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Recall: What Do We (Have to) Cover] [ jo—se=ze=

An association has m it Assointion

« aname,
« a reading direction, and MW

© at least two ends.

Each end has ) s g L]
= rle name,

 a multiplicity,

© aset of properties, ﬂ’ Aggregation
omposion

such as unique, ordered, etc.

« a qualifier,
v

.

a visibility,
« a navigability,
= an ownership (not in pictures),

o and possibly a diamond.

Wanted: places in the signature to rep-
= resent the information from the picture.

Contents & Goals

Last Lectures:

+ Started to discuss “associations”, the general case.

This Lecture:
« Educational Objectives: Capabilities for following tasks/questions.
» Cont'd: Please explain this class diagram with associations.
« When is a class diagram a good class diagram?
+ What are purposes of modelling guidelines? (Example?)
« Discuss the style of this class diagram.

« Content:
 Recall association semantics and effect on OCL.
o Treat “the rest”.
* Where do we put OCL constraints?
= Modelling guidelines, in particular for class diagrams (following [Ambler, 2005])
« Examples: modelling games (made-up and real-world examples)
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Recall: (Temporarily) Extend Sgnature: Associations
Only for the course of Lectures 07/08 we assume that each attribute in V'

o either is (v : 7,&, eapry, P,) with 7 € .7 (as before),
. . iati f the f e aL59¢.
or is an association of the form et
(role 1glylt1-P1,€1,‘/1,01)ﬂv
sot of Py
assoe - Clovs. MT«" i
Naws "4 — é
(role, : CwumPn,{mvwon@\
s oumesslepp
where ‘S\'Lr'[f/j
o n>2 (at least two ends), W-'p(iu‘ly
o 7, role; are just names,
o the multiplicity i is an expression of the form
pu=4 | N|N.M|N.x|pp (N,M € N)
o P is a set of properties (as before),
o €€ {+ = # ~} (as before),

o v; € {x,—,>} is the navigability,

g * 0; € B is the ownership.

575

Recall: Associations and OCL

Recall: Associationsin General

Recall: We consider associations of the following form:
(r: (roley : Cy, i, Pry§1,v1,01)), - (roles, = G, fins Pas&ny vy 00)))

Only these parts are relevant for extended system states:

(r: (roley : Cy, - Py, - ~(role, : Cp,, Py,

(recall: we assume Py = P, = {unique}).

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.)
« are “first-class citizens” next to objects,

o are (in general) not directed (in contrast to pointers).



Recall: Linksin System States

\ (i (roley s C1, Py s Jyooey (10len:Cay  Pay )

Only for the course of this lecture we change the definition of system states:

Definition.  Let 2 be a structure of the (extended) signature
=(Z,%,V, atr).
A system state of . wrt. 2 is a pair (o, \) consisting of
« a type-consistent mapping =
dow(s) u’-v‘/-'@ém( () - 9. )/ bas
4s O atr ~»
s —\ﬁ.< AN s oG
. a mappmg A which assigns each assocnatlon
(s (roley : Cy)y . (role = C)) € V 2 reation

Ar) S D) x - x D(Ca)

(i.e. a set of type-consistent n-tuples of identities).

Associations and OCL

()\:

A

Lhoud it belley be

N € donle)” 7
(e D—J:‘ ol géjp;é Pq#z/‘fo/é w lads)
cwice of lochre s Ko

L‘) P 2 & a éaaéz. faseace,
S¢ s waqlq t&o(wau alie

OCL and Associations: Syntax

Recall:

OCL syntax as introduced in Lecture 03, interesting part:

eapri=... |ri(ezpr,) :7tc =D 1 : Do, € atr(C)
| ra(eapry) :7c — Set(p) r2: D, € atr(C)

Now becomes

expr

Note:

u=... |role(expry) :7c —Tp p=0.lorp=1

| role(expry) :7c — Set(tp) otherwise
,(role : D, p, _, seoy {role’ : C. ..)eVor
AN . (role : D, _, .) € Vi role # role’.

« Association name as such doesn’t occur in OCL syntax, role names do.

o eapr, has to denote an object of a class which “participates” in the association.
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OCL and Associations Syntax: Example

expr =

| role(ezpry) :7c — 7D p=0.1orp=1
| role(eapry) :7c — Set(rp) otherwise
(re...,(role: Dypt, . ),...,(role’ : C, L, ., ),...) €V or
(role’ : C, oy oy oy )., (role s Dypy oy oy, ),...) € Vi role # role’.
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OCL and Associations: Semantics

Recall: (Lecture 03)

Assume eapr, : 7 for some C € 6. Set uy i= I[eapr|(o, B) € D(rc).

erlg ) = {u  if uy € dom(c) and o(u)(r1) = {u}

L, otherwise

« Ira(eemrl(o,8) = {v(ul)(m) . if i € dom(o)

i , otherwise

Now needed:
ITole(eapr) (X))

« We cannot simply write o (u)(role).
Recall: role is (for the moment) not an attribute of object u (not in atr(C)).

© 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.
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OCL and Associations Example
Trole(eapr}((0:),5) 1= {T’“")(“"” < donle)
L(role) (u, A) = {(u1, -, un) € (1) | w € {us,-..,un}} L i
o= {lc 0.3p — {z— 1}, 7p > {1 2}}
A={A.C.D ~ {(1¢,3p), (1¢,Tp)}}

Ty (o). (sctf 1)) = TLnCoetf )Y, ), Bl 23)
: = L) ( TE42(C03) Sgm)), X )
: ~ L6y e 2)
. = (§ te.36),Ce30)3) L2
¥ = 13.%) 1353

OCL and Associations: Semantics Cont’d

Assume expry : 7¢ for some C' € €. Set uy := I[expr,]((o, ), B) € Z(7¢).

o Irole(empr)l(o, ), ) = {u ,if uy € dom() and L(role)(u, A) = {u}

e S N
L, otherwise

o Hlrote(empr)l((0. ). 5) = {W (i & dom(o)

, otherwise

" e g e
where N databose lw/w( assuser © ’wp«g df‘”

L(role)(u, \) ;Q({(ulu..,u") € m?f\ we fu,..., u"}y%r

it
if selact Howc o (olure :‘-sé;c“;p%a, oy

(s (roler s sy e (rolen oy ), ), ol = roley.

Given a set of n-tuples A, A | i denotes the element-wise projection onto the
i-th component.

Associations: The Rest

o)
v={de 1 peit}j

fumizyyy,
20 1m0, neo]

The Rest

Recapitulation: Consider the following association:

(r: (roley : Cy, i, Pry§1,v1,01)), -y (roles, = G fins Pas&ny vy 0n)))

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

« Multiplicity p is considered in OCL syntax. w&
.27

« Visibility £/Navigability v: well-typedness.

Now the rest:
« Multiplicity : 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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