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Gridifying a Genetic Algorithm for NMR Three-dimensional
Protein Structure Determination by Using Ninf-1 and Ninf-G

Isa0 ONO,™t NAOAKI MIZUGUCHI, 2 NAOTOSHI NAKASHIMA,
NORIHIKO ONO,™ HIDEMOTO NAKADA,:t3 SATOSHI MATSUOKA, 1.4
SATOSHI SEKIGUCHI? and SHIN-ICHI TATEfS

In this paper, we parallelize the genetic algorithm (GA) for NMR protein three-dimensional
structure determination, which has been proposed by Ono et al., on a grid that consists of
multiple PC clusters on the WAN and report some results on the performance evaluation of
the proposed system. The proposed system is parallelized with the hierarchical master-worker
paradigm and consists of a master, submasters and workers. The communication between the
master and each PC cluster is realized with Ninf-G, which is a secure GridRPC middleware,
and that in each PC cluster is implemented by using Ninf-1, which is a fast GridRPC mid-
dleware. In the proposed system, we employ the slide transfer technique in order to hide the
latency of communication on the Internet by using Ninf-G. The experimental results on the
grid testbed consisting of 5 sites/1,196 CPUs showed that the proposed system effectively uti-
lized computing resources on the grid testbed when it was applied to a problem of determining
the three-dimensional structure of a 78-residue protein.
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Fig.1 Minimal Generation Gap (MGG) model.
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Fig.2 Grid computation environment assumed in this

paper.
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Fig.3 Roles of master and submasters.
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Fig.6 Architecture of submaster.
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