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Reconfigurable MSIMD/MIMD systems are generic and flaxible partitionable parallel systems that
provide sub-systems for dynamic tasks, each of which need a specific executing (SIMD or MIMD)
mode. During allocation time, some lasks may call the SIMD mode for their synchronization
whereas some tasks may need the MIMD mode to execute independent different instructions.
Therefore, the reconfigurable MSIMOD/MIMD architeclure has become increasingly important in
both parallel and distributed computing and high performance computing. In the past, most
existing processor allocation strategies were introduced for the partitionable multicomputer to
allocate independent tasks in the MIMD mode. In addition, those methods are limited in their
designs for particular interconnaction netwarks such as hypercubes or 2-D meshes. In this study,
we present “a universal model” to perform dynamic resource (CU/PE) allocation decision for the
reconfigurable and partitionable MSIMD/MIMD parallel systems. Our model can be applicable for
all networks in the product network class, including multi-dimensional meshes, hypercubes, n-ary
k-cubes, elc. Moreover, this universal model can be utilized for the reconfigurable MSIMD/MIMD
systems that allow various dynamic tasks executing in the MIMD and SIMD mode in different
parfitions. In such special system, the MIMD task requires only the free sub-system but the SIMD
task needs the free sub-system as well as the corresponding free CU. For MIMD tasks, the new
generalized PE allocation method is introduced, based upon the binary tree, which Improves time
complexity over that of the recent k-Tree-based approach. For the SIMD partition, the generalized
CU al location & tralegy is introduced fo complete the MSIMD/MIMD partitions in efficient time.
Finally, in the system performance evaluation on the MSIMOD/MIMD systems, we presented the
comparalive performance of our new universal binary-free based model to the modified k-Tree-
based approach to cover both MIMD and SIMD tasks. By simulation study, the results showed
that our binary-tree-based approach yielded the comparable system performance to those of the k-
tree-based strategy. In addition, we also compared the system performance of our binary-tree-
based model, when applied on the 2-D mesh-connected systems, to those of other recent 2-D
mesh-based allocation strategies. Our binary-free-based results and modified k-tree-based results
for the pariitionable 2-0 meshes were also comparable to those of the existing 2-D mesh-based
sirategies in efficient time.

Keywords: Universal resource (CU/PE) allocation model, processor (PE) allocation method,
control unit (CU) allocation sirategy, reconfigurable multi-SIMD/MIMD architectures, partitionabile
parallel systems.




