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Abstract

Recently, amount of the data such as sequences is being increased rapidly due to
deploying computational technique and advance of experiment tools in the biological areas.
In bioinformatics, it is very signficant to extract the knowledge from such huge biological
data. Sequence comparisons are most frequently used to predict the function of the genes
or proteins. However, it takes so much time to process the persistently increasing data. In
this paper, we propose hardware-based grid CGRID(Chungbuk National University GRID),
to improve performance and complement existing middleware-only approach and apply it in
the sequence comparison. Hardware-based approach is easy to construct, mantain, and
meanage the grid as not requiring the software installation individually for every node. We
reduce orthologous database construction time from 33 weeks to just a week. Furthermore, CGRID
guarantees that the performance increases proportionally as adding the nodes.
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Croup B 0509 0522 0576

2® 9% PC ek AA Al Ao AadAE Hof

Fi gtk o] A#g Fl] 0 £5 FT/MESE A
A Azl Azte] BFANA 17 o2 AHEE & £ itk

o] AfAs= CGRID “dellx PCE Z7MZTE 450l
Hld|ste] F718e Hojzrh

HPBS Performace

Processing Time (weeks
N
S
S

\’,\0—,\L N

1 5 10 27 40

The Number of PCs

—&— Total Processing Tme

T3 9. PC o} T3 Mz|AlZizie| Az
Fig 8. Corelation between the number of PCs and overall
processing time.

a8 102 PCY F7h Bkl me
CPU o188 W&e Hofgth PCY 47} 371Hdl weh
w9l ZHFEle] CPU ol§8o] S71h1e sT 3A45H
T €gg % 4 ek 1oe] viaE s 40ne]
A=t PCE olddhs A% A% Ao CPUE A3

&
I JEE FAF £ gt

plAE =E9)

Main Computer Sate

Utilization(%)

Coefficient of CPL

Pe o —— 44— — ¢

1 5 10 27 40

The Number Of PCs

—— CPU Utiization

J210. PC £2} ORAE =2| CPU OIZE 72| 24
Fig 10. The comrdlation between the number of PCs and
CPU utilization

2% 109 AE B9 B 57} Z%0 Hel wled
wee] Ral AR 348 264 e o S QAT
g =se) Sl v} 9

S237] gale] F7k B

o golrt,

g di9] slxE7F A4 4 9l
S Aotk olEdt Age-S =
Ze] == (Management Node)E &



Etherboot 7]4te] CGRID +-%3} A

QA 44

B

=
00
o

e
-

sl=ge] suke] 27=9 CGRID
ﬂohﬂ]ﬂ ]/\ ?—%—Q 3 7.]_5_6]_

ﬂO]Ei‘ﬂ o]

I

q
;‘.:
E 1>
nt

mlo

$131et. CGRID ww A 4
Ao = wdjste] SRR, TR,
2 rlad w3 ARt 349
o we7h 3l

e %% viaE wEE

o [0 ox
tle e ofr

Hal

&2 l—r

E d

CGRID ellA 4 %‘
3 1 uE ki =

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

[

(10]

ikl

ek

Ines

%2 “Hyper-BLAST : A Parallelized BLAST on
Cluster System” A Dissertation of the Degree of
Philosophy in ICU, 2003.

AT, “FeaH sk dEPlAE e’ EA e
e A3 fAA gauElE) EEFERNeE =
A A8A A3E, 20039.

8=, “AAZE Linux @300 829 ~AEdS
Ak A dazFe] ¢4 IHFFEGREE =7

A ATE A2E, 2002.1.

S. F. Altschul, et al,
Search  Tool,”  Journal
215:403-410, 1990.

S. F. Alischul and W. Gish, “Local alignment

“Basic Local Alignment

of Molecular Biology,

statistics,” Methods iIn  Fnzvmology, 266460-4%0),
1996.

S. F. Alischul et al, “Gapped BLAST and
PSI-BLAST: A new generation of protein
database  search  programs,” Nucleic  Acids

Research, 25:3389-3402, 1997.
Etzold, T. and Argos, P. SRS: An Indexing

and Retrieval Tool for Flat File Data
Libraries, Computer Applications in the
Biosciences, 9, 49-57, 1993.

I Foster, C. Kesselman, and S. Tuecke, “The
Anatomy of the Grid : Enabling Scalable Virtual
Organizations,”  Intemational ] Supercomputer
Application, 15(3), 2001.

L TFoster, “The Grid A New Infrastructure for
2lst Century Science,” Physics Today, 55(2),
po. 42-47, 2002.

I Foster and C. Kesselman. “Globus: A
Metacomputing ~ Infrastructure  Toolkit”, Intl J,
Supercomputer Applications, 11(2), DD

115-128, 1997.



206

BE AFHERES RIGEQ0005. 12)

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

L Foster and C. Kesselman, eds, The Grid:
Blueprint for a New Computing Infrastructure,
Morgan Kaufmann; 1st edition, Jan. 1999.

Cynthia Gibas, Per Jambeck, Developing
Bioinformatics Computer Skills, O'REILLY, 2002

W. Gish and D. States. “Identification of protein
coding regions by database similarity search,”
Nature Genetics, 3:266-272, 1993.

Higgins D. and Sharp, P “CLUSTAL: A Package
for Performing Multiple Sequence  Alignment
on a Microcomputer,” Gene, 73, 237-244, 198%.

Heath A. James, Scheduling in  Metacomputing
Systems, BSc(Ma&Comp Sc) (Hons). 1999

Minoru  Karehisa, editor.  Post-Genome  Informatics.
Oxford University Press, 1998,

YuLm Ko and Chao-Tung Yang, “Apply Parallel
Bioinformatics ~ Applications on  Linux  PC
Clusters,” Tunghai Science Vol : 125?141
125 July, 2003.

Y. L. Kuo, et al, “Construct a Grid Computing
Environment for Bioinformatics,” In  Proc. of
the  Intemational  Symposium  on  Parallel
Architectures,  Algarithrs and  Net-works(ISPAN'O4),
1087-4089, 2004.

Laskowski, R, MacArthur, M, Moss, D. and
Thomton, J. “PROCHECK: A Program to Check
the Stereochemical Quality of Protein Structures,”
Jounal of Applied Crystallography, 26, 283-291,
1993.

Lavery, R. and Sklenar, H “The Definition of
Generalized Helicoidal Parameters and of Axis
Curvature for Irregular Nucleic Acids,” Journal
of Biomolecular Structure and Dynamics, 6,
63-91,1933.

Soojin Lee, et al, “Exploring protein fold space
by secondary structure prediction using data
distihution nethed o Gid  datform”  Bioinformatics,
Advance Access published on July 29, 2004.

A Mak Bdker and Geoffery C Fox “Metacorputing:
Hamessing  Informal  Supercomput-ers,” In High
Performance  Cluster ~ Computing,  Prentice-Hall,
ISBN 0-13-013784-7, May 1999.

23] Siepel, A, Farmer, A, Tolopko, A., Zhuang,
M, Mendes, P, BeavisW. and Sobral B.
“ISYS: A Decentralized,  Component  based
Approach to the Integration of Heterogeneous
Bioinformatics ~ Resources,”  Bioinformatics,  17(1),
83-%4, 2001.

[24] Roman L Tatusov, et al, “The COG Database
A Tool for Genomic-Scale Analysis of Protein
Function and Evolution”, Nucleic Acids Res.
28, 33-36, 1999.

5] L. Wang, et al, “Biogrid Computing Platform:
Parallel computing  for  protein  alignment
analysis,”  HPC  Asia’02,  Bangalore, India,
2002.

[26]  Yamanishi, Y, Akiyasu C. Yoshizawa, [toh,
M, Katayama, T, Kanehisa, M, “Extraction
of Organism Groups from Whole Genome
Comparisons,”  Genomic  Information 14, 438439,
2003.

[27] Chao-Tung Yang and Chi-Chu Hung, “High-
performance computing on low-cost PCs hased
SMPs clusters,” In Proc. of the 2001 National
Computer ~ Symposium  (NCS  2001),  Taipei,
Taiwan, pp. 149-156, Dec. 2001.

[28] Beowulf Cluster, http,//www.beowulf.org/

[29] DDB], http://www.ddbj.nig.ac.jp/

[30] EtherBoot Project,
http://etherboot.sourceforge.net/

[31] FightAIDSAtHome,
http://www.fightaidsathome.org/

[32] Global Grid Forum, http://www.ggforg

[33] The Globus Project, http://www.globus.org/

[34] JPred, http://www.comphio.dundee.ac.uk/
“www—jpred/new.html

[35] KEGG, http//www.genome.jo/kegg/

[36] KISTI Grid Testbed,
http://gridtest.hpenet ne kr/

[37] LanLinux, http.//www.lanlinux.com

[38] LHC - The Large Hadron Collider Home Page,
http://Thcnew-homepage. weh.cern.ch/

[39] NASA Launchped Portal, http//portalipgnasa.gov

[40] NCBI, http.//wwwnchbinlmnih.gov/



Etherboot 7]4te] CGRID +-%3} A

H
QA

ol e} &

m

VSIPN A/

defd

6 248 FEUEm
ARAFEE At

D05~ EA Faastzely vt
g A

<FplEol> o oRITEME 2
= 7, XML,
dle|Ejsllotel-$-~

= ey

6 118 FEdfslm AR
ST

<FplEol> o oRITEME 2
dlele] glelshe
OLAP Flo| e o] 2



