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Figure 8.1 Multiplication of an n x n matrix with an n x 1 vector using rowwise block 1-D parti-
tioning. For the one-row-per-process case, p = n.
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Figure 8.2 Matrix-vector multiplication with block 2-D partitioning. For the one-element-per-

(c) All-to-one reduction of partial results
process case, p = n? if the matrix size is n x n.



Az Az Azp Azs B;, B;, B;, B33
(a) Initial alignment of A (b) Initial alignment of B
4 4 4 4 4 4 4 4
=1 Ago= ] Agr | Aga | Ags | =1 Aoy Ay =10 Agaz=]v Agp ™
B B B B B B B B
0,0 Lo | B2 | Bs3 410 2t |, B2 | Bos
AT ALTTAGTTA T AL A ST AT AT
Bio B, 4322 Bos 4320 Bs, 4302 Bis
= AT Ags =T Agp =t A =1 Ay Ao =10 Ag =1 Agp
Byo Bs, By, Bis 4B%0 By, B, 4323
= Ass= Az~ Az~ Az~ = Az~ Az~ Azy = Asz=T
‘B ‘B ‘B ‘B ‘B ‘B ‘B ‘B
; 3,0 ; 0,1 ; 12|, D23 ; 0,0 ; 1.1 ; 22 |, P33
(c) A and B after initial alignment (d) Submatrix locations after first shift
4 4 4 4
10 Aga T Ags =] A =] Ag Aoz | Aoo | Aor | Aoz
B B B ‘B Bso By, B, Bys
L0220 | Baa | Boa | Bis
AT AT AL T AL Ao | A | Az | As
4330 By, B 4323 Boo | Bii By» | Bsjs
S Ao =T Ag T Agn =T Ay Ay Ayy Ays Ayp
4300 B 4322 4333 Bio | Bai Bs, | Bogs
= Ay = Az, = Ajy= Azp=1- Ajz, Ajs Aszp Aj,
‘B ‘B ‘B ‘B, B B B B
; 1,0 ; 2.1 32 ; 0,3 2,0 3.1 0.2 13

(e) Submatrix locations after second shift (f) Submatrix locations after third shift
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Figure 8.6 Gaussian elimination steps during the iteration corresponding to k = 3 for an 8 x 8
matrix partitioned rowwise among eight processes.
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Figure 8.7 Pipelined Gaussian elimination on a5 x 5 matrix partitioned with one row per process.
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Figure 8.8 The communication in the Gaussian elimination iteration corresponding to k = 3 for an
8 x 8 matrix distributed among four processes using block 1-D partitioning.
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Figure 8.9 Computation load on different processes in block and cyclic 1-D partitioning of an 8 x

8 matrix on four processes during the Gaussian elimination iteration corresponding to k = 3.
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Figure 8.10 Various steps in the Gaussian elimination iteration corresponding to k = 3 for an 8 x
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(d) Afij] = Alijl-AliLk] x Alk,j]
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Figure 8.11 Pipelined Gaussian elimination for a5 x 5 matrix with 25 processes.
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Figure 8.12 The communication steps in the Gaussian elimination iteration corresponding to k =
3foran 8 x 8 matrix on 16 processes of a two-dimensional mesh.
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Figure 8.13 Computational load on different processes in block and cyclic 2-D mappings of an 8
x 8 matrix onto 16 processes during the Gaussian elimination iteration corresponding to k = 3.



