
6 Conclusions

In this paper, we have assumed a technological scenario

in which the time to send a message is proportional

to the distance between source and destination of the

message itself. In other words, set-up time is negligible

with respect to transmission time. In this scenario, we

have shown that the potential speed up of a machine

with n processors with respect to one with p processors

is O((n/p)A(n, p, m)) when both machines have total

memory rnn. Of course, this potential can be realized

only if n-fold parallelism with full locality is achievable

for the application at hand. This is indeed the case for

a wide class of important applications. The presence

of the locality term A indicates that the advantages

of parallelism under bounded-speed transmission can

be greater than those achievable under instantaneous

transmission, which are limited to n/p.

Therefore, our analysis indicates that an efficient

architect ure ought to exhibit a degree of parallelism

proportional to the total memory size. This can be

achieved by making p = n, in the type of machines

considered in this paper. An intermediate alternative

consists in the deployment of p < n processors whose

memory is enhanced with pipelining capabilities that

would permit issuing a memory request before all the

previous ones have been satisfied. For such a machine, it

is not difficult to devise simulation schemes that incur

no locality slowdown. On the other hand, the hard-

ware necessary to make the memory pipelinable would

be proportional to n, making the cost of such machine

closer to the one with n fully-fledged processors.

An obvious question left open by this paper is whether

the locality slowdown would be present in three dimen-

sional machines. A natural conjecture is that Theo-

rem 1 could be extended to d = 3 by the techniques

developed in this paper, the critical step being the de-

velopment of a suitable topological separator for four-

dimensional domains.

Another direction for further exploration is the sim-

ulation between machines with different values of the

parameter m. In fact, if an algorithm for n processors

actually requires m’ memory cells per processor, with

m’ < m (recall that m is the number of cells per unit

space), more locality will result in implementations with

p processors.
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Figure 1. Partition of domain V into full or truncated in-

stances of diamonds used by the topological-separator tech-

nique for d = 1.
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Figure 2. Zig-zag band of diamonds forming the subdomain

as~gued to & individual processor for d = 1
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Figure 3. Recursive decomposition of octahedron (a) and Figure 4. Partition of domain V into full or truncated
tetrahedron (b) domains. instances of octahedra/tetrahedra used by the topological-

separator technique for d = 2.
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