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ABSTRACT

K-means clustering algorithm is applied to classify or to group objects into K groups by
considering their attributes or features and can be used for developing applications in various
fields. However, the problem of those applications are time consuming and out of memory
because the data are too large. In this research we present the efficient K-means clustering
algorithm by introducing the new method for selecting initial centers and applying a parallel
method to solve the problem. To evaluate the performance of the proposed algorithm, a number
of experiments were performed on a cluster system. The investigated results showed that the

response time was improved and the system can support more data.
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Medicine Dataset
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% — % Medicine A
\—/ R— # Medicine B
T g Medicine €
E I \ # Medicine D

/ 4+ Means
0 1 2 3 4 5 6  (X):weight

< 2 4 '
:.i"l."ﬂ 2.8 wmeuwﬂnﬂmmmm‘ﬂaga

- ] ¥
Yuneui 7 Ao midanquieyadnnis Awgagaguinarsyalnife (1.5, 1) uaz @.5,

3.5) mwdau 910317 2.9 onlszian A uaz B gnialdeglunqui 1 dauenlszianduq gn

s Y A n’l’ ' = s : a 9 " 9 u’;’ (= - " ﬁ
iiﬂ'l"ﬂuﬂq&m 2 MNHUA I UIRADINUIUADUNHILTAIN ‘ua:g,amnuﬂ'luummlauuﬂqnu 9
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LY - @ ddn ¥ v Y P = & A ar
Funeugae Aouaniadwii laninmsutsdeyn deswazdsaimuamiiounugl

— A 3/ n’; ey d'. " A o : s g
#1 2.9 wiesnndeyananua hifinslasungumuiow lvvesnszuaumsiaud Auiums
" n’: c::' ::’ o dd ' ' &£ o o :
utedoyansaiitedugaas nadnin lanengudeya 2 ngu Feiuausovveanninaus

(R) Wiy 2 ToummiuamanmsiavestuaeuInaiiulugzli 2.1

2.1.6 Meealifsunsmniiumuuen sy

n’: Qs A o L s -; 4 ' as
FuneuItinliundmanssgnian Tsunsuummaegluuy Fwaazgluuvdn
v v
Sandnmamanuvesiunouisiavey TasTusunsuaiivdulnaigminausszuanaiany
oA s vy Aq ¥ o :. 2 o ¥
asafideu lvvesmsiangudoyanldmganszuaumsiaud Joildnszuoumanely
" o o 9 dy o =
uanaafumy lde Tasluwideteinaus Tilsunsumaliuinuyeynsuuos J. MacQueen

é o 9 ar = o d‘.‘ F=} n,: 9 ar Ay
FarhanlFiunuisell swazideanivuauaal laasi

N: number of data objects
read objects from file K: number of clusters

objs[N]: array of data objects
means|K]: array of cluster centers
mem|N]: array of object memberships

pick the first k objects as
the initial cluster centers

K-means_clustering(N, K): O(RKN)

1. while 0 / N > threshold || loop < 500
for each data object 2 =0
find the nearest cluster 3 fori=1to Ndo
4 forj=1toKdo
5. dist = | objs[i] - means[j] |
for each data object increment 3 s ;’:t‘"‘_'": g:z: shen
by 1 if its membership changes 8 ind:;‘ =j
9. end if
10. end for j
average the means of new clusters | 11. if mem[i] # index then
using the objects inside the clusters 12. O=0+1
12. memli] = index
14. end if
15. new_means[index] += objects]i]
16. new_size[index] += 1
O/ N > threshold 17.  endfori [ :
18. fori=1toNdo
19. means[i] = new_means(i] / new_size[i]

- 20. new_means[i] =0
output clustering results I 21. new_size =0
22. end for

17 2.10 TolsunsuaivuuuoynIUYeIIANIY
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[ 4 =) 4 & = ot A (-
STUUANAADS (Cluster System) ABNAUVDIAATDIADUWIUADS NUMTIFOUADNUAIY
A d &4 o ¥ Y & = g
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UszurananunaNuFUdou

51 2.1 szvviidadmaed

o

i
3

Dhe

a o & a o o " 4 '
AounmpiuAazInToaluszuURdmAB vgniGondl “THuaA (Node)” ¥a0gln

a,

A ' 4 4 Y e o & A " o A ' A 1A
wioagluuiilndifoaiu TnuaiinuaiouaeiuAIB1AT0Y 10 13U 1NTDVILDINDSITIA
% 5 =g a ] 4 A v
(Gigabit Ethernet) ¥16315101 (Myrinet) 3 oin3ou1031uundug dedouilumaTuladinievi
P =1 U . H A 9 a " 4 ¥ a 9
AAI5 g9 1agA1 Latency Time @1 o limsandedemssennanuannsaiiuyia
' < = ) ] 9 - A v ] " W oar A
619320152 uazgadonm luaiedodeshgaaiiouimiielszuanasg lnanuinn nie

i . - w = 3 ' & = d o ¥
DYUULAIINTTIN (Main Board) 1021y msnani/dsudeyaszniuniosnouiunoila

S | . ] u’: 4 { a 3/ L]
JasmIaarIutenY (Message Passing) 1M1U Faasgiundou]sfe szuumsau
] o 4 = o o

‘I’J’Eligfm?ﬂ Msessage Passing Interface (MPI) ’cT’J'uﬂ1ﬂ’l11ﬁﬂi}ﬂ‘llﬂ~1ﬂf)1!ﬂimﬂif’ﬂll'l‘m'ﬂ‘lﬂ‘u
' @ v & Y A Ji-j o & ° ' A a s 9
sauiu Id sz deatigorinsidudinanlunisi¥eunsiinusznnunioanounune i

9 ar ar 1 L T T o 9 ar =
AN ﬂ’.lﬂﬂ'l\'li:’,'lj‘ljﬂ"lfﬂﬁﬂlﬂﬂiﬁ’lil’l'iﬂuﬁﬂ\‘lllﬂﬂﬂz‘lh"l 2.11
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1) szuundmaesuuulseanninga (High Performance Clusters: HPC) zUUANH
o & o o (L o Yy a o = s & ¥
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2) FTVUAAAADTHUVITIOHAY (Heterogeneous Cluster) srvundmaosuuyiniiy
e - ' ) & gy yd o
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FhidenyayAguINaIuT A (Select Initial Means Method) fionszuaumiiaondoya
" L ¥
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1) F5iAenyAYAgUINaIS BAUIU VY (Random Method)
2) FBiAeNYAYATUINAUTUAUNVUAAASS (Seeding Method)

3 ¥
3) FEdenyaraguinmasuduuuyIianiminddidaaes (D° Weighting Method)
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2.3.1.1 I51adNYAYATUENDNAUTUAULVUTH

ThidenyAyAgUINM G UAUNUUEY (Random Method) 1HuFTidenii 14Ty ilon

- A ﬂ ad s " a - o a g aa A &

nhgaiieanniuitnde vaz lidenalumadenyagaguinarausudu Tavisiaont
Y = = =t & = v ' o o ¥ M A ¥

dadaunnaie (8] Tuil ae. 2005 Fe019i50n91 Maguandruvedeya Aedendeya

o _ @ o w A ° o a o o [ d‘.’
aduusnaufiddui K udrdmualdiugagaquinanasudu Tasiindanmsiaudail

Random Method: O(K)

e Choose a center ¢;= x;, that X = {x,, x, ..., x,,} and 1 i <K.
e Repeat Step 1 until we have chosen a total of k centers.

717 2.14 FHidengagaguinassudunuuguaudduvesdoya

fetha dadanndeyarnlszinndien (euiwluiade 2.1.5) e ldlunmsiden

2 = Y4 e o v a VoA
FAYARUINATUALAILITNST Fadwrungquiidesmsiminy 2 ngu Al

Medicine Dataset ‘
a5
4 = L 2
35
3 y = + Medicine A
3 25 * Medicine B
é B * Medicine C
1": # Medicine D
4+
05 +Means
o \
0 1 2 3 4 5 6  (X):weight |
SIS ]

4 o a ] o o
31 215 madenyagaguinaas uAuuIUduA G R IYeItoya

' " . ¥
1ngi 2,15 gagaguinarasuduiidenlddwitmsiifec = {1, 1, @ 1}
iipan1n onlszion A uaz B udeyadiduusn nazdnundesvesyadoya Taviuaungu

NAvan1sIny 2 ngu
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o & d :: ¥ a
2.3.1.2 IBI0NYAYATUENANITNAUIVUAATTS

idonyagaguina T UAUIIUAATSS (Seeding Method) 1Tu3TiANTS19Ba0191A

- oar = é 5] ar o ar q”
11390 [10] Taw R. Ostrovsky azamz 1wl A6, 2006 FAUNANNTINNUAI

Seeding Method: O(N%)
o Choose two centers ¢, ¢, from x, y € X with probability

lx=yl*/ Ix=yI*.
x,y €X

* Choose the next center c;, selecting ¢; = x€ X with probability
- 2 - 2 .
mln]e[l,.,.,l} "x_c_, “ /erxmlnjill.....!} "x—cj “ that 1<i<K.

* Repeat Step 2 until we have chosen a total of k centers.
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Objects Attributel: weight | Attribute2: pH | Clusters: 3
Medicine A 1 1 -
Medicine B | 