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Abstract:

Prediction of protein tertiary structure attracts attention in recent years. However, much repeated
calculation is needed for prediction of protein tertiary structure by the simulation. Then, in this
paper, we created the protein tertiary structure prediction system in the Grid environment using
NetSolve which is one of the GridRPC systems. we used PSA/GAc as the optimization technique.
In the current model, since server has only the protein tertiary structure predition library, versatility
was low. Then, in this paper, we proposed the model that divided into Server which performs SA,
and Server which performs evaluation. It became the high versatile system applicable to various

problems by this.

1 0000

ggoboobuoobboobboobobooobooa
ooo0oOooooOoOoOooooOoOodooooooon
goooOoOoOooooOoOooooooooogooog
ggoboobbooobodbboobuoooooon
ggobooboouoboobooubobboobo
gooooO0oO0ooOoOoooooOoOoobooooOoon
oooooO0OooooOooooOoOooooOoooon
00 Grid0000000 10000 NetSolve!D OO
ooGrid00O00OD00O00ODO0OO00OODOOOODOOO
ooo0OO0oO0oooooooooooooooooon
00000 10000 PSA/GAcO Parallel Simulated
Annealing using Genetic Crossoverd 0 0 00O

PSA/GAcO0000O0O0OO SAODOOOOOOOO
ggoboobooobbuoobuoobboobooon
gdoddoo 2b0dooooooob oo
O000O0ORPCOOODOOO GridOO PSA/GAc O
OO00000O0SAOOOO ServerOO0OOD0OOOOO
Cient 00D0O00OD0OO0ODOOOODODOOOOODOO
00 Server 00000 SAODDOOOOODOOODOOO
sA000000000O0ooooooooOoOoOooo
gooogobbooooooobbobod

2 Grid - NetSolve System-
2.1 GridOO

GridOOOOO0OO0OOOOOOOOOOOOOO
gboooooooooobooobooooooooon
ggobooboouoboboobuoobboobooon
00000000000 RPC(Remote Procedure Call)
gbobooood

ITennessee 0 00O Innovative Computing Laboratory 0 Jack
Dongarra 0000000000 Grid RPC System

2.2 NetSolve System

O00000GridO00O PSA/GAcOOOOOOODO
Gridd00 RPCOOODOOOO GridOOOOOOO
10000 NetSolve 0 00O 0OOFig. 10 NetSolve 0 O
gooooo

NetSolve Agent

u NetSolve Server
B
© '
<

(3)T—4AfE T |

- (HmEERBiE
NetSolve Client

(1)1 T35 URITER
(2)Server#iR

Fig. 1 NetSolve System
NetSolve U0 O DOOOOO 3000000000

e ServertUOOODOOOOCODO
e ClientU00ooooonono
e AgentO Server 0 Client 00O 0O0ODO

000 Server J Agent 000000 Client 0 Agent
000000000000 D0000O0AgentO Client O
0000000000000 00 Server O Client 00O
OO000Clientd Agent 0000000 Server 000
O00000Server 0O00O0DO0O Client 000000
OO0OClientd Server D000 O0O0O0O0O0ODOOODO
gooooobboooooon

3 PSA/GAc

PSA/GAcO0000O00OCOOOSAOOOOOOO
gooboooooobooooobooooooooobobooo
gobooooooboooooboooboboooobobooo
Oo00oO0O0sSAdOOOOOOOOOoO200000
ooobooobooooooobobooobooooooon



gboooobbooobooobooooooooobooon
ugbobo4000000000 200000000000
00000000000 SAM0O0oooDooDoooon
gboboooogooo

PSA/GAcO0 SAOOOOOOOOOOOOOOO
gboooobooobobooobooooooboo
gbooooooobooboobooooobooogo

4 0DO0OOOOO

PSA/GAcO SAODO0ODO NetSolve D APIOO OO
Server 100000000 Fig. 20000

NetSolve Agent NetSolve Server

BR (4)SA
2/ Met-enkephalin
(2)Serveri#iR
B (a)sA
Ly Met-enkephalin
-
154735
ETER
— = (4)SA
F )7T—5#E_ |, ' Met-enkephalin
L /;}
= (5)nEHERZE
NetSolve Client Q (4)SA
C-peptide
(6)Crossover
Cos®) (4)5A
o Cemw Frovemne

Fig.2 O00O0ODO

goboobobooboobod
1. Client 0 Agent 00 SAODOOOOODOOOOO

gogboobobooboobooo
2. Agent OO0SAODODOOODODODOOOODODOOOO

0000000 Serverd Client 00O O0O0O0O
3. Client 0 Agent 0000000 Server 0O OO0

0SA00O000O0O0O0O0O000d
4. ServerO Client 00 OO0OOOO0OOODOSAD

god
5. Server0 SAOODOOOOOODOOO(DDOODO

O000000)0 Client 0000
6. Client O Server 00000000 OCOO0OODOO

gb20000000000000D00000
r. 10600000000 00O0ODOOOO

gobooooooooboooooboboooboooo
0000000 sSAOO0O0ODOOOOODOOOOOOn
gboooooooooobooon

5 0Oouddg

goboooobooooboooooboboooboono
O000OFig. 30000 SAOD0O0ODOODOOOOOO
gboooooao

00000000 Server(Optimization Serverd O-
Server) 10000000 Server(Evaluation Serverd E-
Server)) 0000000000 0DOOO0ODOOOOOO

1. Client 0 Agent 0 SAODOOOOOOOOOOO

ggo
2. Agent 0 SAODODODOODOOODO O-Server O Client

gooooo

NetSolve Server

NetSolve Agent

(4)SA ProteinG
BH
'\ @
Met-
(2)Serveri#iR (4)SA Na enkephalin
[OEGES:
Ly
(1)54751 6)EF{ &
;1?5;2 \ =1 ()FFMEE Lo
(4)SA C-peptide
— e A
B — oL (]
NetSolve Client |
Optimization Evaluation
(8)Crossover Server Server
X Con®)
(@e09)

Fig. 3 OODOOO
3. Client 0 Agent 0000000 O-Server 0000
OO0SADDOOO0OOODOOOOOOOOOO0oOO

good
4. O-Server 00O SAOOOOODOCOOO
(a) O-Server 000000 Cliet 0000000

goboobooboboobboooboobn

goboboooooo
(b) Agent 00 O0ODDODOODODOOODOOOODO

O E-Server 0 O-Server OO0 OO0
(¢) O-Server 0 E-Server 00O0DDO (DDO)DO

goooo
(d) E-Server 0 O-Server 0000000000

00000ooooooooog O-Serverd

ooo
5. O-Server 0 SAOOOOOOOOOODO40 (a)d

(d)0o0oooooo
6. O-Server0 SAODOOODOODOOOOOO (OO

O000000)0 Client0DOOO
7. Client O O-Server 00 OO OO0OOOOOOODO

gboboz20000000000000000
. 10700000 ObDObOboOoboOoon

O0000 SAOOO Servee D000 OO Server O
d00ooDOoooooooboOoDoooo sAoooo
00000 Server DOODOOOO0O0OCHent0O0SAOO
0000000000 SecverDOODOOOO SAOO
oooooooooo

6 OOOd

oo0oo0ooooooDoooooooooooao
Joo00o0o0oO0ooU0oO0ooo0oooooooooon
NetSolve 00 OO PSA/GAcO00OOCOOOOOOO
0000000oo0oDoooooooogn Server
0000000000 o00DoDooooDooOooOoSsAO
OO0 Server 000000 Server 000 OO0O0OOO0O
oodooooDooooooooooooooog
oood
HNERERE
1) NetSolve http://icl.cs.utk.edu/netsolve/

2) 00000 Grid000O00O0ODDOODODODODODODO. O0D0OD0ODOD
goooooooo, 2002.



