Vol. 37 No. 7 THHL P 2 5 L ak July 1996

REQAS-BRTOJSLERWET—-UXAF— 329524,
TMC CM-5, Intel Paragon D1M4KEZH

oW B F R B OE RN O S af
Mo ® @t M x i okt

FEQAY BT & 37— SRFIMOBUMOHK £ 175 b T, “hETEID, EWMEDOFETT
3/ BOBERFIOBEMOHEETIDIAV SN TEL, FE0Y~RIFO DO RIS
ACEERIL, 7 I/ BOEEOB N D2 RICHFILTHINT 20T, SORETY — L2 RI-
1994+ 3v2 - 7025 12 7% (Dynamic Programming method: DP) % % 1) > 7= &
27 x=7 70, MEERHOCTEINLL, ZOBEILLITo7. SHIIKTOV I L% T — 2 257 —
ar 77 2% Toshiba AS4040 (SUN4 ipc, 28 &) & TMC CM-5 # & ¥ Intel Paragon % >
TETL, TNODOLTOMEXEMLL. SAS5OEHIL R 7 LOFBERITFH12HY), ~oSu
TILBITBETL ORMEBRT 720 DP OBFUL T 1 75 L OETIHMTHEF L % E-
oo MRETFMEFALS TSNS ETEMIEMN L EHCL L, SAEOREIH 5 A—
DRI LEMEZIZERORB AL AL, T— VA F—2 325252 ¥, CM5, Paragon O %
YOI BITARKL ) ERROHMBERENEFN, 0.1%, 5%, 2% L b7, F7-. FREFAD
AMBET, 1655 20 B TIUZBBOMERE LA 572, Paragon, CM5, 7—27 25— 3
y7axymﬁﬁmum%®%{1¢7uty%ﬁu;%f,umlzmwuﬁﬁyozuu4mu

o,

Performance Evaluation on a Workstation Cluster, TMC CM-5
and Intel Paragon Using a Parallel Homology Analysis Program

SATOKO SAKATA,t* UMPEI NAGASHIMA,t MITSUHISA SATO,tt
SATOSHI SEKIGUTI't and HARUO HosovAt

Homology analysis of protein has an important role in biology. In the homology analy-
sis, required memory size and computing time increase proportionally with the square of the
number of amino acids in protein. In order to expand the limit of size and to carry out the
analysis effectively, we parallelized the program for homology analysis adopting the wavefront
method with tiling. The performance of a workstation cluster, CM5 and Paragon was com-
pared by using our program. For performance evaluation of these machines, we have made
a performance model of our parallel homology analysis computation. Upon the model, we
can understand the characteristics of these machines with respect to our program. Execution
time estimated by the execution model is in good agreement with the observation. The aver-
aged error of the estimation to the observation on a workstation cluster, CM5, and Paragon
are 0.1%, 5%, and 2%, respectively. Almost linear speed-up has been observed from 1PU to
20PUs on them. The ratio of the performance of Paragon, CM5 and a workstation cluster is
1:0.38:0.22. This ratio is constant to the variety of the size of problem and the number of
processors.
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Fig.1 Homology score matrix F and path graph.
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Fig.4 Diagram of execution of the tiled wave front
method; where P = 4, the meanings of the char-
acters such as ¥, © and % | are as follows:
%: S., R.: communication startup latency
at the sender and receiver, S. = R. is assumed.
©: Si, R;: the time for transmitting data
at the sender and receiver, assumed Sy = Ry.
%: Tyi1.: operation time/tile.
| : communication (sender — receiver).
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Tablel Communication startup latency, T. on
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System T. (ref.) T. (obs.)
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TMC CM-5 | 13*,1267,88F+ 82
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SUN4WS 3.2** 17
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Table3 Computation time per element 7., buffer copy
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