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Associations in General

We consider associations of the following form:

Reca
(r: (roley : Cy, pa, Pry &1, v1,01), -, (roleq = Co, i, Poy &ny Vny 00))
Only these parts are relevant for extended system states:

(r: (roley : C1,_, Py, S (rolen : Cry o Poy oy, )

we assume P; = P, = {unique}).

(recal

The UML standard thinks of associations as n-ary relations

which “live on their own” in a system state.

That is, links (= association instances)

« do not belong (in general) to certain objects (in contrast to pointers, e.g.)
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contrast to pointers).

 are (in general) not directed
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Links in System States

7 (r: (rolex : C1, Pty s, )y (10len : Gy s Py 2) |

Only for the course of Lectures 9/10 we change the definition of system states:

Definition.  Let Z be a structure of the (extended) signature
S = (.6, V., atr).
A system state of . wrt. & is a pair (0, \) consisting of

tent mapping

© a type-con
o1 D) = (atr(€) » D(T)),

* a mapping A which assigns each association (r : (role; :
C1), ..., (role, : Cy)) € V a relation

127 — Sassocsem —

A(r) € D(C) x -+ x D(Ch)

(i.e. a set of type-consistent n-tuples of identities).
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Association Semantics: The System State Aspect

Association/Link Example

Signature:

7 = ({Int},{C,D}{x: Int,
(AC D:(c:C,0.%+, {unique}, x, 1),
(n:D,0.. +, {unique},>,0))},
{C—0,Dw {z}})

A system state of .’ (some reasonable 2) is (o, A) with:

o={lc—0,3p— {z1},7p— {z+ 2}}
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A={A.C_D~ {(1¢,3p),(1c,7p)}}
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Extended System States and Object Diagrams

Legitimate question: how do we represent system states such as

o={lc0,3p = {z 1}, 7p = {z > 2}}
A={AC.D~ {(1¢,3p),(1¢,7p)}}

as object diagram?

OCL and Associations: Syntax

Recall: OCL syntax as introduced in Lecture 03, interesting part:

expr = ... |ri(ezpry) 70 —TD 71: Doy € atr(C)
| ra(expry) :7¢ — Set(rp) ry: D, € atr(C)

Now becomes

expr == ... |role(expr)) :7¢c — D p=0.lorp=1
| role(eapry) :71c — Set(rp) otherwise

(re... (role: Dy, oy oy Yooy {role’ i Cy oy, ), ...) €V oor
sy {role’ 1 Cy Ly ., ), ... (role : Dy, o, ),...) € V,role # role’.

Note:
= e Association name as such doesn't occur in OCL syntax, role names do.
o capr, has to denote an object of a class which “participates” in the association.
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Associations and OCL

OCL and Associations: Syntax

OCL syntax as introduced in Lecture 03, interesting part:

| r1(eapry) :7c = 7D r1: Doy € atr(C)
| r2(eapry) : 7c — Set(p) r2: D, € atr(C)
Now becomes
expr == ... |role(expry) :7¢c = Tp p=0.lorp=1

otherwise

o bl i dsse

if Hhet is /
L
(r:...(role ~(role’ :C, .., )....) €V or

(reo(role' < C,y oy )yen (role s Doy sy ). ) € V,role # role’. §
by s bt ks of wmc oocds e Gect.. reson)

Beanles [Tle——{S] (et DBY welh) Ok
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OCL and Associations Syntax: Example OCL and Associations: Semantics
expr = ... |role(ezpry) :71c —Tp p=0.1orp=1 (Lecture 03)
| role(ezpr,) :7¢ — Set(rp)  otherwise
i Assume expr, : ¢ for some C € €. Set uy i= I[expry](a, 8) € Z(70)-
_fu . ifu €dom(o) and a(u)(r1) = {u}
(r: o Iri(eapry)(o. 8) = ﬁ L otherwise
. _ fotuw)r) . ifw € dom(a)
o I[ra(eapry)l(o, 8) = ﬁk " otherwise
«:\‘m Now needed:
, P , Irote(eapry)]((o. X), 8)
3 Figure 7,21 Binary and temnary associationdOMG, 2007, 44]. 4 w
o ) « We cannot simply write o (u)(role).
ocotcl Playes v: seelpe (o) >0 K 1(1n.2r), <Meg Recall: role is (for tI .1t) not an attribute of object u (not in atr(C'))

o codng Pl i Al p 5 5ic >0 NoT 0k ()¢
o Corkk fluges v S s a0 0K
o cnab Ry s Wl b 00 ok a0 S0 Ol

What we have is A(r) (with r, not with role!) — but it yields a set of n-tuples, of
which some relate u and other some instances of D.
role denotes the position of the D's in the tuples constituting the value of r.



OCL and Associations: Semantics Cont’d

Assume expr : 7¢ for some C' € €. Set uy := I[expri[((0,\), B) € Z(7¢).

o Irole(eapr))]((e,A), B) i= ol

, otherwise ﬁ
“120
Lrole)(uy, A) , if uy € dom(e) g e

o Irole(ezpry)]((o, M), B) == A ! theraise w g

where s

u A HA* (u1yn s un)

0.1, pes
At et ﬁ: | if uy € dom(a) and L(role)(uy, \) = {u}

L(role)

(roley s oy Yy (T0len t oy

Given a set of n-tuples A,
A | i denotes the element-wise projection onto the i-th component.
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The Rest
Recapitulation: Consider the following association:

(r

(roley : Cy, i, Pry €1, v1.01), - (rolen 2 Coy in, Py &n vns on))

e Association name r and role names/types
role;/C; induce extended system states \.

e Mult y 1t is considered in OCL syntax.

y &/Navigability v: well-typedness.

Now the rest:

o Multiplicity j: we propose to view them as constraints.

« Properties P;: even more typing.

» Ownership o: getting closer to pointers/references.

« Diamonds: exercise.
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OCL and Associations Example

Ifrole(eapry)](a, A), B) =

, otherwise

un}} b

AEEEE_,:  if u1 € dom(o)
L
L(role)(u,\) = {(u1s- -, un) € A(r) | u € {ur,

$=( _.MAx\P?Ah&.:y«u,v %,

m.w <{61) )
=Bl)

o={lc=0,3p— {z—1},7p— {z—2}} =T

A={AC.D~ {(lg.3p). (I, Tp)}}

<P
Iself (0., {self 1 16)) = TLwGH)B(GLE) = L(n4)3) {3538
= § 0w e MALDY [ edumit = { (1,30, (1, 1)}
R . PERIE RN
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Rhapsody Demo
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Associations: The Rest
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