Processor 1 Processor 2 Processor 3

Processor 0

Processor 1 Processor 2 Processor 3

Processor 0

Processor 1 Processor 2 Processor 3

Processor 0

Processor 0

1 2 3 4 5 6 7 8 9 10 11 12 13

1 5 9 13 2 6 10 3 7 11 4 8 12

1 2 9 10 3 4 11 12 5 6 13 7 8

1 2 3 13 4 5 6 7 8 9 10 11 12

Processor 1

Processor 0 Processor 2 Processor 3

Processor 1 Processor 2 Processor 3

Nb=17

Nb=1

Nb=2

Nb=3

Virtual Processor Grid P x Q = 1 x 4

Fig. 1: Block Distributions of Different Block Size over 1 x 4 Grid

ParaMoM CEM Application

Setup Fill Factor/Solve Far-Field

ScaLAPACK LU Package

PB-BLAS

BLAS

Linear Algebra Library

BLACS

Parallel Hardware

Message-Passing System (eg. PVM, NX/2,EUI,..)

Portable Program Interface

Fig. 2: The program structure and interface of the parallel ParaMoM code showing the 5 main computational components, implemented on top of the BLACS and ScaLAPACK

(l) (j) (j+1)

(k)

(i) (i+1)

Z-matrix elements related to a patch pair’s calculation source patch

field patch i i+1 k j j+1 l isource

ifield interaction between a patch pair

Fig. 3(b): Typical Patch-Patch Interaction and Resulting Z-matrix Postions