HEAE HE FAMO 7iets HEHE 38 2@ 723

AEXQIE ZAY HAA 7t Hede 23 29
TR LA BN A O

2 %

WA e YFQE 7 A B4 Bl 34 Yo AXIES o)E ¢ ZdY JiT ATE AFE sed dsd, & o 133
ol AXUE 7 AL $49 T34 AdME AAA AXUE FF R I 2¥Pd A4, 293 0F Eo| oEHE AL 5 A
£ et daAo] AZER itk olg #d Wl SR B =RAAE AAR PEUE APL A4 £ glen, A¥XVED 4E B
Z4¢ 71€% F JAES #3Y FAEUE AY 949 71 B¢ D olF o8¢ PEUE Y Rd§ AWM ALE FY BANE Y]
29 AFYE 7|¢ PYUEAA AAED Qe FEIEZNY PIY 7)1%E Bt Y& BT i g Y AFXUED BRE
a8d Y2 Y $osAq oF Hol(Multi-Tier) Md& s PTUE op7ldAs) 74 H |8 HY AFUE AY =79 74
28E & ok

A Component Composition Model based
on Component Composition Specification

Kyung-Won Baek' - Sung-Eun Park' - Jung-Tae Lee!- Ki-Yeol Ryu'’

ABSTRACT

Today's wide variety of component-based development environments supports the component framework that can be used only for the
specific type of components. And many researches have shown that it is necessary for the component-based development environment to support
recursive compénent composition, various kinds of component composition pattemns and the multi-tier component architecture for the real benefits
of software component composition. In this paper we propose the component composition specification which can not only specify the interaction
contracts between components but also supports recursive component composition, and we also propose the component composition model based
on this component composition specification. The proposed component composition specification can express the contractual properties that
existing component specification techniques cannot specify, and it can be also used to implement the component architectures with multi-tier
concept and the tool for component composition through supporting the various kinds of component composition patterns.

FINE : WEHE ¥ MM (Component Composition specification), N HEHE At (Recursive component composition), CHE
E|0{ O}3|9X (Multi-tiered architecture), HEHE A SP(Component composition Tool), HEHE YUK (Component
framework), HEXHE 0}7|9X (Component architecture), HEHE Ji@(Component specification)
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COMPOSITION CONTRACT component_name
IMPORT import_component_name_list
{ import_component_name

(* REQUIRES *)
service_name() : EXPORT
service_name() : EXPORT
(* PROVIDES *)
service_name() : EXPORT
service_name()

HEAE HE FHAMON 7ieist HEXHE @8 & 725

INTERACTION CONSTRAINT
(* INIT #)
service_name()
(*» CONSTRAINT *)
{ service_name() :
{ interaction_constraint } +
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8 A437) 9% 200 F predt post XA E 7HATH

DEFINITION Directory ;
IMPORT Files ;
TYPE
Name = ARRAY OF CHAR
Notifier = PROCEDURE(IN name : Name) ;
PROCEDURE AddEntry(n : Name ; f : Files.File) ;
(* pre and post conditions *)
PROCEDURE RemoveEntry(n : Name) ;
(* pre and post conditions *)
PROCEDURE RegisterNatifier(n : notifier) ;
(* pre and post conditions *)

(222! 3) Directory YEHE

(2¥ 4= Directory HEWESN AL FEF ¥ Di-
rectory HEXJUES Wsld uwe #d H&s s 2
A Hdd J8E 3o BYFE DirectoryDisplay HE
HEo|t},

DEFINITION DirectoryDisplay ;
IMPORT Directory ;
PROCEDURE Notifier(IN n : Directory.Name) ; ( *pre and post
condition *)
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COMPOSITION CONTRACT Directory_Display
IMPORT Directory, DirectoryDisplay
Directory
(* REQUIRES *)
Notifier()
(» PROVIDES *)
AddEntry()
RemoveEntry()
RegisterNotifier()
DirectoryDisplay
(* REQUIRES *)
RegisterNotifier()
(» PROVIDES *)
Notifier ()
INTERACTION CONSTRAINT
(»INIT *)
DirectoryDisplay .RegisterNotifier()
(* CONSTRAINT *)
Directory .AddEntry() :
(* MUST #) DirectoryDisplay. Notifier ()
(* MUST NOT %)
DirectoryDisplay. Notifier () -> Directory .RemoveEntry ()
Directory .RemoveEntry()
(* MUST #) DirectoryDisplay. Notifier ()
(* MUST NOT »)
DirectoryDisplay. Notifier () > Directory .RemoveEntry ()

: EXPORT

(22l 5) Directory_Display 218 BAM|
Directory_Display
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AddEntry()

_’ Notifier ()

user()

RemoveEdtry()

*______ Notifier return
BE AddEntry
N\ e
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HIJE ZZAo| A o|fo|A 7] d&e] H$H
£ ou 9 FXAES ofd Mul2g 3&% A
7 AR

e Ayl 3IA
AMul 2 #IAE FRHY namingA v 29 A4 57
(lifecycle)Xul 28 #2]§ct. NamingAH|2& A2 §
W, Ztupal = (JavaBeans) AXUES rlojag AXE
¢ COM #HEXJE7} Z€ namingA Bl =8 273}A
ot Auphlz el AlF#H < o] & (hierarchical naming)#
COMel A AH&-5]¥E GUID(Global Unique D)9 2ol
naming A ge] & ¢ 7] W T3 naming
Auj 29 #elrt dasich

o HYYUE ZTE
HIJE ZE2AE 39 AEVE} AFde Aux
9 327 o]F FXIEEY UHHI2E {43}
A 9oy T 82 (OY 16)3 #o] A F
HRo2 YHAY JdRis sdaiEd Jsde
Hog AYdd 3¢ FXVES BF FXIAEY
Ao duaiidoe] A= EF AXAETL o}
d AL st Eute] dyd, e gy
Hol oA Aed HARe F43% £&& £H3
' 7158 £ APdes A E SHeREe
¥UEo 439 (component dependent) ¥-Fo2
&9 FIXUESY RIA 278 T4 WY& o
4% A¥XJE Muj29 323 diojg ¥ (marsha-
ling/unmarshaling) 715 & 3%,

42 AKX FSEHHA

ddxe TR HEXJERY BAFHFY 39 A
¥UEZ} AfEHE AA, a8z dZ2A49 43 AFd @
gA ERY + v JXJEDY FAFFE (29 17)
o Zol F A JHAZ EFE + vk AXUES AF A
AL gUsiA AR s JAT B =FdME 4F
A% 54 2% 7 /HA U £ A4 A
39 HIJES] FENF-EAAM 2AE o2 dFA} A
XJIE Ao #qHA &1 39 HAXIENY AFH ¥
Alo} o|Fo|A Y FH AYL 39 HIVEY FEFE
A 239 Aol opd (1d 18] 87 FE HAE Aoz
ddat EVE Ao #A3y 39 HEJESS o
AZE 58 d BAE A 8o 39 HEXIESE] ¢
HAAE BT 4 BAE 3] wRd dAAE 4% o
HA 3¢ AXUEE ZFHoE 2AY £ Yot =AY
AZdAe Ay AFE dFA} B AXAES A
#4Y g} 9227 5§ HXIES AP #A4FE o
9] F 7tA FLE Yed

f
23 AEdEts l\
24

2% A¥dEs
9 FEdEY
24

Adae] d3A AERAE B HXJEDY] FAL
QARE 7oz 9 & Be HXIETL dEHojAE
A4 9%z AAFse AAE 2 BF AXIEY A
Hl & 448 & £EHE 43 #&& /Y (29
179 4% B3 AXUE 12 B¢ HEXUE 280 Ay
2 543 &0l o9 7 E§ AXVEA A 7%
& WA FA3 £EE BY HEJE 19 dAA F
A3 Fo] BY AXUE 29 AR g

dZ2Ae} WAz 7lhke] BA HEE AL C2 ol7lH)
AllNA = AHEaE lEslol2~ HA¥JE(UI Component)
5S¢ AAAE &N FFAULL C2 op7HAAY A4
29 F 7% WAA Y "oy HAIXY HFL H|
% 7](asynchronous)?] B.2= 7} ~H (broadcasting)g& ©]&
g} HlE7]4 BHEE A dAx] AL HIEIJE
Mulxe ¥2H<Q FZ(implicit invocation)[12]& 7H53
A s B4 844 d$ A + ol 2y v
714 BECS A2y HAR] Ad B4 MVCEY 9
ALgz Qe HolA HEXVES AR dEd & Bgd +
£t YA B2E A2y HEFE AFEE7] dEd dvtA
J HAXJEZ FA PHoe JFeA g€ += Aok o
A Be AXIERY AL vEr4 WAlA dA$E
Zlgte g2 §n u2 e FjAgL AEEA ged

AZdAE olF AXIYEES ZWNAAM BF HXUE
& U5 4 A4 AT o|F HXJIEE] AL UH
sloj 2] WETF EHe M2 v AXJETL B
YA E g F 7] dE dAASL o]F HIJE
ES 2¥NE & A=E 7] A E dZA} o1F A
FJdEES o2 HAY ¢ slojot v £ o
gE dgez Y AXJEEHY FAL & & gofok
#oh. CCA(Common Component Architecture)(10l= EF
38 5% 43" WEE o83y o|F HXUEEY ¢
o2& YAY 4 oo} 3 FE3td FA Wyol
deasittn d9sln ot 2N CCAE °F FXJE
E9) o] ~E daE WYPoR A & 4 & SIDL
(Scientific Interface Definition Language)® CCA Z# ¢
o] o]lF AXJVESH d#g oz By 4%



Port/Hd & ol&3X o|F HIUEES AREA 28T
F ARE &3 U 23y olF HEUEEY UAHH
28 HAHY F UAx AFIE F&HHY 2EE o432
o] REEo] o|F AEH|AE QAT U4 e
Yo QdEiFo|22 WHHE 4 Ao SIDLH 2ol ¢
#¥ deFoj2 FAEEE o83t A} FUY A E
210 F 7] dEd £ =RlA At 24 74
el e HEPE ZZA7} ofF HXUES AHH9|
& #47 FAE FAA F3aA doh 83 AxdEed
o 5L ¥ #YA, % HEUEY A AE <
Elgolx #A7lel A =Y 39 HEXdESdY F
A3 39 HEJES dHHoj2x HA L HLHE ZLEA
of SJ3ijA 8= i

o]% AXJUEZ] F4 ¥4 & CORBA-OLE & OLE-
CORBAS$H %2 H.gjR(bridge) BAId i &4 479
F@o] AYHI 7] Wil & =RAE FA FeTh

AR Agd T2 FFS old wE 2 AR 4
Az 48 ARE =Y <E 1>F 2ol F 127149
AZ2Z FAEA el Ug F Aok 4 FfdAA 4239 Y
F 74 8280 AR P FHF}EAE NP3 AT
Y AZx 4% B3 AXIEL Y4 AZAY T
8 7ede & 7 UAg Aotk 7 BAdA ddHE 4
AR T4 2489 ¢HE golu] 44 EAIN] A9
A ‘" 7158 AHEETH

(B 1) HEXe| SHYH ER

B} da% 99 A7
AR A e s aea 4] 8Y avded 49
2 A¥ve-| A4 M @
By Azde [5x4 3 @
2g A¥de-| A4 ) ®)
&% AEUE | E4 @ ®
59 dzae-| A4 © a0
39 HEXIE =3 (1 (12)

(1
Aol 2 HA(BY HTIE AdeHolx #§H4) -
GSEE 9 AR AH - Aol AL A%
LATUE Z2A A4

@, @

2N BAMSNE HAAE H4) > BSHAA Y
— 2B (e To| 2 HATlo] ajH BET FRES
o], A¥UE TEAE H™) > FEUE ZEX 07
AR A2 AIHE ZEA(AAAY 24 FF
W7A) > ATUE Z2As} A€ 2F AEXIEA
HAA A

@3)

dEHe| 2 HANI(AAA AFHol2 A - A=

HEAE ZE MM 78S HEHUE 28 289 731

#YHEY FEXVE AEHo|25 848 An27}
dex JAH - SSEHE A4 AR A4 - AHHA 2
AZLd A - HIVE T2 P4

5), (0, @), (11)

AXVE ZENGHY AXJIE dg#olx ) - A
A& #AE HIXDEGA g8 AH|27 §
T A - ES9HE 9% AL A4 - QdEHH: A
Fael A%

6), 8

A #AHFAED HAAE #Y) - ASHAA A2
S GLE(HEUE X EAN oA wEold ARE
o], HEXWE IEAE HY)->HIXJE ZEAA
AR A > ALIE ZEA(HA A} wfF He 3
FUES vjia=E Ad) -39 FEIES FA id
uz} HEAES 4= 35

(10, (12)

&9 AXAES g8A 4Fd Mul2E 9), QDA
oju] Aahe] HYy| W&o FdRY T4 847 B
& gart o

53 AEUE 2 o9 FXJES] Y F T
Z8% 9488 & A¥XUE ZEANE (VF )9 A$d
AejHol A A7 A FYHATE (), (7), ©), (1)
9 Afddes A7 FAM, 422, a23 & =8AAH A
Shate HEYE opF|gAE Addes &7l A 42
A el WA £ A9 T YoM dFeA
e FEFH AY 2% =7 A HFo] st
7] W&o 42 AAdME nHdA Fearh

5. T A vl

51 HEME

HEVE A HA PEe 7189 Z2ag9 Aojg
oA A1&¥+E API(Application Programming Interface) %
A AAAY g A ALEHE Ade#H o]~ E= CORBA
oA ALEEE 53 Aol $93<] IDL(Interface Defini-
tion Language)S 3 Zo] A9 715g AHW FHA
Zof whel PAEE B Fol AW A 3z oF =¥
Hog ZAge FA37] A= B AEJ ey
olg|g ARE HXJES] F9HH du|z i} FEUEM]
3 Aeidolx 2 45 FFE o FHF 2AA4A #
Ag A& FAEYEZH JHMo A EE JEJED] @
T4 ARe A d&3 Zo] IMAE FEH|AO2]

e 39 £A(behavioral property)
e %7138 %4 (synchronization property)
® QoS %4 (quality of service property)



732 BEM2|ISS=8X D M8-DD M6Z(2001.12)

olF 7% B& A7} olFA L UE FE& behavi-
oral propertyd BAe|" oj& tAl A= (precondition),
¥z (postcondition)& &% WA Wy d+3 BA
¥ (algebraic specification)ol 71%¥}& & permissible his-
tory® WAslE WY, Refinement Calculuse] 7]4HE &
abstract statement& ©| &3l Wo] AAIFH ATHEL

Iy o3 WYPES BF 54 HIUES 53 7]
Sol date] HAEE AR AU g & B =%
oA AMAEE Hish go] Ajel Fde 4 AEUES
zt 7159 A5 FA dF =d B9A ggez A v
£ gt ol WEE F B =FdA AANse 2% BA
Mst 713 el & AL permissible historyE A3}
= oagog B =R AAse 2F FAANME &
53 2718 BV A% WHoz o] HA WHEE A
£33

27138l £ tsiAE object calculus[16], piccolal14]
Sl A Hoare's CSP[17]\} Milner's pi-calculus[18]%-$ ©|
£8 HA ek AAE u oy B =FojA AN
AF gAML A dotdls mEse g4 gon FF
BeE Aot

AZXIED Al g FA Wyl dsid B& dF
7h Agga Qo 2 F 23YE Qo] § o] &3 HEW
EE AFREE o] Ak piccolalldlE A9 TR
248 HIVEY HIVE AL FAHSE scripts 3
¥JES <QHHol2Y HEJYEE HEAL 9 Jed
gle2 TE3 ZZay 243 A d8d s2E
TR AN AAY TS stz AA ok

%E 3§ Rapide, Darwin, Aseop, Unicon, Wright, ACME%
ADL(Architecture Description Language)olAe HIEJE
& Ags) A5t Afe Fdste AXIES dZF A
AFE connector® 93k UcHI5)l 4 AXVEE port,
player, constituent 2.8 B+ AFH 87 HELR
TFEHOAE dEFHo|2E Y o|EE YFHeE T
Hate] ddsAY dojol d(in-line) L2 & HEUE
o] 879 e HIJESY AFE udddd dZse
connectorZ ©o|83l HXJIEE ZAFA) Connectors
connector typed] %E AXVEEZE AAFHFH dAF 3]
E AXVEL F5EFd g 2d FAE /AL UA
2=

AXIES AAF Ao dsin Aoy FHeA HZ
& uhif1le] A=At o] AFelA = XML7]4e] BML
(Bean Markup Language)$ A¢t&ti o0& o]-83jA4 =t
¥l Z(JavaBeans) HEWVES AAH A olF Alol¢
i} oWE HiHL vy F FAER Joy Al
Fd 3= Az AFAEETS] 7154 4554 &
g Aok Ay dsME 383 nHA @

ket

E =844 Agse 2 9449 A Wt 2%
of Fojat: HEXVET F5FR diFd 24E FAS Y
A5Edo] i FA g AAstn Qo A F
dsle AXIEES BA FEE ad2 F83t2 o8
A B¢ #A3xdEY AT a7 AH22 E{S &
F AFXAES A REOZ olfHo2R AAY FY
AXUEE HA s PEe Adsin ok

52 cierst EHE 2 el

AXUE 7|9 A2y FHe] 242 HXIES
zPJYE B & don olg 842 Y FHE A
A AR FEE  ded FIdED 2, FXUEY
zHdYe) A, ZHYHRY FHeE & F Utk °IE
2 oA ARt A FHE e 2ol 7HHE 7
£33 fom2] 479 ¢ wet gAHAAE DEY
E y&x TE}T Utk

o A¥UE ujx] : HXJES} T dYd HlX|

o ZHYY vix] : T YYo] thE ZH LY WA

o G& A : e ZH YY) WX HAYE FXVE

A
o oAz AY: e ZYYo wRAEHAYUE HEW
E7 A%
o YUY FA4: e ZFYYq wAHAYUE HE
VES 2 4e A%

o TUE ojfEg : gL ZHYY ujxHode #

FUES B AXJED 2%

o] Z A% FHldl d3 A F AXIE BN
Hlazt <# 2>[2]8 2ol AAHI gl

7 AXVE e HXJE vixd oig wjx JEY
Es Aosta goh 2y I 99 tE FXYE A7

(B 2z HEHE IdolMe| Tt HEY

Form/
Technology

Water

EJB COM+ | Java Bean Bean

OMG/Orbos

Component
Deployment

Fromework || [ OWr® avM (Portable object

Deployment (fg:l‘?‘a;’;’ plug-in) adapter)

Simple
Composition

Heterogeneous

Composition (IOP) (op)

Future
(policy
objects}

Framework
Extension

Component

Assembly




Pejo] tiF FANY AYHA JA 2o dAAE o}
3 gAsa JA g BE e 2R HIWE oJiE
ol @ FA FRo| RN ofF AF7H FE3 Y
H1 A gk ¥ =RdAME olF 1Y Y ¥HE

AQs7] ¢ A PAe BA F2E Y ed

E¢ 2 A% Yol ekl $IY AL AN WA 7
2§ AAsa Yk

6. dR 3 ¥ AN

1Ee HAIVE A PHEL 54 HIJED g
713 dAd A32%E AT 9 FuE Fiise ¥
Ae HgozM A3AFS AF FAXMZAY 75 &
AE 714 Bk ohel AXVESY AAH A dig ¥
9 755 B2Ea

ole] dg RgHor B RN A FHodd=
AFIEES A9 788 ] AT PAMIE o
A FZE Ao, ol ol g3t FEXJIES vg@
A% dee 2ol st A7

A YANE 71& ATUE P4 P2 E HIHE)
el 2 AFXIENY HIEF U9 FAE 753
A #AFY, AAH AXVE AFE 5o e Fejg
AXJE ZFE Jod ¥ ALddtt ol &9
AXJE of7|e o] H|sle HXUEQ A7 & HEUE
Bdd sl F o F9A(flexibility)? 234 (scala-
bility)e] ¥& HEVE o}7|dHe} 75& 7sdA & &
gt ol o3 Elo] o}Fjd A FHE JMEEA o E
3 4% gAME AXVE 28E 9% ddAE 785
5 3z AXJUE A =79 7% €8E F UE
Aoz #udth

oz A HAAM 573 444 (synchronization pro-
perties)¥ Auj29 A(QoS) FE9 F7t Wy, AEFH
z29 Ad AF 9ol didtd AL 978 A9E 43
oln} zul FA0M AF FAANE ol&F HIIE HY
79 Fd 97T APt Aok
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