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£ 1:The SOM Clustering Algorithm

Stepl: Select the winning output unit

Je v ] minfr |

where the index ¢ refer to the winning unit.
Step2: Let NB, denote a set of index

corresponding to a neighborhood

. =mx—w) i NB,
around winner c. il i) ‘

B,

aw, =l (= w, ),

L200) = C.‘il‘twj .

-

FAsN
H 4 ppand pe are the positions of the output
unit 1 and ¢, respectively, and o reflects the
learning rate. Instead of defining the
neighborhood of a winning unit, we
can use neighborhood function ) 1)

around the a winner unit c.
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CPU Intel Pentium 4 3.2Ghz

RAM 512MB DDR-400

HDD Hitachi 80GB UATA-100

0S Debian Linux 3.1, with kernel v2.6
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Comparison for Single PC and Cluster

=y h 8k 10k 12k 14k 16k
8 CPUs 4107 4927 5.66 7573 8.549
2 CPUs 2.998 3833 12955 21877  30.324

18k 20k 22k 24k 26k
8 CPUs 9402 10127 11104 12272 13015
2CPUs 40494 52381 66036 79566  91.936
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B e g A R B LK HE AR RAS
st s 0 B Bt § oo 1 g kit
7 4 3 dr fh e %73 38 (Sharp & Mosurski - 1986 ;
Mathe & Rouze > 1999) -

~F %

AP gt 3 2 & . GONOME

ALTAS DATABASE ( %= = http://
www.chs.Dtu.dk/services/GenomeAtlag) B~ 1 i
DNA kg {7 ¥ RiEFAAT »F A2 JFALEH
48 DNA &7 Flena 242 R > @ fglfba‘—.'a/f@w
ﬁz); 77 DNA B7lenigit o AL B4E ) - 7]
ES DNA H5 204 ApAres ,4,@_& Ay g
Bt 7 gk (32 =@ %m0
FoERALA j”mk) » j%kbﬁ'*ﬁ’s¢m@’?‘?
o Bt Ry S BB AN g AR iE
%1 LEU~ SER-~ ARGi:E;vfgéi_ Flhiez iy AR
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18 #73} & codon usage °

43, AP BATR ATH KR

No. Organism Label Accession  Bases(bps) Taxo. ID
No.

1 Escherichiacoli A AEO014075 5231428 199310
CFTO073

2 Escherichiacoli B U00096 4639675 83333
K12

3 Pyrococcus abyssi C AL096836 1765118 272844
GE5

4 Pyrococcusfuriosus D AE009950 1908256 186497
DSM 3638

5 Bacillus cereus E AEO017194 5224283 222523
ATCC 10987

6 Bacillus cereus F CP000001 5300915 288681
E33L

3.32 £33 MPI 2% % 25
sl MPLa R B9 3 5 T AR

B i MPI ¢ “fs’"b R E ?sz\ e s A
FALA AR Y MPl AE R Y ¢ A SRAER
RERPRIAET DT od TRIAPFT UFRIA
3 MPl &3¢ R E & T Nt ik E 25 A3 NFS 12
% thread 2t fﬁm;ﬁ: o

% 4. WPI Cluster £ 2 MPI Cluster 2. £ § 8 &

BTG PR

Method Operations time
Single PC 512 dims * 45.287sec
1024 data
clusters based 512 dims * 12.620sec
on NFS/Thread 1024 data
clusters based 512 dims * 2.231sec
on MPI 1024 data

int main(Q{

MPI_InitQ;
MPI_Comm_rank();
MPI_Comm_size();

//dispatch data to each node




if (masterNode){

seperateData(&inputFileContent, &buffer);

for(nodelD = 0; nodelD < totalNode; nodelD++)
MPI1_Send(&buffer[nodelD], nodelD);

}

//receive data from master PC
MPI_Recv(&subNodeData, masterNodelD);
//Start SOM

subResult = SOMLearn( &subNodeData );
subGroupCenterPoint = SOMgCP( &subNodeData );

//Return result of each node and the center
point data

MPI_Send(&subResult, masterNodelD);
MPI1_Send(&subGroupCenterPoint,
masterNodelD);

for(nodelD = 0; nodelD < totalNode; nodelD++){

MPI_Recv(&collectedData[nodelD], nodelD);
MPI_Recv(&eachNodeGroupCenterPoint[nodelD]
, nodelD);

}

//Perform SOMNN by using the center point of
cluster

eachGroupBelonging =
SOMLearn(eachNodeGroupCenterPoint);

//deriving the result depending on the results
//from the SOMNN procedure
// and the result of each node
summary =
makeResult(eachGroupBelonging,
collectedData);
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