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1. Object Constraint Language
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X.y Obitain the property y of object x. A property can be an attribute, the set of objects
at the end of an association, the result of evaluating an operation, or other things
depending on the type of UML diagram. If x is a Set, then y is applied fo every
element of x; the results are collected into a new Set.

c—>f() Apply the builkin OCL operation f to Collection c itself (as opposed to each of the
obijects in c). Examples of builtin operations are listed below.

and, or, =, <> logical and, logical or, equals, notequals.

p implies q True if either q is true or p is false.

Sample of Operations on Collections (including Sets and Sequences)

C—>size|) The number of elements in Collection c.

C—>isEmptyl() True if ¢ has no elements, false otherwise.

c1—>includesAll(c2) True if every element of c2 is found in c1.

cl—->excludesAll(c2) True if no element of ¢2 is found in c1.

C—>forAlllelem True if boolexpr is true when applied fo every element of c. As an element is being

| boolexpr] evaluated, it is bound to the variable elem, which can be used in boolexpr. This
implements universal quantification, discussed earlier.

C—>forAlllelem1, Same as above, except that boolexpr is evaluated for every possible pair of

elem?2 | boolexpr) elements faken from ¢, including cases where the pair consists of the same element.

C—>isUniquelelem |expr] True if expr evaluates to a different value when applied to every element of c.

Sample of Operations Specific to Sets

s1—>intersection(s2) The set of those elements found s1 and also in s2.
s1—>union(s2) The set of those elements found in either s1 or s2.
s1—>excludinalx) The set s1 with obiect x omitted.

Sample Operation Specific to Sequences

Seq—>first() The object that is the first element in the sequence seq.
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context BlockHandler inv:
(self.used—>intersection(self.free)) —>isEmptyQ
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* 1
Block elements BlockSet
* number *
* | blockQueue
free . used {orderd}

allBlocks

e ]

—————— > {subset}
{subset} |1 1 .
BlockHandler B
1
addBlock()
removeBlock()
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context BlockHandler inv:

blockQueue—->forAll(aBlockSet | used->includesAll(aBlockSet )
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context BlockHandler inv:

blockQueue->forAll(blockSet1, blockSet2 |

blockSet1 <> blockSet2 implies

blockSet1.elements.number—>excludesAll(blockSet2.elements.number))
aiE 35 A 45(...,3)§ ool |y placir 45 S pendd U ool Y implies 51 13 o le
Lol 13 S s
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context BlockHandler inv:
allBlocks = used->union(free)
oI (6, ST Sl slaejlad edideslainl S 4k O 5 SIS 0
context BlockHandler inv:

free—>isUnique(aBlock | aBlock.number)
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context BlockHandler inv:

used->isUnique(aBlock | aBlock.number)
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context BlockHandler::removeBlocks()
pre: blockQueue->size() >0
post: used = used@pre-blockQueue@pre->first() and
free = free@pre->union(blockQueue@pre—>first()) and

blockQueue = blockQueue@pre—>excluding(blockQueue@pre->first)

context BlockHandler::addBlocks(aBlockSet :BlockSet)
pre: used->includesAll(aBlockSet.elements)
post: (blockQueue.elements = blockQueue.elements@pre
—> append (aBlockSet.elements) and
used = used@pre and

free = free@pre
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declarations

invariant

):;QUJM>JJ§\;\)W¢J\}ASMJWBJnuWww‘QIJMS
sl 53 Z 0L 6,085k 51 (glaods a8 o Jlasl Al LSS S 3 1) sl s

C,.w\ OJ\.AT Y—Vg:)

1. Schemas
ool osalie B o151 )5 50 a5 el it )18, 5 an Sy lolis ol "edls" K slaad yo a5 asl anils bl 4 Y



OY4 ¢ ey slagiy,

Z nofation is based on typed set theory and firstorder logic. Z provides a construct,
called a schema, fo describe a specification’s siate space and operations.

A schema groups variable declarations with a list of predicates that constrain the
possible value of a variable. In Z, the schema X is defined by the form

X

declarations

predicates

Global functions and constants are defined by the form

declarations

predicates

The declaration gives the type of the function or constant, while the predicate gives it value.
Only an abbreviated set of Z symbols is presented in this table.

Sets:

S:PX Sis declared as a set of Xs.

XeSs x is a member of S.

x&S x is not a member of S.

ScT Sis a subset of T: Every member of Sis also in T.

SuT The union of Sand T: It contains every member of S or T or both.
SNT The intersection of S and T: It contains every member of both Sand T.
S\T The difference of S and T: It contains every member of S except those also in T.
%} Empty set: It contains no members.

{x} Singleton set: It contains just x.

N The set of natural numbers O, 1, 2, ...

SIFX Sis declared as a finite set of Xs.

max (S} The maximum of the nonemply set of numbers S.

Functions:

X>Y fis declared as a partial injection from Xto .

dom f The domain of f: the set of values x for which fix) is defined.

ran f The range of f: the set of values taken by fix) as x varies over the domain of 1.
F@ {x—y} A function that agrees with f except that x is mapped fo .

xaf A function like f, except that x is removed from its domain.

Logic:

PAQ Pand Q: ltis true if both Pand Q are true.

P=Q Pimplies Q: It is true if either Q is true or Pis false.

0S =635 No components of schema S change in an operation.
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BlockHandler
used, free : P BLOCKS

BlockQueue : seq P BLOCKS

used N free = N\

used U free = AllBlocks /\

Vi: dom BlockQueue ® BlockQueue i C used /\

Vi, j: dom BlockQueue ® i # j => BlockQueue i N BlockQueuej = &
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RemoveBlocks
A BlockHandler

#BlockQueue > 0,

used’ = used \ head BlockQueue N\
free’ = free U head BlockQueue /\
BlockQueue' = tail BlockQueue

lod s 3 (- godisle sls pie plad 555 o o 3 A BlockHandler OLlS
el O3 5 e sl 5l 5 3 lesls ol aS 555 ol Oliabsl 5 il RemoveBlocks

Ibﬁj oals

-AddBlocks
A BlockHandler
Ablocks? : BLOCKS

Ablocks? C used

BlockQueue' = BlockQueue - (Ablocks?) A\
used' = used /\

free' = free
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