


MP2: Speed-Ups of SIMD Simplex
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Figure 10: The attained speed-ups versus number of

columns in tableau X, with 256, 512, 1024, 2048, 3072, and
4096 rows, on MP2

4 Conclusions

In this paper we presented an efficient parallel simplex al-
gorithm based on the Steepest-Edge tableau method. The
algorithm balances the load of the compute intensive part
of pivots by splitting the tableau matrix into a rectangu-
lar grid of submatrices and assigning them to the individ-
ual PEs. In contrast to simplex parallelizations reported so
far, we pay special attention to the pivot selection, utilizing
the Steepest-Edge method. From our computational expe-
rience this method guides simplex to optimal solution in
much fewer pivot steps compared to other methods, includ-
ing Dantzig’srule. The Steepest-Edge method requires many
global reduction operations at each step but it can be imple-
mented very efficiently on SIMD machines with pipelined,
mesh interconnection network, e.g., the PasPar’s MP-1 and
MP-2 models.

The success of the proposed massively parallel Simplex
algorithm is attributed to the following facts: (i) the par-
tial data replication eliminates unnecessary communication
overhead by breaking data dependencies among PEs, (1:) the
scalable nature of the steepest-edge pivot selection algorithm
allows all PEs to search for a new candidate pivot column in
parallel, (¢7) “global” functions, such as minima, maxima,
etc., on distributed data, can be computed very efficiently
in time ©(log,(nr X n¢)) on the pipelined, mesh connected
MP-1 and MP-2 models, (iv) the compute-intensive pivot
computation portion of the algorithm utilizes all the avail-
able processing elements simultaneously, and (v) the selec-
tive broadcasts before each pivot iteration utilize naturally
the geometry of the torus mesh inter-PE communications
network yielding very high communication bandwidth.
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