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What is OCL? How Does it Look Like?

« OCL: Object Constraint Logic

OCL/Beispiel

ot Date
duration: Tine

© context Teanember inv: age => 18
© context Meeting inv: duration > 0
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Contents & Goals

Last Lecture:

« Basic Object System Signature . and Structure 7

« System State o € ©%.

(Smells like they're related to class/object diagrams, officially we don’t know yet. ..)

This Lecture:

« Educational Objectives: Capabil
» Please explain this OCL constraint.

Please iate all

Please formalise this constraint in OCL.

Does this OCL constraint hold in this system state?

Can you think of a system state satisfying this constraint?
in this OCL

ies for these tasks/questions:

o In what sense is OCL a three-valued logic? For what purpose?

How are Z(C) and 7c related?

« Content:

« OCL Syntax, OCL Semantics over system states

What's It Good For?

Most prominent:
write down requirements supposed to be
satisfied by all system states.

Often targeting all alive objects of a
certain class.
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What's It Good For?

.

.

What is OCL? And What is It Good For?

Most prominent:
write down requirements supposed to be
satisfied by all system states.

Often targeting all alive objects of a

certain class Tic
Not unknown: Ll
write down pre/post-conditions of
methods (Behavioural Features).

( ) codext off

Then evaluated over two system states.
fre: Chr)
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What's It Good For?

Most prominent:
write down requirements supposed to be
satisfied by all system states.

Often targeting all alive objects of a
certain class.

Not unknown:
write down pre/post-conditions of
methods (Behavioural Features).

Then evaluated over two system states.

Common with State Mach
guards in transi

nes:

(Core) OCL Syntax [OMG, 2004

tess, ..A
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What's It Good For?

o Most prominent:
write down requirements supposed to be
satisfied by all system states.

Often targeting all alive objects of a
certain class.

Not unknown:

write down pre/post-conditions of
methods (Behavioural Features).

Then evaluated over two system states.
h State Mach
itions.

o Common
guards in tran

es:

Lesser known:
provide operation bodies.

* Metamodeling: the UML standard is a
MOF-Model of UML.
OCL expressions define well-formedness of

UML models (cf. Lecture ~ 21).
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OCL Syntax 1/4: EXPressons  where, given = (,%, V, atr),

o WD {selfe | Ce€}
of typed logical variables,
erpr = bpe o w has type 7(w) mptn: s
w ir(w) f e r'd
o 7is any type from 7 UTp UT%
| expry=-expry +7 % 7 — Bool U {Set(ro) | 70 € To UTe}
| oclisUndefined. {ezpr,) : 7 — Bool

aset

o Tp is a set of basic types, in

P e of P the following we use
[ {eapry, .. eapry } ST XX T = 8el(T) 1y — (Bool, Int, String}
| isEmpty(eapry) : Set(r) — Bool  Te—{ro|C et} isthe
| size(eapr,)  Set(r) — Int set of object types,
| alllnstancesc: : Set(rc) o Set(7o) denotes the
set-of-7y type for
[ vCeapry) c70 — 7(v) T €TpUTe v Y
(sufficient because of
| 1 (eapry) i7¢ =D

“flattening” (cf. standard))
7(v) € atr(C), 7(v) € T,
o 71 Doy € atr(C),

o r2: D. € atr(C),

°« C.DET.

| raleapry) : 70 — Set(tp)

Plan. Woap, o, f) ¢ (du el s}

 Today: T Omasing (9 T % L0 §chu, b, 1

« The set OCLEuxp ) of OCL expr 1s over 7.
« Given an OCL expréssion expr, a system state o € £Z, and a valuation of
logical variables 3, define

Ieapr](0, 3) € {true, false, 1}.
« Later: use I to define |= C ©% x OCLEspressions(#).

OCL Syntax: Notationd Corventions for Expressons

210.30 - Socks

« Each expression

Y
‘).vi.?.:::ms?,w::,a&n;v"‘wa,:x?lﬂ

may alternatively be written (“abbreviated as")

| - w(expry,... expr,) if 7y is an object type, ie. if 7 €1

o capry > w(eapry,..., eapr,) if 71 is a collection type

(here: only sets), i.e. if 7, = Set(7) for some 75 € Tp U Ty



OCL Syntax: Notationad Cornventions for Expressons

« Each expression

IPT |, €TPTo, ..oy €TPT,) 1T X oo X Ty — T

ol poccitbeses i n<1

may alternatively be written (“abbreviated

o capry . w(expry, ..., expr,) if 7 is an object type, ie. if 7 € Tig.

o capry => w(eapry,..., expr,) if 71 is a collection type

(here: only sets), i.e. if 7y = Set(r) for some 75 € T U T

" © loicel vacialles ailucks
o i y
. mxmﬂ_u_m‘u" (self :7c €W, wvyw:Int €V, r1:Dou,r2:Ds€V)
asswart

:...3. self . v() -esttf~ o3y o o b vefboks, f

(
o A = Y ===
Bl we il dp alses
- n .wmﬁwmkl\.qu =g L
c.rS. self .10 => ._m mp A el wvantiises 1£e)
v bl ) o Floth 1.2)
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Iterate: | ntuitive Semantics (Formally: later)

expr = expr;—>iterate(iter : Ty;

T

It : 7y = capry | expry)

o o

Set(ro) hip = (eapr

- (
o 1

while (thlp.empty () do— P
iter = hip.pop(
v (expr,

od S~ eg. reslt +ike

cle Awsl pemeore
e elerant

Note: In our (sim)

ied) setting, we always have expr, : Set(71) and 7o = 7.
In the type hierarchy of full OCL with inheritance and oclAny,

they may be different and still type consistent. 12

OCL Syntax 2/4: Constants, Arithmetical Operators

0 - Socieyn
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For example:

eapr =
| trueffalse : Bool
| expr, {and,or,implies} ezpr, : Bool x Bool — Bool
| not expr, : Bool — Bool
[oj—111{—2}2]... it —e
| OclUndefined :
| expry {+,—,...} expry Int x Int — Int
| expry {<,<,...} expry : Int x Int — Bool
Generalised notation:

expr = w(expry,..., expr,)
e #lopi,ep) A £ ey +s)
R

ITLX e X Ty =T

with w € {+,—,...}

Abbreviations on Top o Iterate

21030 - So

expr ::= expr)->iterate(w; : 11;

wy i = expry | expry)

. eapr ->forAll(w : 71 | expry)

is an abbreviation for )\\ \(/

expr,~>iterate(w: 71; wy : Bool = true | sfﬂa%i.

(To ensure confusion, we may again omit all kinds of things, cf. [OMG, 2006]).

© Simil

expry—>Exists(w : 7y | eaxprs)

1073
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OCL Syntax 3/4: Iterate

—_— —
expry=>iterate(wy : Ty 5wy : T2 = expry | eapry)
: [ )

expr = -
or, with a little renaming,

eapr = -+ | expry~>iterate(iter : 71; result : T2 = eapry | eaprs)

where

eapry is of a collection type (here: a set Set(rq) for some 7)),

iter € W is called iterator, gets type 7,
(if 71 is omitted, 7 is assumed as type of iter)

result € W is called result variable, gets type 72,

o expry in an expression of type 7
(‘OclUndefined’ if omitted)

© expry is an expression of type 75

in which in particular iter and result may appear.

g the initial value for result,

113

OCL Syntax 4/4: Context

210.30 - Socks

context = CONtext wy : T1, ..., Wn : Ty INV : eapr

where w € W and 7, € Tg, 1 <i <n,n>0.
V\?\G %,

context wy : Cy,...,wy, : Cp inv: expr
L

repire Hod oy €L

is an abbreviation for

alllnstancesc, -> forAll(w : Cy |

stancesc,, => forAll(w,, : C), |

1473



Context: More Notationd Conventions

« For

context self : ¢ inv : eapr

we may alternatively write ( “abbreviate as”)

context 7 inv: expr

in the latter abbreviation, we may omit the “self” in expr, i.e. for

and

we may alternatively write (“abbreviate as")

v and 7

153

Example (fromledure “ Sdtwaretechnik 2008')

v =
meetings itle : String
s =W
et

&

o context Meeting inv :

cxa participants => ierate(i : TeamMember;n = Int =0 | n+i . age))

Jfparticipants => size VV 25

1873

Examples (from ledurg

$- (§5h by, Do},

§Tenr fumbes, g@ Laotind,

{ o lolggs -3,
T Hombas 1 B pamel])

(bt T bobay inv ;a3
fulod A Torm forbs 50 5338
Mvésrpr...: Al (2 Tors- ks | 2329 8)
mb i ikat ?ﬁﬂf\ff.\. o528l =t [ e asd @L\i
N s el o2 8)

"

I8 R e (ef) > 18)
G dllsbmtsn g, k(T b, s Sloe [ 15 ot Cet1,8)
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“ Not Interesting”

Among others:

Enumeration types

Type hierarchy

Complete st of arithmetical operators

« The two other collection types Bag and Sequence

Casting

Runtime type information

Pre/post conditions
(maybe later, when we officially know what an operation is)

1973

Examples (fromledure * Sdtwaretechnik 2008') -

OCL/Mehr Navigation/Beispiele

implies

OCL Semantics [OMG, 2004

17/
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OCL Syntax 1/4: Expressons

The Task " Where. gven 7 = (T,

w ()

| expry = expry %7 = Bool

J ocllsU — Bool
| eapry,....cmr,} X T Sel(r)
| isEmpty(eapry) Set(r) — Bool
Set(r) — Int
Set(re)
o (o)

e = Set(rp)  *

W 2 {self} is 2 set of typed
s type 7(u)

logical variables, w

s any type from 7 UTy U

U{Set(m) | 7 € TaUTe}

« Ty is 2 set of basic types, in
the following we use
T = {Bool, Int, String}

“ Te={re|Ce®)isthe
set of object types,

“fattening” (cf. standard))
vir) € ar(C), 7(v) € 7.

121 D. € atr(C),
apet.

© Given an OCL expression ezpr, a system state o € £2., and a valuation of

logical variables /3, define
-1

such that

I[expr](o, B) € {true, false, L oo}

-) 1 OCLEzpressions(.#) x £% x (W — (7 UTs UT«)) — I(Bool)

213
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