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Elbow method[28]

AT, K-gkell whef



20



method 7|%F K-

ol

.

Application Characteristics AC = {CPU, Memory, Network,

1) Submit Application App

2) Identify the Most Important Application Characteristics AC

3) Set [InputData = {AC, Resource List RL}

4) Group of Output Nodes SO model <- SOM training( /nputData)
5) Cluster Lists (L <~ K-means clustering(X, SOI model) based

on elbow method.

o

el

-

o)
o

il

S v A= 2APe] QA= CPU, Memory, Network

o] faw FAH .

=N
o
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Application Characteristic AC = {CPU, Memory, Network, ... } (D

= e%Upp)E A= (line 1). Al=E <
£9o Ag 71 & IS A= EHUOS =t (line 2). A
s} 189 (

=
InputData)E WS (line 3). Y
A

]
E

AgAE FAL 9% g
HolEE 8 SAUOS 3.1 A 54 WAlel < 3> A9 FAE A
88 A A2ERE o FolA 9

InputData = {AC,Resource List RL} (2)

A7) 2 A A= FASOM training) S o] &dte] A7|Z22 A E 2d
(SO model)s =Z3t}H(line 4). JAdoVE (InputData)
2 ARESY =9 wElY AFoR AV|RAIA =
=Z9t.  Elbow methodE 7IRFO=E K- o HEH
clustering) & o] &3l FA4H vH ZH(A)E EZ et (line 5).
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t = current iteration
[ter = max iteration number
X;(t) = i th input neuron at iteration t
W;;(t) = weight between 1 th input neuron and j th output neuron
D t<0
2) W;;(0) <= random number, for all i and j
3) Input neuron <- input vector
4) While(t != Iter)

5) Calculate d; for all output neuron

dj = TNk (X, (2) — Wl-j(t))z k= {1, . * ChaT'aCtET‘lSt‘lC
a,i = characteristic

6) Select j with minimum d;

7) Update j and j’ s neighbor neuron’ s weight vector
Wit + 1) = Wi;(6) + B(Xi (1) — Wi;(D)

8) t++

9) EndWhile

[Z28 6] AVI=ASAEE o] &7 &8

[
o,
N
L
oiN
z
o2
td
i)
%
)
e
K
v
i

23



o AN,
el &4 Ajgolm,

(X)) A2 7hsA HE(W;() Akel el A

o

1] 2=E(RL) (19 59

AL

T

-

t}H(line 2).

CH(line 1).
ELN=

}

°©
pul

}

°
pud

o]
H

718}

=

St}(line 3).

d9 go=

=
=

g FaoR A
line 3)= A5 A3t 44& A

Bl (W;;(0))

=il
il
o)
H

]

&l
"

0|

N

A W= WEA(line 4).

1
R

2

°©

floF

=4 F

0

]

A (4c) (18 5

747

o

9ol w74
0% 1 Abole] gh2

o
5

o

R

e
e
=(B)

A

q

=
R

s
3
Ea

=]

=

[}
1

<

+ 7}

A

9] line 2)°] )3

a7 A48 ANY A%, o=
&3t} (line 6).
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2) Elbow method 7]¥F K-H o o3 AL 0|83 43 =&
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3CH(line 4-6).

B
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| G I ww

= number of clusters

={d,, d,, - , d,}, set of data

{c1, ¢3, =, ¢}, set of cluster centroids

{I(d)|d=1,2,..,n}, set of cluster labels of D

1
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

for each ¢; €C
¢ <~ d;€eD
endfor
for each d; €D
I(d;) <~ j with minimum distance(c;,d;), j€{1..k}
endfor
changed <- false
repeat
for each ¢; € C
UpdateCluster (c;)
endfor

for each d; €D

minDist <= j with minimum distance(c;,d;), j€{1..

if minDist # 1(d;) then
I(d;) <~ minDist
changed <- true
endi f

endfor

19)until changed == false

k}

[ 7] K- <J 84 dads
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K-d g4 27]E A8 A, 44 23-eE =&57] skl
elbow method[28]& S3Jgttt. Elbow method[28]
77y ] Al slE el &3 a4k Aol Alw F(wesss
within cluster sum of squares)< AAFSICE,
WeSS = Yicy Yes, dist(x — ¢;)? (1)

T2 12 n A9 el (xy, x5 ..,x,) JFOl Fo1H

A S=1{5,5,..,5.} o2 EF3= A
A

KeN
= H
of Ao 7 g 8 FHoRvH w1 Ul dolHe AR T v

A Az AduEn(D).
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o A= EA Target timeS AAS I, AT Azte] v|AY F5S

Asto]l dEe A3 output files AASTH31]. whebA, CFDY &&
EAL (PU HoFdoln o] (PUel whe} A dfol] Jaks vl &3
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aeate], vCPU gtol Z2 Ade]l sum FH AS & F
Montage &-& 54< 1 79, {Standard?, Standard8} 13%¥
2, {N-m2.xlarge, N-c2.large}2 5% 72, {nl-standard-8}+= 1%
2, {nl-highmem-8}+= 9 ¢, {nl-highcpu-8}= 6 FHo =z W
t}. o]&= {Standard7, Standard8, N-m2.xlarge, N-c2.large, nl-highcpu-
817} 4 2, {nl-standard-8}7} & 1, {nl-highmem-8}7} #*& 3o
EREY. o= Memory £ 7heAE Foldly] witel e ¥4

TAE
Al Wl e] gho] FAbstel wel S dAss AdE Bl

o

¥2,

40 3

<H 4> $8 54 AEA 0 2Y egel Y wde Ay
c Networ Drive
A9 | Provid pu k Stora;
o¥%§ or Memory flops | Bandwi vCPU o g Cost type
dth
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u-8
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ABSTRACT

A Resource Recommendation Method Based on Dynamic

Cluster Analysis for Application Characteristics

Yoori Oh
Department of Computer Science
The Graduate School

Sookmyung Women’ s University

With the development of cloud computing technology, there are
many scientists who want to perform their experiments in cloud
environment. Due to Pay—-per—use method, scientists can only pay for
cloud services that they needed. However, it 1is difficult for
scientists to select suitable resources since resources are composed
of various characteristics. Therefore, classification is needed to
support effective wutilization of cloud resources. Static
classification of resource can derive inaccurate result. And

scientists submit various experiment intentions and requirements.
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Thus, dynamic resource clustering method is needed for reflecting
application characteristics and scientist’ s requirement. And cost-—

effective resource recommendation service is also needed.

In this paper, resource clustering analysis considering
application characteristics and cost-effective recommendation method
in hybrid cloud environment are proposed. Resource clustering
analysis applies Self-Organizing Map and K-means algorithm to cluster
similar resources dynamically. Also cost-effective resource
recommendation method applies efficiency metric based on
application—aware resource clustering. In the experiment,
performance is verified by comparing the proposed clustering method
with other study’ s resource classification method. Results show
that the proposed method can classify similar resource cluster
reflecting application characteristics and recommend cost—-effective

resources.

Key words: hybrid cloud, self-organizing map, cluster analysis,

dynamic resource clustering
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