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MPI/GXP: An Adaptive Message Passing
System for Wide-Area Environments

HiDEO SAITO,* KENJIRO TAURAt and TAKASHI CHIKAYAMA?

We describe MPI/GXP, the wide-area message passing system that we are developing.
MPI/GXP focuses on the fact that the computational environment changes from execution
to execution, and uses latency and traffic measurements made at run-time to determine how
to establish connections and how to map ranks to processes. In an experiment in which we
used 256 processors in 5 clusters, we were able to avoid exceeding the number of sessions
that a router can handle by using RTT measurements made at run-time to establish connec-
tions mainly with nearby processes instead of with all processes. In another experiment, the
performance of the NAS Parallel Benchmarks increased by 60% to 100% when we replaced
a random rank-process mapping with a rank-process mapping that used latency and traffic
measurements made at run-time to make communication overhead small.
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Table 1 Experimental Environment

Cluster A | Xeon 3.0GHz x 3 Linux
Cluster B | Xeon 2.4GHz x 69 Linux
Xeon 2.8GHz x 59
Cluster C | Xeon 2.4GHz x 109 Linux
Cluster D | Athlon 2.2GHz x 1
Opteron 2.2GHz x 10 Linux
Cluster E | Xeon 2.8GHz x 2 Linux
Celeron 1.3GHz x 1
Pentium III 1.1GHz x 1
PowerPC G4 1.5GHz x 1
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