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Implementation of Integrated Analysis System for Bioinformatics Analysis

Bong-Oh Koo'’ and Yong-Won Shin®
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The core factor of the study is integrated environment based PC-Cluster system and high speed access rate up to 155
Mbps, continuous collection system for bioinformatics information at home and abroad. The results of the study are

establishment and stabilization of information and communication infrastructure, establishment and stabilization of high
performance computer network up to 155 Mbps, development of PC-Cluster system with 32 nodes, a parallelized BLAST
on Cluster system, which can provides scalable speedup in terms of response time, and development of collection and

search system for bioinformatics information.
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Table 1. Parallelization phase of BLAST

Medium grained Coarse grained

Fine grained
Subject (s) 1 sequence
Target (s) 1 sequence
Parallelism Multiple alignments on single

sequence pair

1 sequence
M sequence (in database)

Partitioned database Multiple targets Replicated database Partition input
examined at once sets

N sequence
M sequence (in database)

Table 2. Configuration of hardware and Operating System of ge-
nome sequence analysis system

H3 #9  Operating System H/W Detail
2-way P-III 1.2 GHz CPU

Server Node \R,Z?SI;I;; 2.34(1?;1)11&:1 1 GB memory

o Intel Ethernet Pro100
calculation  RedHat 7.3 (Kernel P-IV 2GHz

Node  Version2.4,18) | OB memory

o Intel Ethernet Pro100
SUN-Fire
storage Server Workstation SunOS 5.8 sundu
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2. mpiBLAST
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Fig. 1. Inquiry execution process of sequence analysis cluster system.

(http://www.biohealthinfo.org)®] 544 TRy 22 E3& 7+
Xk

() ¥& T3l AL A FE A8t o]& #Y A=)
off Meshs {1 Auel CPU R VIEQA ¥-317} Hrh

) AR "ol E dlolEjHlo] 2ol A HAlsk= AL
iz CPU ¥-8}7} stk

(3) t-E&F wojEHo| A5 7} ANt ol AlFEE =
EZ7] Al cpy, Hlxe, LﬂE"H Fap7} =

@ ¥ Mviek HE) Mus BE AR ool sl 17

olde] TCP A& AAs7] wio] #dHd de 737t
o 53] BE ARSA Ao diE @ Alssl 170 o))
TCP AVALE AAdstaL, 3204¢] ARt =9} 2l Bl 9]
gk 17 o)) TCP AWM S A3 ] AB9] vES]
A Fsi7h 7P

) iEE]X] A e g Al~FE NFS (Network File
System)2 F-3}7] wWiEol] BE AL =9l ) MY, #E
A, FTP A& AlE E718k7F Fasict

Aol EAg BAEES adst] S8 glns Age] &
A R AR HAYsE FHsta, BE A Bl Tep AY
A& AR OpenPBSE wil A8l UDPE AHESH= PBSpro
£ AR5, QB Bl (Internet daemon)e] A& %3}
a3tk ) Ao} we] Azt A Hi iy vEa
H3h= TCP 929 5% 271 (Active close)Z <13 AR
o] 7t o= +3F TCP AV Ti57} Fxow Z7t
3 AL N2 AGH Aol Brlssigs F RE &
oet = Qltk. o]& 23] A3 TCPS] TIME WAIT |7t
& OFAL Ao ARRA Aot FIHE g oivlE]
TCP9] 223 W21 (Backlog) &ETE SAFUCE 98
gk NFSe] &2he Qe 2E A == g AW =S 4]
7+ 571315 9% NTP (Network Time Protocol)E 42 X312,

[

H‘

fue

§] S NTP A2 2435140 weld, B My 2 )
A EEE FUHeR § AHg FAls ARy AlZke A
gk g} wpxjeto @ 7} An]e] Yl glE 4
WAt AL} Aoyt B4 Al7he] Turdo g S0]Q

SEE A s ATHE R dend gk

o
%0,
* 1o
ol

REE A/ S L)
L oo
t Y
Ry
o (E
z &=
ok f\f rl,m
sV
ey
> =2
EEY
&
O.
m
o fng
R
T 1
>
i I
O
o}y o
we e,
B

32
bt
d
o
N
do
e
©
0
B
)
1o
o)
i
&
-
2
a
re
)
e

5718 98§ Auel NTP AW & A3},
& AIRE B718t AHE timenurinets A& S Ch whEkA,
%J:] }.-]u}‘— };G © 2 time.nuri.net Htﬂg}_ EA]O].rq X—?i]—b‘]-

AAE AR 1 8] AR == g 2EEH] AW 5 9
A ] NTP Aol Baleh Al7he F7istgoes Fela
EE TAeHs BE FHAFEEC] 57igd Ales 58 5
AEE FGITh

(2) Yk o2 Hi¥E= 2is2s Ade] TCP_TIMEWAIT_
LEN §k2 7|8 d73e] 60%% Ho] JAT o= WAN (Wide
Area Network) 3738 1138 o590 gholth. E8]24E A
28513} Zho] QbHF LAN 2734 RIMg TCP 14 A% 2
BAZ W Esk= 79 TCP_TIMEWAIT LENS] #<& ©&3}
01 /‘]/\Eﬂ H o‘r—_T %Eﬁi} %L T Mq'- a}a}-/ﬂ, TCP_TME-
WAIT_LENS] 72 1522 9&el7 A9 Ja3de 44
3o} AAslE A1dg AMES Al2E AsS A E
T AAT

@) GRSl AGAEAA Au2E AT Az 35

-525-



AR 877 @A Bele gl dinjsiof g ule}
;\1 om}x—]o] ﬂ?* BH {}4 7(:)]_% 10242 qugoi 9=
TCP M2 e T7/A SET HEI 7 I5 (Ba-
cklog queue entry)S- EHE35l= Zo] Wasit) o|E 93] U=
I 3 81923 WAL

@ ¢ Auje} #e] AHe] 49 CPU F-alrthe &5 A
|21 A5 HstaL Ade FHisly] S8 vEY A Fat
7F Al2=E19) Ad%-g Fe-dvh § Mu et e A Y
Yl Au HAS 245t o9 AREE A 7bed ARgAt
Hog S7H7I7] flal Aol Mu)a aRlRe] Jes 7
Aoz dAsta, @9 ARV A 7Hed TCP 942 &

Table 3. Sizes and kinds of database

£
£ 3000

G 2500

& 2000

2] J5E 257014 60702 57}*174 0111 o AR A
2] 7Fsd TCP 94 Fke] i =

Eol& A5 dEU M¥E u];m o
A 2022 24 018 B T HE Y 249

HEAD P31 Hash Y 5 g

keL
>
~
rir
>
o
i
<
B

4. BRAE ALY T80 8
77}

or

1) 487t 24
Fe|2g Ao 719keE {HAF M A AlaEle] 4
TE GUrs) il el AFE SeE] A" AelA
(Table 3)¥} 22 AEHBRIT dloEHo] =5 /\l%’é‘}%it‘r. H]
aA 2R 230 Ecoli Ho)EjH|o) A9} ﬂi%
Ho) 2ol e 9226C |7] MLEH} 1461C &
slo] Ao A A AIZFS FAEL *é% A4 Aol

5000
4500
4000
o 3500

e \
o

1500

——
—

Number of Query
——nt/NFS -s— nt/local

Fig. 2. Genome sequence analysis at single node.
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Fig. 3. Genome sequence analysis at cluster system.
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Fig. 4. Genome sequence analysis using mpiBLAST
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