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Figure 7.6 Prim’'s minimum spanning tree algorithm. The MST is rooted at vertex
b. During each iteration, the minimum cost edge connecting a vertex in Vr to a
vertex in V — V7 is selected and the corresponding vertex is added to Vr (shown
shaded in the distance array d). The d[v] values of the vertices in V — Vr are then
updated.
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Figure 7.6 The partitioning of the distance array d
and the adjacency matrix A among p processors.
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Figure 7.7 An example of the matrix-multiplication-based all-pairs shortest paths

algorithm.
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Figure 7.8 Partitioning a \/p x /p mesh into n submeshes,

each of size \/;—;'/_ﬁ x /p/n. In this example, p = 16 and
n = 4. Each ofthe /p/n x \/p/n = 2 x 2 meshes solves the
single-source shortest paths probiem for a given source vertex.
In this example, each submesh is marked by the source vertex
of its single-source algorithm.
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Figure 7.9 (a) Matrix D(¥) partitioned by block checkerboard- ot "& P ook
ng into \/p x /p subblocks, and (b) the square subblock of

D®) assigned to processor P; ;.
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Figure 7.10 (a) Communication patterns used in the block-
checkerboard partitioning. When computing d,(.f;), information must be
sent to the highlighted processor from two other processors along the
same row and column. (b) The row and column of ,/p processors that
contain the k™ row and column send them along processor columns
and rows.

Copyright (r) 1994 Benjamin/Cummings Publishing Co.

(
— p("7F) T compite velues ’63% n ek
TF = e("/r) + 6(_% [og f> \ For cos’&fﬁ%%;yﬂ% ?/4‘:0(‘)

- o) ("3> Isoel{ ccremc =~ 0 > lo ‘

= 0P oG- ks D/ 7 ) Yuieres = O(F ks )
Tsoeficienc = 6 -3
ffeieney. - (r )

L |
E~= |+ O ((\‘_{’—\03 P)/n) J ety




Drim's w\Sdﬂ\%‘wm U&\:\ﬁ &D\éacmcj \es &< b\‘h% )WQ-OT‘ e(‘E‘\ogq
— bt ¢ \=l 0 (/gD
ComP\ek\iB ﬂ aAJocanc:j_ (e &Q&e& ﬂpﬁoﬁu‘\e\mﬂ —(L('\+\E(>

.A;H&buﬁk ‘{T; Qcp\lc\!& even ws&k &{sl(-}{\@ujfbn &* lN Comm o\r"'\c& (O‘(’
rondor sporae (aﬂm.{fz&

A #OC% o 81((9—\\\&9_ WL}

(@) )

O\\O C/Q
O

(©)

Figure 7.15 Examples of sparse graphs: (a) a linear graph,
in which each vertex has two incident edges; (b) a grid graph, in
which each vertex has four incident vertices; and (c) a random
sparse graph.
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Figure 7.16 A street map (a) can be represented by a graph (b). In
the graph shown in (b), each street intersection is a vertex and each
edge is a street segment. The vertices of (b) are the intersections of (a)
marked by dots.
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Figure 7.18 The wave of activity
in the priority queues.
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Figure 7.19 Mapping the grid graph (a) onto a mesh (b) by using the
block-checkerboard mapping. In this example, n = 16 and /p = 4.
The shaded vertices are mapped onto the shaded processor.
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Figure 7.21 Mapping the grid graph (a) onto a linear array of proces-

sors (b). In this example, n = 16 and p = 4. The shaded vertices are &
mapped onto the shaded processor. f
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Figure 7.22 The number of busy processors as the computational
wave propagates across the grid graph.
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