A26H A23(5d 98%) 20134 649 ISSN 1738-6322

LIEQOT R AO|0E =2

Journal of Software Engineering Society

VOLUME 26, NUMBER 2, June 2013

AETH S8 AT F1A 719E AlFE A R e R, Al 31
SaaS A SLA BAS Q3 WA & T3 e, Jeo Jez ARs 45
R, d2d
W\ =
o SRR Sl ‘ e
= ¥
G A2ZEAOBELAMOINE |



Journal of Software Engineering Society

VOLUME 26, NUMBER 2, June 2013

A Feature—based Product Configuration «««--ommeeerrreeerrreeneeeeeee Sungjin Bae
Method for Product Line Engineering Kyo Chul Kang
A Specification and Exchange Method for ««ooeeeeemeereeeeeeeneenn. Taewoo Nam
Supporting SLA in SaaS Environment Taejun Kang

Moonsoo Jang
Youngmin An
Keunhyuk Yeom

31

45

Korean Institute of Information Scientists and Engineers
Software Engineering Society



AFLR FEE A7 A Jluke) AF A P

AFL T2 A FAH ke AF FA W

(A Feature-based Product Configuration Method for Product Line Engineering)
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Abstract Software product line (SPL) engineering is a reuse paradigm that helps organizations increase productivity

and improve product quality by developing product from reusable core assets. In SPL, product configuration
is the process of selecting the desired features and feature attributes for a given product from a feature
model. In order to develop a successful product, feature and feature attribute selection that can achieve
the product goal is important. There can be thousands of features and feature attributes resulting in myriads
of configurations and finding the best configuration efficiently is a hard task. This paper proposes a
systematic process for feature-based product configuration. To support development of a product that
satisfys all product goals(business goals and quality goals), a model showing how feature and feature
attribute combinations are related to product goals is included and a method for deriving an optimal
product configuration using the model is proposed.
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7|Q|E  SLA(Service Level Agreement), A]H] & A2, SaaS

Abstract A cloud computing service provider must assure Service Level Agreement (SLA) to provide reliable
and consistent quality of service to a user. The SLA is a contract between the user and the service
provider that connects to assure constant level such as availability to target provided service. The
cloud computing is classified into laaS, PaaS, and SaaS according to IT resources of the various
cloud service. The existing SLA is difficult to reflect quality factors of service because it only
considers factors about the physical Network environment. In this paper, we suggest the UDDI-based
interchange process with the architecture and the specification language having a XML schema for
the SLA specification. The quality requirements of SaaS are defined by a proposed specification
language in the cloud environment. It is stored in the repository of a quality specification and

exchanged on during the service binding time based on the exchange architecture.

Key words SLA, Service Level Agreement, Cloud Computing Service, SaaS
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A Fshs AZES o] M| 7]E SLAS] AH] 2~
THEA N Rlo] MHIAE o] 8T 5= = Al
Hg) 7Hke] #e] e4avto 2E AUIE 1 4
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ofutE, 72, MS & dl9] STHFE HFE AR
25 AFshe 719L SLAS 58, Anjx #Y
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FAo7 ZTAS ld_%—é‘}i AL AAE 7+
¢ A F5 ARl
2 e l%fiﬁ} e @A) eskd
258 FE JaaSY PaaSl A2EFAY
EYF ARlzgA 7HeAd 7Iuke] SLA #evt
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1= #Es] dETh

A B AFE B3l SaaS S Ajgk
SLA AF< 93 2ZEgoHA FH EAS
HAE 2= 9= S A AJE)TL o] = Au) A A
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2.

e

SR

21 FEE HFE AMulE 77

AR A A7 kst A ALEY]
Z(Pool)& TFst AHEAE HAFS #e
R ARYAoldnte s AYs g vk
JE S B3l AA AT § AEE s M2
AFE 2ddl FZ9s AFHS AFFHE
ARl W83 ofd 2714 A A A
Agsterlel el AdZed M| 2(laas), SR
¥ MB|2(PaasS), 18] AZE )Y Mu|x

GaaS)E TFEY T AUtk

laaS+ Al2=®l #Eate] £4¢& HAasheta
AbEstE ZE2A 20 e AEEHE S-S
7Hth PaaSt ol EElAolA MEe 98 e
4 H2E =7, DBMS, #|E99], APIGS AlF
staL, N cjEEA IS At AHlaE
AT F e dzetet AT EQ o] BA L AlF
3h= A2t} 18] 3l SaaSE HIZY A o Z
Aold F AFALE AT 2ZEOE AT
ks Aul 2t 319 1ZEge] g od A=
A ALY BAG Da7} Qe Au g A%
EE onstal, TaaS7|Hke] Ad=eld S 53
AFEE AZE o] B fETA 0| OE AFEA}
B2 821 7)Q13KPersonalization) 7} A|-&-=
PR Al AME B o2 FAHAT.

webA] SaaS FAFOIA AHI2 o] O
By FA|Ho|l1 AZEY 0 FF
AL Bt & ZHE 4 Qlojof dt

3

pul

22 SLA

SLA(Service Level Agreement)[34,5,6]3F AH]
29| A A} AH| 2 AR S 1T AJH]
25 AFD i Au| 2ol sl AlFAlA Ha
g o 7R 34 71 A dd HS

WG 71Z2o g sEste] AE3E ARl e

<= A% A 3w g 47

-3 1] AHl2T} of | Zlolm, ol
7 olm@ sEom AgHolol A

of Bk IHEE Adel 4T AT
Hoke W Mul, SHT P, Hd 8T FF
2 58 Asel UF @l Auw 1w,
s

FS 3o stoll BAISHA Fth Tg]ste] @AH<
3o} AH 2 F£EE S AFESte] A2
H-E AHY O] ZARE A o] A& HE Al2H

5585 vtEwE Zlo] HAojtt
oAl SLAE Aol A Al-gst=
TFEs AFHoE 4
st AMul AIE W7 BAdste AlFAket
AHEAL 7k MuEIAE BFE] 915 FA A
oFAol|t}, dA Fehet AH|=9 SLAR A9
HAde 84 A¥l2 7H8A, dloly WYy
e Azoltk 7ML oA s ARl tig
A 74Hs AZEe] HlgolH HlolE WY FreS
AGE F WY Aol tigk AA WY A9
H]-go|th o]8 SLA R4 EE SaaSe] E4 EAS
Hhgatr] o Hrh

2.3 UDDI

UDDI(Universal Description, Discovery, and
Integration)= $§ A¥]2=)] A3 ARE 55, B4
317] g A =EYE A2 Ay} AuH|s
of ek EF 29& AFdt. UDDIE 24

S
ezl
FEN ZREZER TP e ol AE
&
o

>~

F&-ake] v FA AH =S PRI [1F
1] UDDI Version 3.0.28] EF Hlo|H T+Z&
HATH7].

UDDI®] 7} 7484 XML Je2 35 o]
#)7¢=™, Business Entity, Business Service, Binding
Template, tModel 2 ©]F} X1t} Business Entity =

AgAe] gt ARE T3 JQOom, Business

Jut
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Servicew AFA7E Alssh= §) AHl ol Tigh
st EFYS 7]1&3kal, Business Template
AH 2 1Yo tie AR E Fa ok vpAet
O 2 tModel> §§ AH|2:9} g A Fezt8

T A=Al o e "3 ok

businessEntity: Information about the
party who publishes information about
asenice

tModel: Descrplions of speciications
for services or value sels. Basis for
technical fingerprints

businessEniities contain
businessServices

bindingTemplates contain references to
{Models. These references designale lhe
interface specifications for a service.

businessService: Descriplive
information about a particular family of
technical services

busiessSanvioes contain
bindingTempiates

bindingTemplate: Technical
information about a service entry point
and implemantation specs

[112 1] UDDI Version 3.0.2 EX HO[E{ 71X

B AFollAE SaaSe] SLA WA 71RE M-S
A3l tModelS 3t WA Ao A7t 7+
3 SLA WA AFAE o] 83kt

3. SaaS SLA THA|

SaaS 7oA SLA 845 WA O e
&t7] #feiA= SLA WAE = 3= doi7h B8
sttt & dAFolA= ©]E SSLA(SaaS Service
Level Agreement)2}il
27|uE A A7

3.1 SSLA e =&

[19 2] SSLAS| WEtR ol ). SSLA W E}
wdo g4 A BEoZ FAHET SaaS Alekol
HAE FA2Z(Participants) F-i&, s &S
12 o]’3e] SaaSell #HAE A X (SaaS Information)
FoAZE2] o] F-(Responsibilities) 0]t}

==
T

AEEE ) F LAY =

=

=4

: A6 A2E (2013. 6)

u." 0.t

Metric Group ‘

[23 2] SSLAS| HIEt2H

1= =e]
T

SaaS 27 ol A
At} shu= SaaSE AlE, #d, ZUEE 59
o] F-7} A2 A-FAKService Provider)<}t
SaaSE UAMA AHESHE YAFI(Tenant) ot
°] £ SLAE o|-gst MH|2E Aloksh= 4
ol o]& Hx o2 AkxKContractor) 2 YRk}
Hr}

SaaS “§H(SaaS Information) &2 SLAE
ZIRko® Anjzo] oo, w7, WE
2ol SHoA Ak FofxEe &% cl&lE Ve
Y} SaaS HH= sh 2 T o) Mulx
NEJE](Service Entity)E 7FA=8] ©]= SaaS7h
@l ARl AR AEEH = shARE 7ol
upet DEEAA] BA-S fa 59 ARlaz 74
7] wZolty. EIk ZZhe) Aujz JdEE =
SLA 82~SLA Element)ol| ©J3l] w773} HojA]
MEH 3l o] SLA HZF(SLA Guarantee)ol A
AHEET SLA 840 wiZhEarh yEhd =
oju)= SLA WEZ(SLA Metric)oll <13 32
= v HoH F2 -5 (Predefined Metric
Group)®] WIEZS welRdz Aol o] 91,
AlefAE2 a7l o) F71< 71 271
(Import) 2 “golg & ATt

(RN
AR

2~ o]
‘T))]ﬁ:‘



SaaS A4 SLA BAS 93 A

Predefined Metric Group2] WIEZ &, 2|1,
A #& #k H9le <& 1> 2tk Predefined Metric
Group ©]9]2] F4 HEZL2 A¢kxKContractor) 2]
ool oA 7H4 7(Import) & F3ll F71

T At

©] %-(Responsibilities) F-#-& 71 Al whet
AAAOZ ojydt AT A Ak =

ZAA A% (Mandatory Constraint), 548 &5
g% 230 metM = AAE k= AdHA Ak
(Optional Constraint), SaaS7} 7FHs=& 7
W29l 73 =30 oJsl A== A3 Al Ak
(Runtime Constraint) .2 T €t} o F&= SLA
8aE ARGt AlYfAE Abold] SLARA
(SLAGuarantee) 0.2 URIs}E|o] ARE-HT

3.2 SSLAS] XML 27|v}

SSLAE= XML 2~7|vl2 Aeojel XML 34 74t

ol Mx o] Y2 o] X (saassla)E 7HIT.

<®E 1> SaaS SLA°| E}Q! 9|

<xsd:complexType
<xsd:sequence>
<xsd:element name="Participants”
type="sassla:ParticipantsType” />
<xsd:element name="SaaSInformation”
type="saassla:ServiceDefinitionType”
maxOccurs="unbounded” />
<xsd:element name="Responsibilities”
type="saassla: ResponsibilitiesType” />
</xsd:sequence>
</xsd:complexType>
<xsd:element name="SSLA”
type="saassla:5aaSSLAType” />

name="SaaSSLAType”>

<& 1> SSLAS B AJelth. SaaSSLA
Type?] SSLAE SaaS SLAS] FE 8404
SSLAT Bfite] Frodah B, B47l 9] SaaS H K.
B2, shte] ofF RRo=z FAETE SSLAY)
Y HoE o] &3t H29l o] EH SaasS?]
SLA®] thste] HA49 25 ALT + Aok

plh

g Py 49

<H 2> SSLAO| %|ArQ| J=9| 0f

<?xml  version="1.0">
<saassla:SSLA
xmins:saassla="http:/ /selab.pusan.ac.kr/saassla”
name="BuyaBookSaaSSLA#102">
<Participants>

</Participants>
<SaaSInformation>

</SaaSInformation>
<Responsibilities>

</Responsibilities>
</saassla:SSLA>

SSLA®| th3£ZQl 54?1 SLA Metric F-&
A E SLA Metric> AH| 2 A3 A|2=Hl o
FE SAHAY & oF HEZoRREH A
2 g e Aulz &4 Froll ik A ool
SLA Metric SLA Element’} o|® w7/l H-E
o]-g3t] LA Fe AL AlLtsEA| A
sl7] 913+ 523k Q4o|th SLA Metric complex
Efolm WEY ghe] Ao i ARES 2&
TFAE IR ST F U= X FY EEB
ARE Aot} “Source” = SLA Metrice
stal A&k A9k (Contractor)oll o &
olm “SLA Metric URI"= HAENY] Fol|
#He T & e Fholt JE/nlVE &
g £ a40f o7 Fx MEYS 7ML
(Import) 913+ 845 X33}

oj¢} o] Wlet o] 7} 845 XML F4 o=
EFIS Aot A AL saasslaghs U|Y2F o] A5
AH&-3F SSLA 82| A& o]83l|A] SaaSe] AlH|~
T FoAE A E HAE + QT

2 fuode

(Moo o
N2 OB

o,

o]

4. SSLA BN une =

39| SSLA WAl A& o] &3t SaaSe|

SLAE mAlstler olE metste] AlokE gla
ARIZAE BRIGE 5 3= oPIEA7E 2 a3l



50 2L ES) 0} FE Ao ofE] EEA

B ATl A= SaaSe T AHIAE FRE 5
Ho g FFo| 7Fedt Yz Wale Ax
oj= Holatar o] SaaS 70l SLA HAE
SESL AA, viklge] 7hsdt 72E ARk

7]%2] WSDL(Web Service Description Langu-
age)& w&str] 913 == AHE-SHH UDDIC
HFF dlolE 725 SSLAS T 9 4 Foyr}
Ve’ 722 sttt UDDIE 411 29
TEI AL 918l tModelol2h= HlolH F2E
o] &3t} tModel2> A HI~9] BN, ZREE,
Azl FHE A 5 Al Al ZARG AR A
27} AHgsheE oY 7] e AR, BF R,
Hdzso] Fofl tigh WE ARE THH=
Aotk o] tModel 9] TlolE] 2} FARSFAIRE
SSLA2] SLA 224 (SLA Element)E A& &
UEE sModel & 718t SLA BAIE 55, A4
Ao & 5= 9= FxE #F UDDIE 4319t
[Z1¥ 3] UDDI & "loE] 39 sModel &
F718le] 71% g% SSLA A ALl 5=
tleolg F-xo]tt.

e

ingerpr
(tmodel key, name, description, identiffer,
cateqory..]

. nam i
bindingTemplate...)

echni
entry

Binding Template
. tasersice

[13 3] uDDI E= Ojo|E| 7= &z

SSLA WA A7A4= 71E9] UDDISHE 2
SLA 4 84 24 9AVF 7

[2% 4]0llX 9} Zo] Au|2: FFAks 42 84
AFE = J= 2 WEYo] HAHE SSLA BA
XE SSLA HA| AAdao] AAstH Au)~ aF

: A6 A2E (2013. 6)

A= sModel 714Ee] AB] 2~ AL
AMujz=o) F4 MEYS 2hE 5 Al o] &

o2 Aol Yk AM| 29| 75 /HI7 s 8T
S AASHA Btk a7AgRe] A4 E SSLA
BAXE Al FFAE AEEHE SLA #ejvt
Hm Mul2 FFAE 1o BHE SaaSE TR
A2 QA7 = B AHI2E HikIg kA HTh

21 uDDI
S
AHIA~ZMEE
upDi
2. MHlA S= 3. MULA 218
I Muja  (WSDL) (WSDL)
=851
C:gaxr AMHAEE | guis oaw
UDDI 3

SaaS SM AL
SLAZH HEL

2 SSLAZY S5 3,4. SaaSSLA HA 214
EEE RFAE Z2E
1. SaaS AdH| ~ _
Al 2 SsLA HAl . SaaS ==
M5

6. SaaSHI2IZ

MUlA S37 AulA 23X}

[1 4] SSLA BA| M40l 53t

5. Aty &+

A AT AU s 4] AAIE Yolrr]
23t SaaSE AHl2 AFAe} JApo] SLAS
o)ty 213l SSLAE o] 83l BAE 2Adgitt
A2~ AFAE 1] BE 8 s B+t
TH S5& dAs ARG §H =& 9wt

T A5 ARSI LY WAAE A
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<H 3> SSLA HA| = of

SSLA HA|

7t

Y

<Metric name= “PercentOverUtilized”
type= “float” unit=
<Source>%</Source>
<Schedule>BusinessDay</Schedule>
<Metric>utilizationTimeSeries</Metric>
<Value>
<LongScalar>0.96</LongScalar>
</Metric>

“percentage” >

7124 sH=9| SLA Eement= Percent Over Utilized 2=
SLA Metric2 7}X|0{ MH|A =2Z19| 96% THE9| Al
AlZt2 2&Eotot &t

or ox

name= “averageResponseTime”
type= “double”
<Source>ms</Source>

<Metric
unit= “seconds” >

<Metric>avgResponseTimeHost1</Metric>
<Metric>avgResponseTimeHost2</Metric>
</Metric>

M5 8=9| SLA Element= average Response Time2
SLA Metricg 7Ix| THel= “X" 0|1 Host1z} Host2
Atole] 4l AlZtE ms2 & &

name= “averageResponseTimeHost1”
type= “double”  unit= “seconds” >
<Source>ms</Source>

<Metric

<Function xsi:type= “saassla:Mean”
resultType= “double” >
<Metric>responseTimesHost1</Metric>
</Metric>

average Response Time Host12 response Times Host12|
H(mean)22 Z=X510{ Measurement-URIZS| 2t

s =
o2 =X

1

7t

Y

<Action
xsi:type=“WSDLActionDescription-Type”
name= “Notification”
contractorName= “provider” >
<WSDLFile>violationNotification.wsdl
</WSDLFile>
<SOAPBindingName>
SOAPNGtificationBinding
</SOAPBindingName>
<SOAPOperationName>Notify
</SOAPOperationName>
</Action>

Notification.wsdl AMH|AE 0|&35109 Zoff A|ZHLHAS
A &

ARk WA 2w ol

SLAE= -5 HHFE ARl2TE Hlays
ANzrl oz s Atz s & = 9=

A Ao AT = Y WA 7FE
Yol EHRT. 22y o7 FeHeE AFE
Az AlFel 2eiA SLA =940 FAlolu o] 9}
g A Aol A BEEH P SaaS
g0l SLAE 53] =HZAQ TAIZA SaaS

=l oA AR 283t Qloh
g FAHola AAAOZE SaaSe SLA
HAE Y8 B =22 SSLAZHE XML 7]4ke]
HA A& AFsIaL o] & AAEL7] 91§ SSLA
HA AL} wE oFEHE AASHATE
E o] g3l 7]E9] SLA F2 A #5174
oy Wi F4E 5o FHIA| £ SaaSe)
AZEYO|ZH] £ Q4E 7|&T 5 3o
SSLA HAHE A2"lAo g #Ag 7153 74k
TZE vtk &% SSLA 71uke] F4 AH
2E FE 7|ES HEAIA AAZTCE SaaSY

£ ol wUHYSR $U S8 72
3 SurS 7Rk A 7)4S A7 ootk
S|

[1] NIST, “High-Priority Requirements to Further
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Government Cloud Computing Technology
Roadmap Volume I, 2011.

[2] C. Gong, J. Liu, et al. “The characteristics of
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(ICPPW), 2010 39th International Conference on.
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