Right)

1 # of recursive stopping criterium

2 NBMINS (>= 1)

1 # of panels in recursion

2 NDIVs

1 # of recursive panel fact

0 RFACTs (0=left, 1=Crout, 2=Right)

1 # of broadcast

5 BCASTs (0=1rg, 1=1rM, 2=2rg, 3=2rM, 4=Lng,
5=LnM)

1 # of lookahead depth

0 DEPTHs (>=0)

2 SWAP (0=bin-exch,1=long,2=mix)

64 swapping threshold

0 L1 in (O=transposed,l=no-transposed) form
0 U in (O=transposed,l=no-transposed) form
1 Equilibration (O=no,l1=yes)

8 memory alignment in double (> 0)
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