C2 op71EA 2E1U e 1% UML20 259 33

C2 o718l ~e}Yd& 98 UML2.0
=zjele] o7
(Extending UML2.0 Profile of the C2 Architecture Style)

= ¥ 7t = T+
=y B depg” sEe

— —

(Sunghwan Roh) (Taewoong Jeon) (Hyonwoo Seung)

8 % 2ZEdO] oFdHE LZEe] A2l 9] 7 Hulolrt oled LZEg 0] olFiEA
BEL U BHS 98 odA Jle Aol(ADL)E AMEStY Zleg®rth AR tiREe ADL
2 C2 2e}d ADL(C2SADL)AYE AZEH S A2t sfidte] Hagh 24E FolN ST AHNE
23t AYHRAY Bxe 7Aoo wifel ste FHol U] Wi oHEAE FAsE Ao
24 ZFEHA AT ¢ UMLS ¥ 2y do|2X L=z Ego] /it A F4d dad #7|9
A7 2o AYETES AT Qong AZES] TS % AMYY BEE o2 Asith
T} UMLE AZEo] o7|dAE FHIEE HAlE R o7 dEd UMLS AHEste o7
AE F@d] AAE UMLE 83, @Astaor gtk 2 =EAAe UML209 71gh C2 of719 A
24y Aol Z2adg FYsgch FE C2 oldA 2dY dole 47 dof A2RE 298 e
8 AHEE AT

9= - AmEde] olF|dlX, o}Fjelx )& o, olFi¥AH =y o], UML20 Z=%d, UML2.0

Wet=d, ACME, C2 £Etd

[
=
=
=
a

Abstract Software architecture is the high level model of a software system. It should be
specified with ADLs (Architecture Description Languages) for its clarity and preciseness. Most ADLs
such as C2SADL have not come into extensive use in industries since ADL users should learn a
distinct notation specific to architecture, and ADLs do not address all stakes of the development
process that is becoming diversified everyday. On the other hand, UML is a de facto standard general
modeling language for software developments. UML provides a consistent notation and various
supporting tools during the whole software development cycle. But, UML is a general modeling
language and does not provide all concepts that are important to architecture description. UML should
be extended in order to precisely model architecture. In this paper, we defined a C2 architecture
modeling language as a UML2.0 profile. We applied the defined C2 architecture modeling language to
the modeling of a restaurant reservation system.
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7} 439 9 C2 component instance?] C2 portell
binding @AY & C2 connector instanced] C2 _

role?] binding ¥t} ©jwWl C2 connector®] C2 role

o) binding 8 4 Y+ C2 port Y C2 role?] =Z7|E

self.C2ConnectorType.C2ConnectorRole.C2Port
Binding

inv self.C2ConnInstRoleBinding

self.C2ConnectorType.C2ConnectorRole.C2Role
Binding

inv self.C2ConnInstPortBinding->size()
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«stereotype» C2ConnecterType «stereotype»
C2Connectorinstance 0.1 C2Connector
/C2RoleBinding
N i union
C2ConninstPortBinding C2ConnectorRolg}* 4|4 _(.1 }
«stereotype» * 1| «stereotype» |+
C2Port C2PortBinding C2Role /C2ConninstRoleBinding
«stereotype» «stereotype»
C2TopRole C2BottomRole
0.1 lo.1 0.1] 0.1
C2ConnBottomToTop
{subsets C2RoleBinding}
C2ConnTopToBottom

{subsets C2RoleBinding}

2% 14 C2 23 AYE 2B~

«stereotype» 1.7 1. «stereotypes
ArchPort archPortBinding ArchRole
«stereotype» 0.1 0.1 «stereotype»
C2Port /C2PortBinding C2Role
{union, redefines
le archPortBinding} Ltk
«stereotype» «stereotype» «stereotype» «stereotype»
C2TopPort C2BottomPort C2TopRole C2BottomRole
0.1 0..1 0..1 0.1
C2TopToBottom
{subset C2RoleBinding}
C2BottomToTop
{subset C2RoleBinding}

a¥ 15 C2 E% XE

+ self.C2ConnInstRoleBinding->size() >= 0

C2 top role®} C2 bottom role2 % connectorifo)
top TE bottom portE vt} C2 roled] C2
role bindinge ¥ connector?l roledlx 94Z2% &
connector?] roled &m3ith wa}A C2 bottom role
2] C2ConnBottomToTop< ¥ connector®] bottom
roledlA] 9Z8"E Ut connectord top roled, C2
top role®] C2ConnTopToBottom<e ¥ connector?)
top roledllAl JZE thE connector?] bottom roled
ojmgt}, C2ConnBottomToTopst C2ConnTopTo~
Bottom®] union< C2 role binding-& #A3%}. oA
2 C2 713 5¥E wES

context C2Role

inv self. C2RoleBinding = self.C2ConnBottomToTop

->union (self. C2ConnTopToBottom)

+ 19 15¥ C2 connector® C2 role®} C2 component
9] C2 portste] BAIE HAE} C2 roled] C2 port
binding< arch role®] arch port binding & Z%E )
Aolgltl. C2 bottom to tope connector?] bottom
role?lA component9] top portZ VZEE binding
€ yepdth o)A C2 w73 3We wEIY C2
top to bottom< connector?] top rolesA compo-
nent®] bottom portZ WZHE bindingg HeEpdTH
)AL C2 73 4H-& W3}

+C2 role?] C2 port bindinge C2 bottom role9)
C2BottomToTop¥# C2 top role® C2TopToBottom
£ uniond R Zr}
context C2Role
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inv self. C2PortBinding = self.C2BottomToTop

->union(self.C2TopToBottom)

¥ 16& C2 connectord] 3 o2A] reservation
connectorS E &t} Reservation connectorellA] top
2} bottomE ¢2 connector?} ZHE ¢2 roleol @3,
customer®} service providers Zt c2 roledl] 9Z2HE
port9 types YEbATE Reservation c¢2 connectors
1709] ¢2 connector instance® Zr=th o
C " 178 2 oA 3 dEH restaurant reser—
vation®] F%E& HoJFTl Restaurant reservation<
reservation ¢2 connector?] instance}! rsvRequest$}
rsvMaking& 7FAH, o] ¥ 719 connector instance
guest®} agent 18]31 agent®} restaurant c2
component AlOlE A7} 18 179 Z c2compo-
nent= top¥} bottom c2 portE 7FAL §loH, ©] c2
portE< reservation connector®] ¢2 role ¢ top =&
bottom$} binding BAE Ztet)

4.5 C2 2IE{HOjA

a9 18& C2 interfaces} C2 ports}e] BAE el
ik C2 top porte toplnd} topOut interfaceE 714
@ C2 bottom portt bottomIn®} bottomOut interface

L

L

£ zreth o] % topIn? bottomOut interface® C2
notification signal® X5  topOut  bottomIn
top.

C2PortBinding's Type

! ServiceProvider

TC2Interfacs”

=1
=

SE& A BAALZQ6Y

interface= C2 request signalg A%}

5. At A3
2 =gdA 38 (2 28 oplEA Zaide

AHgste] Al o 9K(restaurant reservation) Al2¥ 9]
ol7Ex g AAgT AT o A2EE AgE
£ IZ(customer)d] HEF EZL A= AL Fo}
A AL dta g Be Aotk

A deF A2HE FASE F8 C2 HEJEE
CustomerUl, Customer Representative, Reservation
Agent, 718]2 Restaurant Representative®]t}. Custo-
merUl FXVEE s74e] Alad] H&E of A&t A}
|7 QEF o] 2(UL User Interface)E @33t o] 7
¥UEE YR RestSelectionUl FXAESY Menu-
SelectionUl HEXWEE el RestSelectionUl HAXE
JEE 140] AgFg Jdd of AHE3 U FH)AE
@233, MenuSelectionUl HAXWUE= &4 WFE A
g23ls e HolxE AFFrl. Customer Repre-
sentative FEXWEE A oo} A A AMR3le 174
o] tigt ARE 71Xj3 gtk o] AXVEE 1A 7%
2 JEehl= Preference AXVE, 19 1A FAhE
Uehl & Address ZEVE, Jdx 3149 dA 93&
HH3E Location ATXTVEES ¥ 3l Reservation

“C2RorBinding's Type
g :

Customer

o

I2€ 16 C2 AYEY o

C2Role

ownedC2Conninst

Bottom

TR 17 C2 oEA Y o
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Reception Jprovided
«stereotype» * «stereotype»
J Archinterface &y ArchPort
Signal T Zr
/in {union,
T(require a4 * redefines provided} «stereotypes
/out {union C2Port
«stereotyper redefines required}
C2Message . ﬁ}
A topin
= {subsets in
«stereotype» K ' «stze;_eotype»
«stereotype» C2lInterface  |atopOut C2TopPort
C2Request {subsets out}
bottomin
«stereotype» *{subsets in} «stereotype»
C2Notification | bottomOut C2BottomPort
{subsets out}
a9 18 C2 g Holx~
provided
C2 interface
required
C2interface .
: 4
1 iAgent
iRestaurant D—L] «C2Component» [J<; .c
tor] ReservationAgent pottony> ICustomer

c2 poﬂ

1% 19 Reservation Agent ZXVES] X E

Agent FEXIAEE o8 AET AFE 79 &% A3
< 933, o] AXFEE JH nAEL B
Customer Manager HIEVES AZJES
Restaurant Manager AXYEE ¥35T) LocationSP
AXIEE 149 A fAol A JRE 8T A
vl A FAHservice provider)®)th. PaymentSP #H ¥\
ET 129 A3 NE-E HE3he AL AlFAlolth
Restaurant Representative AXYEE z} 43| thgh
HRE 23 9tk Product Manager AZTWEE <
YeR) L Inventory Manager HXJUEE &4 ZE&
#e] 3} Reservation Processor 7 ¥ Ex= Reservation
Agent ZXYUEY} AZshs ARE uigog s 4
oFgit), Order Processor FHEYVEE 1ol FES 2
o wigdle dg A Ay nAER HFES
Reservation agentZ F3& & 344 =9 2zt 2
o} shle] Ulg zteth

5.1 C2 HEHEQ 9|

1% 19% Reservation Agent XY EE black box

BH o2 HAFE) Reservation Agent AXVEE C2
providedst required QVEIHO)2E JHXH o] AEjF o)
258 C2 TEEZ 539 ¢Fe =@ driexpose).
iAgent <QIEl#o]A~E Reservation Agent FEJEIL
QR Ak A 71%E AT Ag AHH |29
t}. iCustomer$} iRestaurant EIZ|o)2= Reserva-
tion Agent AIXWVEZ] oF AZE 7] H3lx 42
ZRE ag 3= AEHo)|2Eo|r) o] g dEuH <]
2E8 C2 top XE$ C2 bottom XEEZA HAIXJE
9ol =g

C2 TeE C2 AXJUEY U FZE Hezdth
#4318 Reservation Agent B¥WES] white-box
Y R TEE 29 203 2o C2 FEAES Yy
TZE C2 MBZAXAE(subcomponent)$t C2 AEBA
WEl(subconnector)®] JZEAEZ FAHT 2l
9% C2 EE| oM P&sEc WE AIZJES
B FEE delegation AYE(HI)E Tl A2 &
A=, YR HIJEEL assembly ALH(H)E §



B<2 iAgent
! bbttom'\ iCustomer

4
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«C2Component»
ReservationAgent

iRestaurant D——[ : Restaurant top : Customer

top top Manager  Tootidm Manager
. Delegalioh
Assembly .
connector(link) connector(lin

Properties {

}

maxConcurrentCustomers:int = 1;
multithread: boolean = false;
sourceCode:File = “archicomp\ReservationAgent.idn”;

Properties

2% 20 Reservation Agent AXVES HE 7x

3log A2 ddEn C2 AXIEEL ¥|7ZZH(extra-
structural) FRE PropertyE F3ld FHY + vt
28 209] Reservation Agent AXVEQ] Property:
Reservation Agent AEXVEJ FAlY 428 & Ae
A 12 HZEAE sig9) gF 2 Z(multithread)
b5 o2 aEl3 o) HEUES HiE Wz ARy
0de §xE delEct

5.2 C2 F{4jEjo| Ho|

2% 219 Reservation Making 7¥E]9 Reser-
vation Request AYEE el 2P oo} Ao A
HE A% B3 ZREFES AT Yok AYE UiR
o] ZZEFL UML collaboration the]ol1lg H¥
g 7 Jeov AYEHY gRde vEhA et

5.3 C2 o7 |HIA Q| 2|

ag 22 A% 4% Ao s HYS FE(top-

Complex Protocols

level) C2 o}7)¥)14& UML collaboration Tholo]13
P2 BAFTh a7 232 A3 A% Al2He] AR
4 FZ(composition structure)EM )23t classifier
FEY 4 FRE A2EE £E9 §A4 722 dx
B2 38Hinstantiation) By QB2 £59 A 2R
e ¥ 24, 259 A7 U)ot £4 W FEoth

a9 24v A2E 2V vEhe C2 oFE A9 ¥
A FZE HdF) o] QaEA £F9 A FERE
298 239 classifier 89 T4 TFRERE J2H3s
o) o] 4 FER= A% 27] use case?t 27138
4 FHoZ FAHI

a3 2B £4 e FEE 9 C2 oEA g4
TRoltt. 19 249} A FEo| viste 439 FRE
Zt= Restaurant Representative X VES} o2 A7
3l Reservation Making A4, a8z S4gk8 =

o

Complex Protocols
s

¥ Reselvati
i eservation
Reservation ¢,pginding C2Component
Making ' Request
/ +
______________ ...y Reservation Reservation | ...
C2Component Agent Agent
: C2PortBinding
+ :
Representative SP ¥ SP Representative
L SP

| L tionSP

2% 21 Reservation Making 79 E1¢} Reservation Request 7)9E]
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«G2Component»
Customer
Representative
customer e
e
«C2Architecurey )
RestaurantReservationProcess
SR e
agent
«C2Component»
ReservationAgent

s

«C2Components
Restaurant
Representative

restaurant

a9 2 4% ok g 349 29 C2 obr)dA

Complex Protocols
Reservation <--==""""" Reservation
Making Request

C2Role
top,

Simple Protoco!

Bottom

Representative a:: N

Top

C2Port

bottom to|
top bottom

P

hottom to
LocationSP
top bottom

a9 23 A9 doke % classifier 59 AA 4 7=

:Reservation
Request

«C2Component»
ReservationAgent

:LocationSP

a9 24 4% 2018 A% A2™

1>

«C2Component»
CustomerRepresentative

:Address [3

Bottom

L} (] ]
» -. :Preferencey -u [

«C2Component»
CustomerUt

:Rest
Selectionul?

29
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:Reservation :Reservation
Making «C2Component» Request
ReservationAgent
R :Cust «C2Component»
Manager Manager CustomerRepresentative
5
% i -- . ]_— z
A :Pay ] o
H m
«C2Components ‘Céﬁ:tmr':":ar“
RestaurantRepresentative . ome!

| :Menu
SelectionUIT

a9 25 24 WY A% A2dA $FY BY T2

EE 3= PaymentSP HIXWYE7} FIlE QA
23} glo] AU

6. ZE ¥ ¥ g7

UMLE o]&3ld o7l g 2dy 3r] 9§ 718
GTFEL UiFE ™A Jldy HHo] REFPA
UML1x& 7o g 3ix gk B =Fdie ol7E A
2y sido] Bo] F718 UML2.02 &33le C2 o}7)
93 2l dolg Holston], UML20E ashe
o 983 AY 28& OCLE 3 BAsigz, 28
C2 o9 Zand detede ANt 8
C2 o9 A Zegdde A% oo Al=gle] C2 o7)H
HE HAs=H AFEEHUT B =8 Fod C2 o)
7194 2dy o9} C2 o} |9 A AXIE, 183 C2
oFId A AdEe U7 22 5L e
» UML2.0€ lightweight Wiez st C2 o}y

95 2dy gdo]g Aosigenz 71& UML20 =

79 NYE BE § Aok
* Generic ADL Z239dg& A1 ol sy

C2 ze}g TzHd Fosgat oHT 48 &

Fo] wWe AZAHY Po] FRE MDA LZEH0]

Aol Agtsicy
«UML20 wiglzdae] da4E $83) aestd C2

o7l A Rdy dojE Hodgerz ulpx3 &

el ®do} Hestn C2 olF1EA Aewol =g} C2

olFldx TLEVT Eelgo] ZHHAYT

«C2 oPIEA HEHEE C2 ol7|dx TE4 23
WE PZ(internal structure)’t W&stATh

+C2 oMdH HIJEE AR AYE & Qe
C2 o719 3 Ade g B3l M=z dd9u)

«C2 ol71"A HEJES 39 HEIE(subcom-
ponent)EL BF C2 oHHAH HIXJEEZ AJ=
= 8 ¥4 FZ(recursive composite)?] C2 o}7)
93 AXVEE BE¥€F 4 gtk

«C2 oA Ay AA=HE WA (connectable
element)E C2 o718l XEZ AT 4 3}

«C2 o}71elA A9 A4 BEHAo] &}

«C2 o1EA AdEE AgFozH Ade ol
ot HEAHog Jehe d9F HeS Aoy
AZHoz FAsld 944 28 BIE 5 Aok

+C2 op7ldA Adele B ZZEZS YR 7}
4 F 3ok
E =79 4T ZFHE wBoE ¥F " dFcs

o 2o

B =EA AYE C2 olnEA Ay loje] mE
gL F2 C2 oF|gAY 72 HE oFn ¢
o C2 oEA Y PHE HAB e FES
%E F AUtk C2 opFldA 9 P FHE 723
A BAGe] QAL FASEE HA Hojof s
71& UML WelRd F2E7 d#4E 23k

2
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Tt 71E =& o838 HE: BAo] shgdith

B =24 golE 2 oppda Yy doE A8
dlod Z1e® C2 ol7|EH BHEHE TH Eda9
A A& APy 9% d7rr s FA 7
A& EZH(decomposition)#} ] B E}o] (subtyping)
o] AL o] &E 4 e oA Ao AEE
el ol d WAL HE0e o A AYolAM A
N2 a9 $£29 AGALGES PEsof ek
AZed A #H0] B wet oddd A
TAE 7t 470 Yehia gtk # =89 C2 o)
g3 AL ol tgt d2d HAsS FEI
ERY & A g AFo] dasich

C2zeld o|99] t& 2gdoly Ee g F&
2l oiEH =dy ol sdeln, AdE o)
g3 U7 dojE Agstd ookt 399 AA of
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