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Protein Tertiary Structure Prediction by Parallel Simulated Annealing using Genetic Crossover

with NetSolve System
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Abstract: In this study, a protein tertiary structure prediction system by energy minimization in
the Grid environment is proposed. The system uses NetSolve which is one of the GridRPC systems
as a tool which can be used in the Grid environment, and it was applied to Parallel Simulated
Annealing using Genetic Crossover (PSA/GAc) which is one of the optimization algorithms. On
the other hand, in NetSolve, an overhead time occurs in case RPC is performed. When many
RPC is performed in parallel, the parallel efficiency of the model synchronizing frequently declines.
Therefore, in this study, the asynchronous model which can perform efficient search in shorter
total execution time is mounted. Moreover, the asynchronous model and the synchronous model
are applied to the energy minimization of Met-enkephalin, and the total execution time and the
searching ability of two models are compared. The searching ability of two models was revealed
almost more nearly equal from the experiment result, and it became clear that the asynchronous
model can obtain faster speed than the synchronous model.
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Table 1 Parameters of PSA/GAc

Parameter Value
Initial Temperature 2.0 (1000K)
Population size 2,4,8,16
Crossover Interval 100
Cooling Rate 0.998
Range Size 180° —J 180 x 0.3(F
Trials 20
Table 2 Spec of Cluster
Number of node 18
Processor Pentium 0 800MHz

Memory per processor | 256 MB
(O8] Debian GNU/Linux3.0
100Mbps Ethernet

Communication Layer

Table 3 Spec of Machine

# Proc Processor Memory
UTK(Server) 16 | Pentium O 550MHz 512MB
IS (Server) 3 | Pentium4 2400MHz 512MB
IS (Agent) 1 | Pentium O 1100MHz | 256MB
IS (Client) 1 | Pentium4 2400MHz 512MB

# Proc 0 Number of Processor
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Table 4 Communication Throughput

Message size | Doshisha — UTK | UTK — Doshisha
1KB 1.97Mbps 2.13Mbps

16KB 1.80Mbps 2.13Mbps
256KB 1.83Mbps 2.18Mbps
1204KB 1.84Mbps 2.11Mbps

Table 5 Number of Times that Optimum is Found in

20 Trials
Population size 02|04 08| 016
Blocking (Cluster) 0 4 9
Nonblocking (Cluster) 0 3 11
Blocking (Internet) 0 3 10
Nonblocking (Internet) 1 6 11 7
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