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Abstract

In the field of the bioinformatics, it plays an important role in predicting functional information or stricture
information to search similar sequence in biological DB. Biological sequences have been increased dramatically since
Human Genome Project. At this point, because the searching speed for the similar sequence is highly regarded as the
important factor for predicting function or structure, the SMP(Sysmmetric Multi-Processors) computer or cluster is
being used in order to improve the performance of searching time. As the method to improve the searching time of
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BLAST(Basic Local Alighment Search Tool) being used for the similarity sequence search, We suggest the nBLAST
algorithm performing on the cluster environment in this paper. As the nBLAST uses the MPI(Message Passing
Interface), the parallel library without modifving the existing BLAST source code, to distribute the query to each
node and make it performed in parallel, it is possible to easily make BLAST parallel without complicated procedures
such as the configuration. In addition, with the experiment performing the nBLAST in the 28 nodes of LINUX
cluster, the enhanced performance according to the increase in the number of the nodes has been confirmed.

» Keyword : AVSAEERBdinformetics), MPH{Message Passing Interface), AZZ4M(Sequence Search)
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NCBI BLASTE blastallelghs shte] Adatds §
3] blastn, blastp, blastx, thlastn, thlastx®] A= th
E ol 4R ZEOE shie] QlElF| o] AE o] 8-dte]

e

Y& 4= girh o]z NCBI BLAST =22 (% 13}
Zo] AAsiE= dojEulo] gt He] Ade AAd whe
throlzit
1. BLAST =203
Table. 1 Traditional BLAST programs
Program Datebase Query
Blastn Nuclectide Nuclectide
blastp Protein Protein
Nuclectide
Plastx Protein translated into
protein
Nuclectide
tblastn translated into Protein
protein
Nuclectide Nuclectide
tblastx translated into translated into
protein protein
BLAST 2uglZ&e (0¥ 13 o) 7ML dske
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query word(W=3)

Query: GSVEDTTGSQSLAALLNKCKTPQGQRLVNQWRKOPLMDKNRIEERLNLVEAFVEAFVEDAD

PQG 18
PEG 15
PRG 14
Neighborhood | PKG 14
‘words PNG 13
PDG 13
PHG 13
PMG 13  Neighborhood score threshold
PSG 13 (T=13)

PQG 12
PQA 12
PQN 12
etc...

Query: 325 SLAALLNKCKTPQGQRLVNQWIKQPLMDKNRIEERINLVEA 365
+LA++L+ TP G R++ +W+ P+ D+ ER + A
Subject: 200 TLASVLDCIVTPMGSRMLKRWLHMPVRDTRVLLERQQTIGA 330

02! 1. BLAST ZM ez
Fig. 1 BLAST search algorithm
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Queries Worker nodes

>BLAST Query 0001
TTG. CCG TTGAGYCCGGCTTGAGY CCGGC
GAGYCCGGCTTGAGY CCGGCTTGAGYCCGGCTTG

>BLAST Query 0001
TIGAGYCCGGCTTGAGYCCGGCTTGAGY CCGGC
GAGYCCGGCTTGAGY CCGGCTTGAGYCCGGCTTG

>BLAST Query 0001
TTGAGYCCGGCTTGAGYCCGGCTTGAGY CCGGC
GAGYCCGGCTTGAGY CCGGCTTGAGYCCGGCTTG

Database

>BLAST DB0001
TTGAGYCCGGCTTGAGYCCGGCTTGAGY CCGGCTT
GAGY CCGGCTTGAGYCCGGCTTGAGYCCGGCTTG

>BLAST DB0002
TTGAGYCCGGCTTGAGYCCGGCTTGAGY CCGGCTT
GAGY CCGGCTTGAGYCCGGCTTGAGYCCGGCTTG

>BLAST DB0003
TTGAGYCCGGCTTGAGYCCGGCTTGAGY CCGGCTT
GAGY CCGGCTTGAGYCCGGCTTGAGYCCGGCTTG

a2 2 Aol 2at
Fg. 2 Query segmentation

233 Hlo[E{H0|~ 2ES

ofm
rol
oF
il
ot

BLAST®] dHlolEHe]~ £&2 54 WHie (08 3
3 o] 7t TRAML ZajAHe =T FE Hd Ho)

-]]:‘4
ol
F[F
ot
2}
(o

Eilo] 25 =gdoz fddslo] 42 2 o]z

FoH dolelolzeld avste MEd%e 3 %
ek oleld FaE FAAel WATOZA dolElol
F Z7lel ek ARY HAR 3T 4+ Qe Pl A5k

olz]st dolEuo]A~E & WHS TurboWorxAk] Trubo

BLAST7} 9tk TurboBLASTE H=xEo]dz HELS
T3 dolHMlelx F87 24t daS 43s, od Tur
boHubE S8t ~AE3 iEﬂ“EW% Tt FH~
E $73el A8ste] AMS-E 4 sivHi3l

dlojEHo] ~ 2&e] & D}~ T8 parallelblast 2 Sun
Grid Engine/PVM #7473 B 79 2agE=R AdEo] ¢
ok a3y SGEPVM $4S Hew dohs el gtk
[14].

mpiBLASTE= BLAST 2xdZ z}iﬂh TABEA &
Z2A 2 Aole} AA, dlolH F4leRt $42 715 BLAST
x =z gholr} mplBLAST~ glo|gHo] A7 Bawe] 28

A ARR o ZV*Q A9} mpiBLAST #e)7} zF ALt =
SoA A ﬂr?ﬂi o] FoJZtt. mpiBLASTY] A

A Q4 28 Helehlels A i AAs A
A 2 W, el Ag #3 Wl oA dee) A
= Foldl AHgA Aele] sl Wad dolElol HEA
& 7 AR wER B, 2AE 7 HEd oA A
o A AL A F A7) SE) o A4 A
BE AR AL AQOI5L

Queries Worker nodes

>BLAST Query 0001
TTGAGYCCGGCTTGAGYCCGGCTTGAGYCCGGCTT|

GAGYCCGGCTTGAGY CCGGCTTGAGY CCGGCTTG

>BLAST Query 0001

TTGAGYCCGGCTTGAGYCCGGCTTGAGYCCGGCTT]|
GAGYCCGGCTTGAGY CCGGCTTGAGY CCGGCTTG

>BLAST Query 0001

TTGAGYCCGGCTTGAG YCCGGCTTGAGYCCGGCTT
GAGYCCGGCTTGAGY CCGGCTTGAGY CCGGCTTG
Database

>BLAST DB0001
TIGAGYCCGGCTTGAGYCCGGCTTGAGYCCGGCTT
GAGYCCGGCTTGAGYCCGGCTIGAGY CCGGCTTG

>BLAST DB0002
TTGAGYCCGGCTTGAGYCCGGCTTGAGYCCGGCTT]

GAGYCCGGCTTGAGYCCGGCTTGAGY CCGGCTTG
>BLAST DB0003

TTGAGYCCGGCTTGAGYCCGGCTTGAGYCCGGCTT
GAGYCCGGCTTGAGYCCGGCTTGAGY CCGGCTTG

22 3 HoEH[o|~ 2t
Fig. 3 Database segmentation
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Table. 2 message of nBLAST

HAR| LS HolE ER
Nid LE9| IR A HS Integer
Nepunum =9 CRU He Integer
Nepu =9l CPU Al Integer
Nload LEo 187 2 FE Integer
o] AREl 2= HE
Noad 0:50% OJA Integer
1: 50% 0|2k
=0 gRE T o
Nstat 0 : Zido| EeiElX| U2 Integer
1: Zelo| et
312 AR ME 2

ZelxH %73011/\194 nBLASTS
el A4 wEte] WA He
dol 4440 A B (a

Faslr] 43wk
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MPI Based Cluster
e
Master Node
Split Query
e Execute Job
o Distribute Jobs
S Collect Result

Worker Nodes

Receive Queries
Execute Job
Send Result

J2 4 OAE =9 A L= OF (B
Fig. 4 the architecture of master node and worker nodes
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include MPI Library /f MPI &%=
MPI_Init //MPI SAIRIS MoisiC).

if W = 0 [[AaE =71 ZXisHolet St
if iproc = 0 fOfAE =01 AL
Split query and save j/Zlo| Eats palisliC].
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end while

.
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IH77EK|
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SHER Y= =2

st
=
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Fig. 5 agorithm o master node
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Fig. 6 algorithm of worker node
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02! 7. kgere ER2E ZUEE
Fig. 7 kgene duster state
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