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Abdtract:  Focusing on model-driven develgpment for collaborative systems,a new description goproach for the forma se-
mantics o architecture models is propased by combining category theory with agebraic specification and process a gebra. On the bar
sis of component specification ,morphisms are used to describe the relationships between components ,and the morphism types imply
the different semantics of component relations. Thus architecture models are described within typed category diagrams,and functors
are used to describe the mapping relations between different levels of models. The formal goproach can be used to judge whether a
transf ormation satisfies some property preservation constraints or not. A collaboretive editing system is given as a case to illustrate
the gpplication o this gpproach.
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;(5)

;(2)

;(4)

; (6)

(Process Algebra, PA) 18

(Gonmonent goecification)

cP=(dad,A,l fa,fp,BP,®,1),

(1) ad
2 A
3r
(4) fa
(5 fp
(6) BP PA
(e

91 p I

IComponent UIManager

Attributes
Cid: String;//$3fIME— bR
Private CompStatus: StatusType; /14 54k PR 7R
Private UIEventSet: Collection; /FH F F i #4H4E&

Ports
InPT1{
Boolean collectEventInfo(), /4 F - F- i 4

}
In/Out PT2{
Boolean sendShareEvent(event: Event Type),
NRIEIFBREBIER
Boolean receiveUpdatelnfo(message:InfoType),
/B ERTARER

zn/Out PT3{
Boolean sendLocal Event (event:EventType),

IBIEA R R B
Boolean receiveLocalInfo(message: InfoType);

11N A 3 5 T SET 5 8
}

Axioms
(collectEventInfo()==True)=>(sendShareEvent() v sendLocalEvent());
receiveLocal Info(message)=>Redisplay();
receiveUpdatelnfo(message)—>Redisplay();
Or
BPy & clBvtlnfo.(sdShrBvt BPy+sdLocEvt.BPy) + roShrlfrdsp BPy
r*‘rcLodfrd:p BPy.

B2 F P 5 AL EE ) - UTManager ) 8L £ iR
1 Ul Manager
CPy = (Qdy,Au [ ui . fau . fpu , BPY , Pur, 1u)
2 , Ady ; Ay ={ Ul BentS
CompStatus} ;1w ={ PTL, PT2, PT3} ; fau
, : type (Ul BentSat) = Cdledtion,
type( CompStatus) = StatusType; fpu

type( PT1) = In, type( PT2) = In/ Out,
type( PT3) = In/ Out, MessageType( PT1) ={},
MessageType( PT2) ={ BentType, IrfoType} ,
MessageType( PT3) ={ BentType, IrfoType} ;

Dy, 1y (Axiom) ; BPy

dBtirfo:
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2009

sdshrBvt : ;
sd_ocBvt : ;
rcShrif :
rd_oclf : ;
rdsp:
2.2
2 ( Conponent  ecification
norphism)
CP, = Qd, A4, fay, fpy,
BP,, @y, Iy CP, = Qdy, Ay, T, fa, fp, BP, Dy,
I, CPy CP, w:CP, -CP,
(D Wy AL -A2, Wy (A1) SA2,
da A, fa(a) =pfa(ws(a)). =p
(2) Wee iy -l 5, Wy (M y) <l o,
dp 1, fu(p =ofpA(WL(p);
(3 Wgp:BPL -BP;;
(4 3qg P,w(g Py
(5 Ipr 1, 1(wW(p)) 20(11(py)) .
(4)
; (5) :
2.3
7 (101
(101 ’
3 (Architecture category)
AM = CO, CR, CT,
RT, RuleS , Q0

, CR

,CT , RT

, Rules
(7]

(1) O={gll<i<n,sort(a) CT};
(2 CR={r|0<j<m,da,b 0O,r=(a,b,t),
t=sot(r) RT};
(3) RUeS: RT x RT - RT,
(Rules) , wW=tXs t,s
i, CR,rr=C(a,b,t),=(b,c,s),
nn=(a,c,w) =r°r, CR;

(t,s) dom

4 a @O, r.=(a,a,u) ,u=
sot(ry) RT, t RT, uxt=tXu=t;
(5 rn=(a,b,t),=(b,c,s),rn=(c,d,

Q. () =(a,d,(txs) xq =(a,d, tx(sx
o) = (nn)°r;

(6) r=(a,b,t) CR, rra=rr =
r, ra=(a,a,u) ,rp=(b,b,u.
4 (Sub-architecture category)
AM; = (COp, CRy, CTy, RTy,
RuleS; AM,; = CO;, CRy,
CT,, RT,, RuleS, ,
(1) co, 0O ;
(2cnn ChL ;
(3 Rl: RN ;
(4 a,b CO;,t RTy, (a,b,t) CRy,
(a,b,t) CRs.
) , AMq AM,
(5 a,b C,t RT,, (a,b,t) CR,
(a,b,t) CR;.
PA l (8]
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(Fu(cs) , Fu(cs') , Fu(t)) CRy;

2.4 (b) ra=(a,a,u) CRy,u=sot(r,)
, RT:, Fu(ry) =(Fu(a), Fu(a), Fu(u)) =(Fu
(a),Fu(a) ,u) CRy;
, , mapping (o) Fu(f°g) = Fu(f)°Fu(g), f,g CR
f°g.
(Functor) " . 1 Fu: AM; —
5 (Architecture mepping AM,, Fu(AMy)  AM,
functor) 4 5,
AM]_ = (D]_, CR]_; CTlu RT]_,
RU'eS]_ AM, = (CO,, CR,, CT,, RT,, Rule82 ,
Fu:AM; -AM,, .
(1) s 00y, Fu(cs) QOy; ,
(2 cp CTy, Fu(cp) CTy; ,
(3) Fu RT, RT, , A ,
( a) t RTl, FU( t) RTZ; 3
(b) u RTy, u= Fu(u)
RT,; 1
(o) t,s RT, Fu(txs) = Fu(t) x Fu
(9); 3 :
(4) Fu CRi CR ,
(a) s, 0, (cs,c8 ,t) CRy
. : . p D
RETH 2R BB
—
BV Vs Bk K WMETT 2R R
. 7
€ s
SCRAY B %
T T g
_ WERE )
r 3
JR A B I
1
DL St 9 7 b 2 A H 04 L A B
t
WO FE V) t B 5 B st J L A M5 B
_ P )

B3 thRIgE RLH B AR AL H



110

Database Access ()

SCollaboratig
Edit

Qollaborationd™
A

SCommyni
Con

Collaboration Interface Manager

Communication NetO-—

Local Database

Collaboration
it O Client

UI Manager Soooom————

Source Model

4

B4 thFIGE R RS HBIEBUN A

O
S-Collaboration
Awareness

Target Model

Local
Information

Update




4A : 111

c ,f1 o T-UlManager)

mepping
,  t-ccim=mle,t- ffrmp=my’ '
fi,t- fmg=me’fy '

[7]

(TUIManager) , 5 ’

mponent T-UManager

Attributes
Cid:String//#){FAIME—br.&
Private CompStatus: StatusType.//#}{47 &b (4R 25 !
Private UIEventSet-Collection;// Tl F* Sl 464445
Subcomponent locIfUpdate: LocalinfoUpdate;//f #3{4
Subcomponent locMsgManager : LocalMessageManager,//f-fi{4:
Subcomponent shritfManager:SharelnterfacrManager,// - ¥4

Ports
In PT1{
Boolean collectEventinfo(); /43T Fimi {4
}
Inner PT2{
Boolean isShareOperation(event Event),// &7 b 3 St 444
Boolean void transLocalEvent(); /4% i A M4 $if4
y A ,1976 1 )
Out PT3{ ;
Boolean sendShareEvent(eventEvent Type); 2008 12 ;
I ERIEICFERAE SEE R :
) 4
Inner PT4{ d
void preLocallnfo(), //FigbFEA Huk{te 46 4 W e
} -
In PTS{ i
Boolean receiveUpdateInfo(message: Info Type), o
oS

1« ' Emdl :Hk @rail. sdu. edu. cn

Aa <

I E RN BER

}
In/Out PT6{
Boolean sendLocal Event (event EventType),
1BOEA SR E R
Boolean receiveLocalInfo(message InfoType),
1A S T i [1] : . :
} [J]. ,2006,27(11) :148 - 153.

Axioms Yang Shengwen, Shi Meilin. Co-service: from groupware to
(collectEventInfo()—=Ti Sh tion(),
f;ha,eof’,auﬁf,’(;?jimﬁ:ﬁ“x service-oriented collaborative systems[J].Journal on Communi-
(1sShareOperation()==False)=>sendLocalEvent(), : . ~ f H
st cndhi bl Sy cations ,2006,27(11) :148 - 153. (in Chinese)
receiveUpdateInfo(message)=>R edisplay(), [2] Brent Hailpern, Peri Tarr. Model-driven development: The

Behavior good,the bad,and the ugly[J]. IBM Systems Journal ,2006,

BPryr A ColEtlf (isShrOp sdShEt BP zuptisLocOp sdLcEt BPy )] 45(3) :451 - 461.
oShif rdsP BP oy +reLclf rdsp BP o (3] 9]

s SEEREAIMLE. A BT RS 2006,17(6) :1257 - 1275.
EF ARG HR Me Hong,Sheng Junrong. Progress of research on software ar-

T-UlManager chitecture[J].Journal o Software,2006,17 (6) : 1257 - 1275.
BPrui . UlManager (in Chinese)
BPRy , BPru (8] BPRy . , [4] Beydeda,S,Book M, Gruhn V. Model-Driven Sdftware Devel-
opment-Volume |l of Research and Practice in Software Engi-
neering[ M ] . Berlin : Springer ,2005.

M : Myimanage = M Fuimanager

UlManager ( ( 105 )
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