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Parallel Homology Analysis using Workstation Cluster

Satoko Sakata, Sachiko Hyugaji, Umpei Nagashima,
Mitsuhisa Sato*, Satoshi Sekiguchi* and Haruo Hosoya

Ochanomizu University, *Electrotechnical Laboratory

Email:{sakata,sachiko,umpei,hosoya} @is.ocha.ac.jp, {msato,sekiguti} @etl.go.jp

Homology analysis of protein has an important role in biology. In the homology analysis, required
memory size and computing time proportionally increase with the square of the number of amino
acids in protein. Therefore the size of protein for homology analysis is limited by the available main
memory size. Namely, the upper limit is usually less than about 10* on an available scalar computer.

In order to expand the limit of size and to carry out the analysis effectively, we parallelized the
program for homology analysis using a message passing library : TCGMSG, on workstation cluster
where 30 Toshiba AS4040s are connected by Ethernet. By parallelization, the possible size became
several hundred times larger than that by the sequential version of program and linear speed-up has
been observed.
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FUEL7=DP %4 =45y b THELAET =S RF—2a ¥ 5 SR 5 THFIETFL2E T 5, WESRLRBOLERE
mEdBIs 0T, #ET5,

2 HdA4FIyy-7TOT5 s Tk
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BUHTHRIEOZ &2V, COREEZFTRZIDORIMONIOILUTRRT YA FIvy - FOTFIVIE
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Rie—EH A XTI T 5 70y $ ¥ P LEFHLE R T 0y S a0 @ER LR S(P) OMEZ 7 7% F
4ICRT, COEE, F—FHAXX L =M =50,000THh, a=10%& L, BHEINIMBOMENLEIT
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g aems Unear Speedy ol x S(P):50,000
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I, F—FOHF A XDKREL R BICONEFORERIKFIKIBICHMNT 20 TEED 7T £ v 42 & 2HFIEHE A
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BEENTOCZEERLTVE, —FFA XDREOF -y LFEFNF LTI, 2 0 B2 BICEREOMEL Y T
HoTwa, TOREL LT, 70ty S HOBIMCHEVEEREIFHEEEICH L TRIFISHINT 2 720, ¥4
ZXDPNENF = F i3t L TR ZOURETAEBRMNIEO 70 v FOBRBTEN L -0 # 2 b b,

Tty RIS THBEOT A X (LFEFIE) 2R LBOETRENOBH OV T O WEL T
DT, FICERERT, 2T, a=10& L7, FIEELAZLIC IO Ly $RICHEB S THEOY 4 X

Size (LM DEY) P | Elapsed time
2000 1 34.3
4000 2 68.2
6000 3 102.2
8000 4 136.3
10,000 5 170.6
12,000 6 207.3

% 1: MDY 4 X%
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BEBAMMT 225, FERBOEITRBCSD 2HAERMICKE . FhFry S afiduc X 0V IFIZAKIED
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P F#T3REFIIE Steppa,~P + P Lis o —HFINLDT Oy 2 BE DT % — & CEF S ¢ 7O
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CHAL-EER L2 EDTETHL I LIRE,

CTOr S CHFIErE IR ESEES R EP Y TR, CPU PRKICEZEFIATES L & bic, EILET
M) X2k QR HBRDEATY AL, ARERERTRETAI LN TE 5,
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