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Figure 2.1 Example of a two-way superscalar execution of instructions.



(a) Column major data access
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Figure 2.2 Multiplying a matrix with a vector: (a) multiplying column-by-column, keeping a running
sum; (b) computing each element of the result as a dot product of a row of the matrix with the vector.
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Figure 2.6 Classification of interconnection networks: (a) a static network; and (b) a dynamic
network.
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Figure 2.11 Two switching configurations of the 2 × 2 switch: (a) Pass-through; (b) Cross-over.
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Figure 2.12 A complete omega network connecting eight inputs and eight outputs.
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Figure 2.13 An example of blocking in omega network: one of the messages (010 to 111 or 110
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(a) (b)

Figure 2.14 (a) A completely-connected network of eight nodes; (b) a star connected network of
nine nodes.



(a) (b)

Figure 2.15 Linear arrays: (a) with no wraparound links; (b) with wraparound link.



(c)(b)(a)

Figure 2.16 Two and three dimensional meshes: (a) 2-D mesh with no wraparound; (b) 2-D mesh
with wraparound link (2-D torus); and (c) a 3-D mesh with no wraparound.
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Figure 2.18 Complete binary tree networks: (a) a static tree network; and (b) a dynamic tree
network.



Figure 2.19 A fat tree network of 16 processing nodes.
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Figure 2.20 Bisection width of a dynamic network is computed by examining various equi-
partitions of the processing nodes and selecting the minimum number of edges crossing the par-
tition. In this case, each partition yields an edge cut of four. Therefore, the bisection width of this
graph is four.
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Figure 2.26 Passing a message from node P0 to P3 (a) through a store-and-forward communica-
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(a) Mapping a linear array into a

linear array (congestion 5)
(b) Inverting the mapping − mapping a 2D mesh into a

2D mesh (congestion 1).

Figure 2.32 (a) Embedding a 16 node linear array into a 2-D mesh; and (b) the inverse of the
mapping. Solid lines correspond to links in the linear array and normal lines to links in the mesh.
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Figure 2.33 Embedding a hypercube into a 2-D mesh.
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Figure 2.34 The hierarchical architecture of Blue Gene.
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Figure 2.41 The construction of a 4 × 4 mesh of trees: (a) a 4 × 4 grid, (b) complete binary
trees imposed over individual rows, (c) complete binary trees imposed over each column, and (d)
the complete 4 × 4 mesh of trees.



Figure 2.42 A 4 × 4 pyramidal mesh.


