200495 AR ALE 712 FaBE=ER Vol. 31, No.2

ol71 €| X Rd¥E $% UML 2.0 Z239Y

A ARG Y A G -
nejdigtm WAt A LR B FHEA TG
{shroh, blueage98, jeon}@selab korea.ac.kr* hwseung@swu.ac.kr**

UML2.0 Profile for an Architecture Modeling

Sunghwan Roh* Kyungrae Kim* Taewoong Jeon*, Hyonwoo Seung**
Dept. of Computer Science, Korea University*
School of Information & Communication, Seoul Women’s University**

1.4 &

2o ADLEL Z AZEo] o}y €9 EAF del 23
& g3o] JatElo] gt} ¥ A Q) ADLE-2 Adage[l], Aesop|2],
Darwin[3], Rapide[4], SADL{5], Wright[6] 5-°}t}. ACME[7]$} &
24 t) ADL2 7]& ADLE Y 353 ME& Boluo] Eatn
gich 22y ACME AH&AeE 24 ADLS| £4 ¥7] 3 4|(notation)
S o§of 5t7] wFo] ACMEE o718 HAE 9% A=
ZLE 2 Zaidoh B UMLE H4 Bdd odojay 2T E o
Age A Ao G YA ZHE AYEFEL AT
s glen, AxEYY MRS AT AMdAd BE dojolth
UMLY 22 & Aoj24 ol |3 & BAFoRA o7 A=
olaialr] dA= L, A HA T YBAYE FASAY, 71E
Mg 75 YL P & UA Bt =3 UMLE EEH o}
71egx Rde M By 7 Rd2 A 9AE = U o
23 o] f 2 UMLE o] g3l o}7|d A& Rd¥str] A A+
Eol Wo] AgHo] o], B =R oly|gy RdH S 9
3 UMLE &35t T2y g Qojshe Wy g Aot

2.@8 Q47

AEEG O] o}7| XS UMLE B8] 9 T8y 1% 7
E) AFEL AA FA WEoZ v £ ok AA wE e
71&2 UML 371848 W73 glo] okl g3 slide] &35t A
31 whgolnt, S A Wy 71 UMLY] o9} ojul & o}y
gxie Jgel REE B33t AMEshe el FRiA Uy
€ YAl heavyweight I} lightweight Wyoz i)
Heavyweight 8ol A& UML WlEt 2 9& 23 +45ted A28
TFZ2EE F718IAY 71&9 9vl & ¥ & Lightweight i oll
Ale UML vl B2 v s x) 2dA uMLe &% dAUSE
S AL N2E TR E S H 7

=

£ d7e ¢339 52372497 (R01-2002-000-00044-0) %}
BILAZATANATY A7 Adoz +PHAE

8 %

UMLE 7|ulo g AZE ol g Fdyslr] 98 g2 a7t Ay gt 53 uMLE &3
(extension)5}ed UML®] A 43tx] e #A1HQ) o178 x /dE YA Aoz T3] 98 o] 2YPF o
gie}, e 71E ) gl Eo] AFEL UMLIXE 7o g $io), ojo) vis) T4l wEE <} F < UML2.0L of
76y mdade B3 /de B} Yo] L3atm AUtk st UML2.091 = HA M Q] EHo| ofg] & o} 9 A
o] A MG So] A3 ST} E§ UML20L o}7|H X V& BYARAY #de] AL g 84 F
T @o] £33t vt B =R A E UML2.09M EHE op7 | Rdld 848 AME T, o}7|dHE £
7] 9181 UML2.0-S o9 A 01718 A 7] & dojo] ek 22vtd 2 848t J4SAJAAE a3t

412

{8] 9 =Eoll M heavyweight ¥ Holl 71vk8td UMLE &3¢ o}
7188 71 Aol & Astn gl u 7|& B AQE DS 59
t A7 Ak [9,10,11,12,13] & th5o] =&l A lightweight 3
Yol 719k UML 919 83-& Aetsta gloy o] 58 25 UML
1x WHe 7wezsta ud. UML 2.0{14}2 Component,
Connector, Port 5 o719 4 714& 1% FZ2EES o|d wjH 9
FZREES SAAY AFA F7tetod Beolsta Aok
(1504 &= o] 2% UML 2.0& o] £3}d o119 A 718 S =
2ode Heslm gt (1518 ACMES] Adel Aoz o §
SEE zegdg Fostn gt a8y ACMEdAME ZEE
AFo] QB FHoIAZ HFE L Ue ¥, UML 200 € XE S
e ol 27 e sd o2 R = of gich o] wWEel 151914
Aolg ol719 A Qe Hol29 /g ¥ ErVt FAQ2EY &
FAYHE AXJE dg a2 Ao 8oz Ao H
HEAEY 5A3 7§ A3t o2 QUsiA o718 A =d
o] 7FA) A o] WolZltt, EF 3¢ UML20 7R EET viet2d
7ol ou A JBA o] HEEA gt

3. UML 2.0 718t8] o}71€) 3 =97 gojof A9

3.1. A X ¥ E(Component)

old BlMe UMLAIA Y FEHEL = A G929
Slojol R 72 L ATAE AHE HAT F JAUL FAZL A
Aot e UML 20004 & o2l @ /g g 2% 238 + U=
2 HAEIEY FY7t &4t webA] UML 2.0 Component=
oA e Y or AYPrte FAH dHEAM FEGE
g Aosted F2% 24y 842 B £ vk Ly UML2.0
Component”} 23 Feature 50l o}71 €3] 4o AXVEN ZE &
A Ao BAHA Ge AES AGE VY art Ao
[ 112 ArchComponenti= Component W B} 2 2l 22 9] 2] 2] 2 E}
geoz Aol olei gt Ao Abato] F7HE A



20049% AR /Mg FEUE=EY Vol 31, No.2

nnectableEiemen
2 (intemalStructures)

B

Connactor
(InternalStructures)

EncapsuiatedClassifier Port
{Ports) g (Ports)
PYAY
Ciass
(StructuredClasses)
JA)
Component Component
(BasicCompanants) (PackagingComponents)
«stareotyper
ArchComponant

{72% 1] Generic ADLS] FXIE

Class
(Communications)
4

3.2. ¥/ Y (Composition Pattern)

UML2.09] Collaboration& Structured Classifiero] 4] Behaviored
Classifier24 @Este NAEY 3¢ +234 U3 P9 &
U A FHE & Jon, ALTVE dadaEe] dFFAR
A RPEE AXVE 2 M4 "oy o}l A o] T4 & VE}
Wed o]g&d 4 qloh wheld (23 21149} Fel UML 2.0
Collaboration® Hlo] 2~ e} Z ;A2 5} Generic-ADLAlA &4
S YelE 29% 849 ArchCompositiond # o] g},
ArchCompositiono| A ¥4 ¥l Fo8tE roleE o] A7 & Al
2}e] ArchRole= A A 2] &t} ArchRole? roleBindingoll 2]3)
ArchPortoll 3 t)-& 5 = & A 2§}

StructuredClassifier
—
C Ci
(IntemaiStructures) [+ .
—] tassifer
JAY 17 type (BasicBehaviors)
D <
(Dependencies) | » 1 Occurrence

|29 2] Generic ADLS] ¥4 o€

3.3. A Y€ (Connector)
UML 2.08] Connector EFQ©) obd a®la &9 idgolch
ol wel B =&l A= ArchConnector® UML 2.0 Collaboration

o 2H LB 02 Helatad Bl S o] AW S BASGTH

aelz Q2els £F AYE|d ArchConnectorinstance® UML
2.0 Connector®] ~H| e elg oz Aolsie] a2l 9 A
WEE F¥85Q9c o3 A AelE ArchConnectorInstanceT 24
o} #AZASE ConnectableElement®] 30| Port2 A
ArchConnetorZ B} ©. 2 743 &= i},

A7 ded ovjel F2E 2 A (8 E°] delegation &
=2 AL EYAY T EE Abolel required, provided 21 E # o]
29 vhg AAZ AMEEHE A9 5)°l ArchConnectorlnstance ™
UML 209 Connector®t FY% 9ng zon HYL=
ArchConnector 23] g+t v} AVE 7 B35 493 9
uje} FRE RE FF (A5 Eo] BEF ZREFN AT FZ
28 A58 At YEQEY A8 Yi], 4534 g
7%, B AdeA el 472 R onjde A $)dl
UML 202 Connector Tre2E H&o] offH7] wfol

413

ArchConnectors ArchCompositiong 5318} 7 2] gt

/aaﬂngndJ,o.J

Property

(23 3] Generic ADLS] #H 9

3.4. X E(Port)

AXFES A 7H4(Substitutability)? 42 7HeA
(Connectability)e] ZHolM 8.3 45214 A H & UML 20914
£ PortZ AEA A5 ch UML2.09] Portes HEWETL 97
Z Agste Qe oA HA W ot} YR IFE YRR 3}
el Ho] 2 HAME velil7] A provided interface ©] ] ol
required interface ® 3=t} 018} § UML2.0 Port®] =8| 2| LB} 2
2 [28 4]9] ArchPortE A 2] #ch. ¥ Connector7t HEWE H
Aol il A JE R F2E FHsted AMEHE 4
2 Connector®] connectorEnddl FAHE AL T HEIEY
Property 24 9] connectableElement¢] B} ¢l m} 2. Port7} €T}

r

-
StuctiredGlassiier ‘{lntmnlstmduns)l I (Komel) I

Jeoquired,
Port . Iorovided Interface
(M) . 0}
«steraotypos
ArchPort
[Z2% 4] Generic ADLS] X E
3.5. Q1 &} 9| o] 2 (Interface)
Classiior
(Kamel)
A
awned
Strutural Attributa
Foaturo Property f< 0.1
: Interface
. (intertaces)
Operation T T
Intertace
interface .1 0.1 Protocol
i (Pratocol orotocol | StateMachine
" prot
, S S =
«storootypes «storotypes
Archintarfaca ArchPort
Iprovided

[ 5] Generic ADLS] E] o]

UML 2.0¢] Port7} Z¥ Interfacet= WAL 353 22 43218
ot ol B 714U Al2dg Hel¥ 5 UAEF ReceptionS
A%t £5 AeF o)At e Y ovje) i FA7} 7}



20043 =

AR A3 /1S A RE=EE Vol. 31, No.2

53 }Ei ProtocolStatemachine2 7} = )1t} [Z1¥ 519] ArchPort
7} 7= Archinterface s o1 8 3+ UMLZ 0 Interface & Q'ﬂol-ﬂ A9
H} ArchPort7} ZHE QAE| Ho] A+ ArchinterfaceRt 7158l E &
o|o] & §AZT}. ArchPorte] 8413 3 ol o] o] 8§t Archinterface
E 9] ProtocolStatemachine®] §4 28 RHE 4 ot

3.6. B4 9@ Generic ADL & Mel2d

[2% 612 oA 7148 Generic ADLY] wlElR doju}, [213 §)
oA B wtEos EAE EY Q452 UML 209 WeEeg s
o3 o] 7 vt e UML 2.0 vetZ 29 2B Bt
Holslo] Generic ADLel AMEA F7ld 2d 84 Eot
ArchComponent:  24lo] Af3§ <% Pon(owndedPort)i*‘l
ArchPortE 231 ArchComponent?] Wi T2 & FA S pang 9
AZHCEA partPortE ZET FEFEY ‘—H-‘?— TZE LEE
ol 44 BAZ P ArchPorts AH 0] 43 X JEZ} A
Fsle Y94 5 A(provided interface) T} WL Z 3l P92 B4
(required interface)S YHERWZ] 98l Archinteface® #HZ T}
ArchInterface® Property, Operation, ReceptionS 3 % (feature) 2 7}
Aoz F714, 5714 4544L 25 g & Uk
ArchComposition2 Z £ E 2he] §4 f¥l& vehi® UML2.0
Collaboration®]  AdHl#l2Elyje g AHeHt  ArchRole2
Collaboration 2] roleell #eistE MAE ArchPortZAM AT Z
2*48‘3} ArchRole2 CollaborationOccurrence®] roleBinding A
& o] &3t ArchPortoll th-3- €t} §H43 BAIE Jehil = AME =
ArchConnectorInstancei SRt ArchConnector=  Arch
Composition?] M E E}g]e2 Aeol=v] ArchConnectorlnstance®]
el ol} s g ® o}, ArchConnectorinstancei™ AH41 2] QIE] H o] 22 A
ArchPort®  #z¥ § sled, o] ArchPorte] EFIZ
ArchConnectorlnstance®] E}Q1Ql  ArchConnector®] ArchRoleol M
roleBinding2 3 35 ArchPort?] E}lell ghojo}p 3Fir}

(conform to).
coftaborationRole | cstereotypes
2. ArchRole
=l
" rolefBinding

[29 6] Generic ADLS} HEl2d

4. ZERYF A7

£ =FoM s UML2.000 71Wtt o}y (el & Belle] Qlojo] MA
He d7egth £ =M Aogd ““EI'E"'QS F 2 o}z 9 A
o FRHJA WL F2 R glod ok7| ¥ A P& HAE
ol S8R gt 2ela oly|gH Rl Ry T By
29 AAAARE A L3H7] f 7o asih AA AL &
@ (Decomposition)#} A HE}o] 3 (Subtyping)el ME& ol &% &
U EF AZEg o] L B0 A ol wpt AFF FE
VE 2t @Zo] vehta =, AYEel7} ol & st I2 W
A5G 283 T3 = X0 gk 7 Fo] ¥asteh Generic
ADLY] dlgt2de] @ dF o] o o]l A& st G

F2:21Q) ADLS /alal o2 AA) thepg ool o} e A
g AAS L, BH4E ¢ UAEE A7 Aot 2% 3438 £
Zo) W& A%< ADLY A 9li= MDA 7]4ke] AT E o] i
o o] 89 4 Uch ZH A% ADL Wel2 4 7+ o3 BAS R
o2 MEA ol71d A RERRE FE £F9 47 5d=29
A BAt B &R & alotﬁ wed MET A e AE
EgoE e ngoz fgsted sl @4t

*3 &g

[1] Coglianese, L. and Szymanski, R. DSSA-ADAGE: An
Environment for Architecture-based Avionics Development. In
Proceedings of AGARD'93, May 1993.

[2] Garlan, D., Allen, R., and Ockerbloom, J. Exploiting style in
architectural design environments. In Proceedings of SIGSOFT'94: The
Second ACM SIGSOFT Symposium on the Foundations of Software
Engineering, pages 179 {185. ACM Press, December 1994.

[3] Magee, J., Dulay, N., Eisenbach, S., and Kramer, J. Specifying
distributed software architectures. In Proceedings of the Fifth European
Software Engineering Conference, ESEC'95, September 1995.

[4] Luckham, D. C., Augustin, L. M., Kenney, J. J., Veera, J., Bryan, D.,
and Mann, W. Specification and analysis of system architecture using
Rapide. IEEE Transactions on Software Engineering, Special Issue on
Software Architecture, 21(4):336-355, April 1995.

[5] Mark Moriconi and R.A. Riemenschneider: Introduction to SADL
1.0 : A Language for Specifying Software Architecture Hierarchies, TR
SRICSL -97-01, March 1997

[6] Allen, R. and Garlan, D. A formal basis for architectural connection.
ACM Transactions on Software Engineering and Methodology, July
1997.

[7] David Garlan, Robert T. Monroe, and David Wile: Acme:
Architectural Description of Component-Based Systems, Foundations
of Component-Based Systems, Gary T. Leavens and Murali Sitaraman
(eds), Cambridge University Press, 2000, pp. 47-68.

{8] Jorge Enrique, Perez Martinez: Heavyweight extensions to the
UML metamodel to describe the C3 architectural style, ACM
SIGSOFT Software Engineering Notes Volume 28 , Issue 3 (May
2003)

[9] Mohamed Mancona Kande, Valentin Crettaz, Alfred Strohmeier,
Shane Sendall: Bridging the gap between IEEE 1471, an architecture
description language, and UML. Software and System Modeling 1(2):
113-129 (2002)

[10] P. Selonen and J. Xu, "Validating UML Models Against
Architectural Profiles”, Proc. ESE/FSE'03, September 1-5, 2003, pp.
58-67

[11] Nenad Medvidovic, David S. Rosenblum, Jason E. Robbins, David
F. Redmiles: Modeling software architectures in the Unified Modeling
Language, ACM TOSEM Volume 11, Issue 1,2 - 57

[12] A. Zarras, V. Issarmy, C. Kloukinas, and V. K. Kguyen: Towards a
Base UML Profile for Architecture Description, Proceedings of ICSE
2001 Workshop, 22-26, May 2001.

[13] Mohamed Mancona Kande and Alfred Strohmeier: Towards a
UML Profile for Software Architecture Descriptions, UML'2000,
LNCS, no. 1939, 2000, pp. 513-527.

[14] UML 2.0 Superstructure, 3rd Revision, OMG document ad/03-04-
01, Object Management Group, 2003,

[15] Miguel Goulao, Fernando Brito e Abreu: Bridging the gap
between Acme and UML 2.0 for CBD, Workshop at ESEC/FSE 2003 -
September 1-2, 2003

414



