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I context 00O ::000 (paraml:Typel,...):0 0O

pre : paraml > ...
post : result = ...

I context O::0 0 (d : Date) : Integer
post : result = self.00 00 * 200000

Oooo405

ooyt

O ooo ooood

Boolean |true, false and, or, xor, not, implies, if-
then-else

Integer |1,2,34,26524,... *+,-,/,abs

Real 1.5, 3.14,... * +,-./,floor

String |'Toeat or not to eat ..." [toUpper, concat
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oot

1 uMLOOOoOogooo
| 0DOO000O0OO0O00DOoOooooocLooonon

1 000
1 enum{#valuel, #value2 #value3}
1 0OO0O00O
| 0000000000000 0000 U gooon
1 000000 Set Collection
| D000000000000on
| DO0OOOOO0OO0OOO00n Sequence Collection
1 0000 Bag Collection
I object.oclAsType(Type2)
— objectd Type20 0 00 00 O Integer Real

ooo407

Juoogdog

1 000000000
Oooo->000
O0not0D OO0
Oo0ad
00200000
and, or, xor
implies
if-then-else-endif
<,><=>==
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oot

1000000000000oclOO OO0

10000
[ trueord O0ODO0OO true
| falseand O 0O 0O0O0O0O false

ooo409

Let[]

I context O inv:
let 00 O : Integer = self.00 O .00 O ->sum in
if 000 then
00 <100
else
00 >=100
endif

Ooo0o0o4010




[1 O (property)

100

1 context O inv:
self.d00 >=0
B 00O OO (AssociationEnd)
1 000000

| context 00O
inv:selfJ00.000 =false--0000000OO
inv:self.J00O->size >1000--size=00000000000O00
inv: self.0 0 0 ->notEmpty -- 000000 OO O true

1 00000000000 on
I OO@sQuery)=0000@ODOO)YIDOODOO
| O0.00 (abDate)

1 DO000O0oOOoooooooon
ooo4011

[1 O (property)U 00 [

I 0000oon

1 context O inv:
self.0 ->notEmpty implies
(self.0.00 >=16 and self.00.0 0 =#0 and
self.00 ->size = 1) and
self.0 ->notEmpty implies
(self.0.00 >=18 and self.00.0 0 =#0 and
self.0 ->size = 1)

I D00d0oogso0cbooooooooo

1 context OO inv:
self.00 O O ->size <= 50

oo0o04012




ooy

1 00000000 bOOoobon

I context O inv:
self.0 O .0 O ->sum = 9100000

1 000000000 ooooon

1 context OO
inv:self.000.0000 >0
inv:self.000.00 >=18

1 00000000000

1 context OO inv:
self.00 --000000OO

1 context OO inv:
self.00 00 [123456] -- O 0O O 0 1234560 O

Oooo4013

Collection

1 oclAny

I Collection {abstract}
| Bag--0000000000@O0O0O0O)
- Bag {1, 3,4, 3,5, 1}
| Set-000000000000
e Set{l, 2, 3, 4,5, 6} = Set{ Set{1, 2}, Set{3, 4}, Set{5, 6}}
| Sequence--0000000000000000O0OO0

* Sequence{ 1, 3, 45, 2, 3}
Sequence{1..10}=
Sequence{l..(6+4)}=
Sequence{l, 2, 3,4,5,6,7,8,9, 10}

o004014




Juooodood

i context O::00000()
post : age = age@pre + 1
lage@prel 0000 OOODOOOOOOO
HRERN

1l @prel 00 0000O0OOOOODOOOO

i context O ::00 00O 00O (w)
post : weight() = weight@pre() - w

0004015

selectl] rejectd U [

1 select
1 DO0O00O0O00Og
| context OO inv:
| -500000000000000O00OOd
e self.0 00O ->select(d O >50)
e self.00O0O->select(p | p.0 0 >50)--00
e selfd000->select(p: 0 (p.00 >50)--00
| --5000000000000000
e self.0 00O ->reject(p.0 O > 50)
| --180 0000000
e self.00O0->reject(p.00 <18 orp.000)

0004016




collect] I UJ

1 context OO inv:
1 -000000000Bag(ODOO)
| self.0 O O->collect(CO0O)
I -0000000D00set(ODOO)
| self.00 OO ->collect(C O O )->asSet
1 Collect OO

I collection->collect(propertyname) = collection.propertyname
| self.000->collect(DO0)=self.000.000

0004017

(1 0 O O forAll, existsl]

1 forAllO OO
I context OO inv:

1 -0000000000000Odtrue

| self.0 O O ->forAll
(el, e2 | el<>e2 implies el.0 <>e2.0)

I exitstsO OO
1 context OO inv:

1 -0000'0'000£0true
| self.000->exists(p:0 jp.O0 =0

Oo0o0o4018




(1 00O O (iterator)

1 collection->iterate

(elem : Type; acc: Type =0 | elemdaccl 0O 0O)
1 collection->collect

(x : T} x.property) = collection->iterate

(x : T; acc : T2 = Bag{} ; acc->including(x.property))

goo4019

000000 (OclType)

I OclType

1 type.name :String -- typed O O

I type.attributes : Set(String) --typeO 0D OO OO0

I --typel associationEndd O 0O O
type.associationEnds : Set(String)

I type.operation : Set(String) --typeO OO0 O OO0

1 --type0OOOOOO0OOO0OOOOOOOO
type.supertype : Set(OclType)

1 --type0OOOOOO0OOO0OOOOOOOOOO
type.allSupertype : Set(OclType)

1 --type0OOOOOOOOOOOOOO
type.allinstances : Set(type)

| Person.allinstances->forAll(p1, p2 | p1 <> p2 implies pl.name <>
p2.name)

0o0o0o4020
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OclAny

1 O
1

clAny
--objectd object20 00 00O OO0 QOO true
object = (object2 : OclAny) : Boolean
--objectd object20 00 0O OOODOOODOOOtrue
object <> (object2 : OclAny) : Boolean
| post : result = not (object = object2)
object.oclType : OclType -- objectd O
~-type0 00000000 DOO0O0OO0O0OOOOOtrue
object.oclisKindOf(type : OclType) : Boolean

| post : result = type.allSupertypes->includes(object.oclType) or
type = object->ocl|Type

object.oclisTypeOf(type : OclType) : Boolean
| post : result = (object.oclType = type)
-000000000s000000d0dtrue
ocllsinState(s : Enumeration) : Boolean
-000000000000000DOO000ooOOoooDoOgooodtrue
oclisNew : Boolean
0Doo4021

Real

I Real

I =+,-*/<><=>=

I r.abs : Real

I r.floor : Integer

I rrmax(r2 : Real) : Real
I r.min(r2 : Real) : Real

Oo0o0o4022
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Integer

I Integer
1 =+,-, %/
I i.abs : Integer
I i.div(i2 : Integer) : Integer -- OO 0 0O OO
I i.mod(i2 : Integer) : Integer -- 0 [
I i.max(i2 : Integer) : Integer
I i.min(i2 : Integer) : Integer

goo4023

String

i String
1 =
I string.size : Integer--0 0000030
I string.concat(string2 : String) : String -- string
0 string2] 00 O
I string.toUpper : String
I string:toLower : String

I string.substring(lower : Integer, upper :
Integer) : String

Ooo004024
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Boolean, Enumeration

1 Boolean
I =, or, xor, and, not, implies
I if b then (expressionl : OclExpression)

else (expression2 : OclExpression) endif :
expressionl.evaluationType

I Enumeration
I enumeration = (enumeration2 : Boolean) : Boolean
I enumeration <> (enumeration2 : Boolean) : Boolean

goo4025

Collection

1 Collection
1 collection->size : Integer -- collectionCl O O

1 --objectdcollecton0 000000000
collection->includes(object : OclAny) : Boolean

1 --collection0 0000 0O Jobject0 00O
collection->count(object : OclAny) : Integer

collection->isEmpty : Boolean -- collectiond O 00 O
collection->notEmpty : Boolean -- collection0 OO0 OO0 OO
collection->sum : T -- collectonD DO O OO O
collection->exists(expr : OclExpression) : Boolean
collection->forAll(expr : OclExpression) : Boolean
collection->isUnique(expr : OclExpression) : Boolean

| post: result = collection->collect(expr)->forAll(el, e2 | el <> e2)
1 collection->sortedBy(expr : OclExpression) : Boolean

0004026
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Setl] Bagl U I [

I Set

set->union(set2 : Set(T)) : Set(T) -- set [ set2
set->union(bag : Bag(T)) : Bag(T) -- set asBagl bag
set = (set2 : Set) : Boolean -- set = set2
set->intersection(set2 : Set(T)) : Set(T) -- set n set2
set->intersection(bag : Bag(T)) : Set(T) -- set n bag asSet
set - (set2 : Set(T)) : Set(T) -- set ¥ set20set20] 0 0O 0 0O O set
set->including(object : T) : Set(T) -- set O {object}
set->excluding(object : T) : Set(T) -- set ¥ {object}
-- (set O set2) ¥ (set n set2)
set->symmetricDifference(set2 : Set(T)) : Set(T)
set->asSequence : Sequence(T)
set->asBag : Bag(T)

ooo4027

Sequence

i Sequence
I SetD 00000000

| sequence->append(object : T) : Sequence(T) --O0 0000

| sequence->prepend(object : T) : Sequence(T) -0 000

| sequence->subSequence(lower : Integer, upper : Integer) :
Sequence(T)

| sequence->at(i : Integer) : T--iDO OO0

| sequence->first: T--0 0000

| sequence->last: T--O00O0OO0O

Oo0o0o4028
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[1 1(Singletont] OO 10 )

i context Singleton::0 0O O0O0O00OOO()
| post: self.oclType.allinstances->size =1

goo4029

02000)

1 D00000000004d
I context Real::root(x : Real) : Real
I pre:x>=0.0
I post: Real->exists(r: Real | r*r=xand r >= 0.0 and result =)

0004030
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03000)

1 O00OIntegerd O OdCollectonD DO OOOOOOOO
{sorted(C0 O O0)O OO
1 context Collection inv:
Collection->allinstances->exists(c | Integer->forAll(i1, i2 |
il>0andi2>0 and il <= c->size and i2 <= c->size and
il <i2 implies c->at(il) <= c->at(i2)))

goo4031

0A00000000)

1 context OO O::00@OO0O0O :000):000
1 pre:
self.0 0 O ->notEmpty and O 0O 0O O O ->notEmpty and
self.0 0 O ->includes(C OO 0O0O)
1 post:
Set(0 0 0O)=Set(d O O)@pre->including(D 0O 0O O) and
self.00 O ->size = self.00 0 @pre->size 0 1 and
0doOo0O.00000 =true and
resut=00000

0004032
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0500000000002)

I contextOOO:0000O0O : Boolean

I pre: --0000O
self.00 O O ->notEmpty

I post.--00O0O0O
result=self.000.00000 >=self.000->size and
self.0 0 ->forAll(C O O >= Date.00O0)

I pre:--0000

1 self.0 0O 0O ->isEmpty
I post.--00O0O0O

I result =true

0ooo4033

OoCLO [

1 0000000b xor (b2 : Boolean) :
Booleanl U 0 00 0O [
10000 o0ooo

1 0000000000000 00
self.oclType.allSupertypestd O O 0O 0O O

i sequencell OO Oobjectd 0000

I sequence->append (object: T) : Sequence(T)
Oo0oooo

0004034
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210 0000000000000

1 contextOOOOOOOOOO:
0D000O000O(@s: Se(0O00O0),f:0): 00000

I pre:es->size>1

I post: es->size =1 and
es->forAll(e: 000 OO | es->exists
(el: 00000 0000CLH<=0000 (D)
1 --elll000000O00O0O00O0OO0OOOO0O0O0O0O0O0O0O
0 O
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context U U OO oooon:

O00O0(:00000,f:0):00
post: if e 0 00O < fthen
ifeJ00=0 thenreturn=0000(-e.000)
else --00000000DOOO0DDOOOOODOOODOOOOOO
reecurn=0000(.000 +f-2*e.000)
endif
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1 0000 :=0000(hde,f);result:=hde

1 whiletle# O00do

| f0000(dtlef) £0000 then

1 0000 =0000(hdtlef);result:=hdtle

1 end

1 e=tle

1 end

I pre carde>1

I post carde=10 O0000(l,HEO0DODOO (e

1 end
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