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SensorAttach (s:TempSensor)

TempMonitor
1..*

Role realization multiplicity

Role realization multiplicity<<Class Role>>
/Monitor

{self.isAbstract = true}
<<Metamodel-level Constraints>>

<<Structural Role>>

Example of a SRM Role and a Realization
(b)

Activate ()
{pre:ready = 0

post:ready = 1}

ready:Int
th:Int
cv:Int

{cv < th}

...

(not shown if it is "*")

{pre:TempSensor->excludes(s) and ready =1
post:TempSensor = TempSensor@pre->including(s)}

SensorDetach (s:TempSensor)
{pre:TempSensor->includes(s) and ready =1

post:TempSensor = TempSensor@pre->excluding(s)}

SRM Role Structure
(a)

(not shown if it is "1..*")

p

post:[[Element]] = [[Element]]@pre->excluding(s)}

(not shown if it is "*")

<<is a realization of>>

/Attach 1..1 (s:[[Element]])

/Detach 1..1 (s:[[Element]])

Feature role multiplicity

{[[CurrentValue]] <= [[Threshold]]}

{pre:[[Element]]->includes(s)

post:[[Element]] = [[Element]]@pre->including(s)}
{pre:[[Element]]->excludes(s)

<<Behavioral Role>>

/CurrentValue 1..1
/Threshold 1..1

Structural role properties

Behavioral role properties

/RoleName

Base Role Stereotype

OCL metamodel constraints
Constraints on form of base elements

Feature roles

<<Metamodel-level Constraints>>

<<Behavioral Role>>

<<Structural Role>>

Feature roles

OCL metamodel constraint
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<<Metamodel�level Constraints>>
{self.isAbstract = false}

<<Structural Role>>
/ObserverState

<<Behavioral Role>>
/Update (s:[[Subject]])

<<Class Role>>
/Observer

/SubjectState

<<Metamodel�level Constraints>>

<<Structural Role>>

<<Behavioral Role>>
/Attach (s:[[Observer]])

{self.isAbstract = false}

/Detach (s:[[Observer]])

/Notify()

<<Class Role>>
/Subject

/GetState()

1..*

1..*

<<Association Role>>
/Observes

Construct Abstraction

1

<<Association Role>>1

is abstracted to

(a)

1

An abbreviated SRM
(b)

/AssocEndSub

/AssocEndObs

1

<<AssociationEndRole>>

1

1..*

1

<<AssociationEndRole>>

<<Association Role>>
/Observes

1..*

1..*

1..*

/Observes

1..*

1..*

�

��� �*6
$�� 3�1

5 S�T

��UM&*"%$  
	91�+ + 6
$870�%� ��$+) 1 ,
,� �� � ���

�
�% 

5

�

5

�0�
&

f[�A�

9

�('������1'-�����g���
'����*�!—�—1’�œ�ž ��¢Jžq’%ŸJI3ŸU–!�-��$��Y�7�3�I$I$�*��('����%'��"�

���\ŠV�7�4#
ƒ
k

9

pQBC�
�7���L���
��B>�Y'����H�

9�9

�-�"2��7�%'����

K

`[b �O���Y'��
�

�(���65
$��

u 9

���"�-2&�"�Q5��%'-'��"�-�a#Gz!��')�?��$7�T�-��$7�?'����A'��H'��
�Y5
�-��5U�"��,

'-�����0����'����r���-�����)�O�?'-�����M�������a�����Y'����

9

�"����2��������%$�5
�-��5U�"��'-�����

���
'����8�)$O���-�Q�-��$����C���-�!���]�I'-'����<���AŠV�7�4#�ƒ4k

9

p1#rZT�
�8�
��')�?�I$7�"�

���-�����)�O�?'-�����‰�-��$��\�('��-*��)'�*��-���7�<������BC� ��� ŠV���
#Tƒ
kq��p1#sZT�
�

���-�����)�O�?'-�����_�

9

�('������1'-�����\�O�[5U�&�-�(�

9

$��

9

�"�"��*����H�����)�L���-�����)��,

�%'-�����A�"���:�-�%$��Y�-���?$���@��?'-�����g�7�Q���-�����)�O�?'����ABQ�I'��:��~
���1'-$I;<���
�

� �	��
 E�X UC���
�
��D
E&i � E�iM�-���?$I�7@"�%'-�����L�����g'������
�
D
E�i!� E�D8�-��$��

�����V�[������,q'��%,X�����r�-��$7�%'-���������
��5MBQ�I'��t�������H�%���I')�V���-�����1�7�%'-�����

�"���A�-��$�����#

Construct Abstraction
(a)

1

<<Metamodel�level Constraints>>
1

/AbstractUser

/ConcreteUser

...

An abbreviated SRM
(b)

<<Generalization Role>>

<<Behavioral Role>>

<<Metamodel�level Constraints>>

/UserGeneralization

...

<<Generalization Role>>
/UserGeneralization

*

*

is abstracted to

...

/UserGeneralization
<<Generalization Role>>

<<Behavioral Role>>
...

has�child

<<Classifier Role>>

*

*

*
<<Class Role>>

has�parent

*
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2.1.4 RoleHierarchies

(self.supplier.oclIsTypeOf(Type)) and
{(self.supplier.oclIsTypeOf(Interface) or

<<Metamodel�level Constraints>>

self.client.oclIsTypeOf(Class) and

{self.parent.evaluationType()
<<Metamodel�level Constraints>>

<<Generalization Role>>
/UserGeneralization

{(self.oclIsTypeOf(Interface) or {self.isAbstract = false}
<<Metamodel�level Constraints>><<Metamodel�level Constraints>>

/ConcreteUser/AbstractUser

{XOR}

self.isAbstract = true}

/CreateProdBeh():[[Product]]

result = p and p.oclIsNew() = true}

/User

self.oclIsTypeOf(Class)) and

<<Abstraction Role>>
/UserRealization

<<Behavioral Role>>
{pre:true
post:

{realizable = false}

<<Classifier Role>>

self.stereotype.name="realization"}

= self.child.evaluationType()}

<<Classifier Role>>

{realizable = false}

<<Class Role>>

1

* *

1

{realizable = false}

1 1

* *
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/UserGeneralization
<<Generalization Role>>

...

<<Classifier Role>>

/User
{realizable = false}

1 1

1..*

...

<<Class Role>>
/ConcreteUser

...

...

<<Classifier Role>>
/AbstractUser

...

...

<<Classifier Role>>

{realizable = false}
/User

<<Hierarchy>>

* * *

(a) Detailed Role Hierarchy

<<Abstraction Role>>
/UserRealization

1

...
{XOR}

*1

<<Generalization Role>>
/UserGeneralization

{realizable = false}
/User

*

*

<<Classifier Role>>

{XOR}

*

*

/UserRealization
<<Abstraction Role>>

(c) Folded Role Hierarchy(b) Abbreviated Role Hierarchy

1..*

<<Classifier Role>>
/AbstractUser

<<Class Role>>
/ConcreteUser

...

... ...
......

foldabbreviate
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/AssocEndSub

{multiplicity = *}
<<Metamodel�level Constraints>>

<<AssociationEnd Role>>

{multiplicity = * and isNavigable = true}
<<Metamodel�level Constraints>>

<<AssociationEnd Role>>
/AssocEndObs

<<Metamodel�level Constraints>>
{self.isAbstract = false}

<<Structural Role>>
/ObserverState

<<Behavioral Role>>
/Update (s:[[Subject]])

{pre: true

<<Association Role>>
/Observes
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<<Behavioral Role>>

<<Class Role>>
/Observer

post:[[ObserverState]] = [[Function]](s.[[SubjectState]], ...)}

/Subject

/SubjectState

<<Metamodel�level Constraints>>

<<Structural Role>>

/Detach (s:[[Observer]])

/Attach (s:[[Observer]])
{pre:[[Observer]]�>excludes(s)

post:[[Observer]]@pre�>including(s)}

 {pre: true

{pre:[[Observer]]�>includes(s)
post:[[Observer]]@pre�>excluding(s)}

{self.isAbstract = false}

/GetState():[[T]]

 post: result = [[Function]]([[SubjectState]], ...)}
/Notify()

<<Class Role>>
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currentHighTemp: Temp

Update(k:Kiln)

<<Observer>>

TempObs

currentLowPress: Press

Update(k:Kiln)

...

<<Observer>>

PressureObs

KilnObs

NotifyPress()

*

GetKilnTemp(): Temp

GetKilnPress(): Press

DetachObs(s:KilnObs)

kilntemp: Temp

kilnpressure: Press

...

NotifyTemp()

AttachObs(s:KilnObs)

...

Kiln

<<Subject>>

<<Observes>>
obsTemp

<<Observes>>
obsPress
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1.1.1.2 : st := GetKilnTemp()

1.1.1 * : Update(s)

1.1: NotifyTemp()

1.1.1.1 : LogUpdateRecd(s)

An IRM for a simplified Observer Pattern

A Collaboration Diagram that realizes the IRM

/s:Kiln :TempObserver

*

n.p.q : st := /GetState()

n.p * : /Update(s)
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<<Classifier Role>>

<<Hierarchy>>

{realizable = false}

/CollectionLending

<<Hierarchy>>

{realizable = false}

/CollectionUser

<<Classifier Role>>

<<Association Role>>

/ColUserUserAssoc

1..*

<<Association Role>>

1..*

/ContColUserAssoc 1..1

<<Hierarchy>>

{realizable = false}

/User

<<Classifier Role>>

1..*

<<Association Role>>

/LendingUserAssoc

1

1

<<Hierarchy>>

{realizable = false}

/CollectionItem

<<Classifier Role>>

1..*

<<Association Role>>

/ColItemItemAssoc 1..1

1..*

<<Hierachy>>

<<Classifier Role>>

{realizable = false}

/Lending

<<Hierarchy>>

<<Class Role>>
/Description

<<Classifier Role>>

/Item
{realizable = false}
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<<Association Role>>

1

<<Association Role>>

/ItemDescAssoc

/LendingItemAssoc
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<<Association Role>>

/ColLendingLendingAssoc

<<Association Role>>
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<<Association Role>> <<Association Role>>

<<Classifier Role>>

<<Hierarchy>>

{realizable = false}

/Controller
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/ContColItemAssoc 1..1

/ContColLendingAssoc 1..1

<<Association Role>>

1..*
1..*

1

1 1

1

1..*

1..*

1..*

�

��� �*6
$ �
�73�1

�

 7"�)*$+)'�0�
&  G	��

4

�:) �#'0,���$6U

�����\'��
� � � EZU��BU B�U�Et�7��'��"�����1'-�������8���[�������7�"�%'����

9

;�'����H����,

E�*��"�����3�1~
5
�-���-�(��������#FR(�D'����=�-���%$I��@��%'-�����6����'��
�3RX`Ybl���
��BC�

���SŠV���
#r|�Ž4k

9

p1	B_E0 |�[I|�	
g 0Œ|<����� ��0l•�#6R(�N'��
�7�!R(`[b

�-���?$���@��?'-�����
	
'����>�-��������54'Q���a'����*K g$� B�U�EY�('-���H*
$�*��G�O�r$7���������

9

���O���-�T'����3�

9

�����-2&�"�G�

9

')�%�����†'��
�Q�(')�%'��Q�%��'�������
[I�_F#rZT�
�"�-�

�7�T���6����'��"�����)'-�7���\k�� HVC$K g$� B�U�E�F E�X �4p†'����%'3�7�r����'T������BC�6���

'����NR(`[b k��q# ��#I	!�I'��7�g�
��'�5�����'g���M'��
�

9

������2��7���������%�����1,

'��"����@"���

9

;S'��
�A5��%'-'��"�-��p1#WZT���A����E�*��"�����<$O�

9

��$7�M�����4�7�"�?'��

'����?'8'������ HVC$K g$� B�U�E�F E�X �<����'��������1'-�����S���"��*����

9

���O���-�]'��
�

� EZU	��
[I�_���E�^`gA����'��"�����)'-�7���
#

3. ROLE MODEL FOR CICO SYSTEMS
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3.1.1 UserandItemRoles

*

*

<<Generalization Role>>
/UserGeneralization

/ItemGeneralization

*
*

<<Generalization Role>>

<<Metatmodel_level Constraints>>

<<Classifier Role>>
/AbstractUser

{self.oclIsTypeOf(Interface) or

<<Class Role>>

s1 /UserID : [[ID]] 1..1

<<Metatmodel_level Constraints>>

<<Structural Role>>

s2 /UserStatus : [[UStatus]]
self.isAbstract = true)}

{self.isAbstract = false}

(self.oclIsTypeOf(Class) and

/ConcreteUser

(a) User Role Hierarchy

<<Behavioral Role>>
b1 /verifyUserStatus() : Boolean

*

*

<<Abstraction Role>>
/UserRealization

{XOR}

<<Classifier Role>>
/User

{realizable = false}

*

<<Behavioral Role>>
b1 /verifyItemStatus() : Boolean

<<Abstraction Role>>
/ItemRealization

*

{XOR}

<<Classifier Role>>

{realizable = false}
/Item

1..*

b2 /getLendingNumber() : [[ID]]
b3 /updateStatus (s : [[Status]])
b3 /setLendingID (l : [[ID]])

<<Metatmodel_level Constraints>>

<<Structural Role>>
s1 /ItemCode : [[ID]] 1..1

<<Class Role>><<Classifier Role>>
/AbstractItem

<<Metatmodel_level Constraints>>
{self.oclIsTypeOf(Interface) or

self.isAbstract = true)}
s2 /ItemStatus : [[IStatus]]

(self.oclIsTypeOf(Class) and

{self.isAbstract = false}

/ConcreteItem

(b) Item Role Hierarchy

s3 /LendingID : [[ID]] 1..1

1..*
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*

*

<<Generalization Role>>
/ColUserGeneralization

/ColItemGeneralization

*
*

<<Generalization Role>>

<<Metatmodel_level Constraints>>

<<Classifier Role>>

<<Metatmodel_level Constraints>>
{self.oclIsTypeOf(Interface) or

self.isAbstract = true)}
(self.oclIsTypeOf(Class) and

{self.isAbstract = false}

/AbstractColItem
<<Class Role>>
/ConcreteColItem

1..*

<<Abstraction Role>>

<<Behavioral Role>>

*

*

/ColUserRealization

{XOR}

<<Classifier Role>>
/CollectionUser

{realizable = false}

*

<<Behavioral Role>>

<<Abstraction Role>>
/ColItemRealization

*

{XOR}

<<Classifier Role>>
/CollectionItem

{realizable = false}

(a) CollectionUser Role Hierarchy

<<Metatmodel_level Constraints>>

<<Classifier Role>>

{self.oclIsTypeOf(Interface) or

<<Class Role>>

<<Metatmodel_level Constraints>>

self.isAbstract = true)}
(self.oclIsTypeOf(Class) and

/AbstractColUser /ConcreteColUser

{self.isAbstract = false}

1..*

b1 /findItem (iid : [[ID]]) : [[Item]]

(b) CollectionItem Role Hierarchy

b1 /findUser (uid : [[ID]]) : [[User]]
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3.1.2 CollectionUserandCollectionItemRoles
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3.1.3 CollectionLendingandLendingRoles

<<Metatmodel_level Constraints>>

<<Classifier Role>>

{self.oclIsTypeOf(Interface) or

<<Metatmodel_level Constraints>>

self.isAbstract = true)}
(self.oclIsTypeOf(Class) and

{self.isAbstract = false}

<<Class Role>> 1
/ConcreteColLending/AbstractColLending

<<Metatmodel_level Constraints>>

<<Classifier Role>>

<<Metatmodel_level Constraints>>
{self.oclIsTypeOf(Interface) or

self.isAbstract = true)}
(self.oclIsTypeOf(Class) and

{self.isAbstract = false}

/AbstractLending
<<Class Role>>
/ConcreteLending

<<Structural Role>>

1

s1 LendingID : [[ID]] 1..1

(b) Lending Role Hierarchy

s2 LendingDate : [[Date]] 1..1
s3 ReturnDate: [[Date]] 1..1

<<Abstraction Role>>

<<Behavioral Role>>

*

*

{realizable = false}

<<Classifier Role>>

{XOR}

*

*

<<Generalization Role>>
/ColLendingGeneralization

*

<<Behavioral Role>>

<<Abstraction Role>>
/LendingRealization

*

<<Classifier Role>>
/Lending

{realizable = false}

{XOR}

/ColLendingRealization

/CollectionLending

b1 /addNewLending (l : [[Lending]])

(a) CollectionLending Role Hierarchy

b2 /findLending (lid : [[ID]])

/LendingGeneralization

*
*

<<Generalization Role>>

*

b2 /setLendingDate ()
b1 /generateLendingID () : [[ID]]

b3 /setReturnDate ()
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<<Metatmodel_level Constraints>>

<<Structural Role>>

{self.isAbstract = false}

s1 /DetailOfItem : [[Descr]]

<<Primitive Role>>

/ID

<<Primitive Role>>

/Descr

<<Primitive Role>>

/Date

(b) Description Role

(c) Data Type Roles

<<Enumeration Role>>

/UStatus

[[ELIGIBLE]]

[[HOLD]]

<<EnumerationLiteral Role>> <<EnumerationLiteral Role>>1 1
/HOLD/ELIGIBLE

<<Enumeration Role>>

/IStatus

[[AVAILABLE]]

<<EnumerationLiteral Role>> <<EnumerationLiteral Role>>1 1
/CHECKEDOUT /AVAILABLE

<<Class Role>>
/Description

1..*

[[CHECKEDOUT]]

<<Abstraction Role>>

<<Behavioral Role>>

*

*

{realizable = false}

<<Classifier Role>>

{XOR}

*

*

<<Generalization Role>>
/ControllerGeneralization/ControllerRealization

b1 /checkIn (iid : [[ID]])

(a) Controller Role Hierarchy

b2 /checkOut (uid : [[ID]], iid : [[ID]])

/Controller

<<Metatmodel_level Constraints>>

<<Classifier Role>>

{self.oclIsTypeOf(Interface) or

<<Metatmodel_level Constraints>>

self.isAbstract = true)}
(self.oclIsTypeOf(Class) and

{self.isAbstract = false}

<<Class Role>> 1
/ConcreteController/AbstractController
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3.1.4 Controller,DescriptionandDataTypeRoles
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:[[ConcreteColItem]]

:[[ConcreteColLend]]

i : [[Item]]

u : [[User]]

:[[ConceteColUser]]

/updateStatus (s : {[[CHECKEDOUT]]})

:[[Controller]]

[return = TRUE]

i : [[Item]] := /findItem (iid : [[ID]])

/verifyItemStatus()

/verifyUserStatus()

/create ()

[e = TRUE]

/addNewLending (l : [[Lending]])

return = e

u : [[User]] := /findUser (uid : [[ID]])

/checkOut(uid : [[ID]], iid : [[ID]])

e : Boolean := /check ()

s : [[UStatus]] := /get ()

return = e

/setLendingID (l : [[ID]])

l : [[ID]] = /generateLendingID()

/setLendingDate()

s : [[IStatus]] := /get ()

e : Boolean := /check ()

l : [[Lending]] {new}
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:[[ConceteColItem]]

i : [[Item]]

:[[ConcreteColLend]]

l :[[Lending]]

/checkInItem (iid : [[ID]])

i : [[User]] := /findItem ()

[return = TRUE]
lid : [[ID]] := /getLendingNumber()

/verifyItemStatus()

s : [[IStatus]] := /get ()

e : Boolean := /check ()

return = e

:[[Controller]]

/updateStatus (s : {[[AVAILABLE]]})

l : [[Lending]] := /findLending (lid : [[ID]])

/setReturnDate ()
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CHO : Checked Out

AVAL : Avaliable

RSV : Reserved

NOTCHB : Not Checkable

<<s1>> Name : String
<<s1>> Author :String
<<s1>> Producer : String
<<s1>> ProductDate : String

<<Description>>
Description

<<b2>> findLoan (lid : Int)
<<b1>> addNewLoan (l : LoanInfo)

<<ConcreteColLending>>
CollectionLoanInfo

0..*

has

<<ColUserUserAssoc>>

<<s1>> MemberID : Int
Name : String
Address : String
<<s2>> MemberStatus : {HLD, CLR}

<<b1>> verifyStatus() : Boolean

1

<<ConcreteUser>>
Member

0..*

<<LendingUserAssoc>>

has past

has

0..*
Reservation

ReservDate : Date

makeReservation ()

LoanInfo
<<ConcreteLending>>

<<s1>> LoanNumber : Int
<<s2>> LoanDate : Date
<<s3>> ReturnDate : Date

has
<<ColUserUserAssoc>>

0..*

1..*

<<ContColUserAssoc>>

<<ContUserAssoc>>

1

1

<<LendingUserAssoc>>

currently has

0..*

<<s1>> CopyID : Int

<<s2>> Borrowable : {NOTCHB, AVAL}

<<ConcreteItem>>
Book

<<s1>> CopyID : Int
<<s2>> HoldStatus : {CHO, AVAL,

<<ConcreteItem>>
Multimedia

<<s2>> HoldStatus : {CHO, AVAL, RSV})RSV}
<<s3>> LoanID : Int

<<s3>> LoanID : Int
<<b1>> verifyHoldStatus() : Boolean

<<b3>> setStatus (s : {CHO, AVAL, RSV}, ready : Boolean)
<<b1>> verifyHoldStatus() : Boolean
<<b1>> verifyBorrowStatus() : Boolean

<<b3>> setStatus(s : {CHO, AVAL, RSV})

<<b2>> getLoanNum() : Int

<<b2>> getLoanNum() : Int

0..* 0..*

<<ColItemItemAssoc>>

has

<<ConcreteItem>>

is reserved

<<b1>> findCopy (iid : Int) : Copy

<<ConcreteColItem>>
CollectionCopy

1

1

1

describes
<<ItemDescAssoc>>

Copy

<<b1>> verifyStatus() : Boolean
<<b2>> getLoanNum() : Int
<<b3>> setStatus(s : {CHO, AVAL, RSV}

<<ContLendingAssoc>>

1

1

<<ContColLendingAssoc>>

<<ContItemAssoc>>

uses

uses

uses

uses

<<ContColItemAssoc>>
uses

uses

<<LendingItemAssoc>>

is currently loaned

<<LendingItemAssoc>>

is loaned past

0..*

11

1..*

1..*

1

1..*

1

addCopy ()
removeCopy ()

1

0..*
<<b1>> genLoanID() : Int
<<b2>> setLoanDate()
<<b3>> setReturnDate()
removeLoan()

1..*

<<b4>> setLoanID (l : Int)

<<b4>> setLoanID (l : Int)

<<b4>> setLoanID (l : Int)

removeMember ()

<<ConcreteColUser>>
CollectionMember

<<b1>> findMember (uid : Int) : Member
addMember ()

1 1

1<<b2>> checkOut (uid : Int, iid : Int)
<<b1>> checkIn (iid : Int)

Controller
<<ConcreteController>>

11

<<ItemGeneralization>>
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i : Copy := findCopy ()

[return = TRUE]
lid : Int := getLoanID()

verifyHoldStatus()

:Controller :CollectionCopy

checkInItem (iid : Int)

:CollectionLoanInfo

s : HoldStatus := get ()

e : Boolean := check ()

return = e

i : Book

s : HoldStatus := get ()

e : Boolean := check ()

i : Multimedia

verifyHoldStatus()

[i = Book]

lid : Int := getLoanID()
[return = TRUE]

return = e [i = Book]

[i = Book]

l : LoanInfo := findLoan (lid : Int)

l : LoanInfo

setStatus (s : {AVAL})

setReturnDate ()

setStatus (s : {AVAL})

[i = Multimedia]

[i = Multimedia]

[i = Multimedia]
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[i = Book]

[i = Book]

[i = Book]

/create ()

[e = TRUE]

addNewLoan (l : LoanInfo)

setLoanID (l : Int)

setLoanDate()

setStatus (s : {CHO})

[i = Book]

:Controller

[return = TRUE]

i : Copy := findCopy (iid : Int)

verifyUserStatus()

u : Member := findMember (uid : Int)

checkOut(uid : Int, iid : Int)

e : Boolean := check ()

s : MemberStatus := get ()

return = e

:CollectionMember

u : Member

:CollectionCopy

verifyHoldStatus()

verifyBorrowStatus()

return = e

s : Borrowable := get ()

e : Boolean := check ()

:CollectionLoanInfo

l : Int = genLoanID()

verifyHoldStatus()

[i = Multimedia]

s : HoldStatus := get ()

e : Boolean := check ()

return = e

i : Multimedia

setStatus (s : {CHO})

[i = Multimedia]

[i = Multimedia]

setLoanID (l : Int)

i : Book

return = e

s : HoldStatus := get ()

e : Boolean := check ()

l : LoanInfo {new}
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ReserveDate : Date

makeReservation()

RentalPeriod : Int

Reservation

<<s1>> Model : String

<<s1>> Class : String
<<s1>> NumberDoor : Strins
<<s1>> Color :String
<<s1>> Year : Numb

<<Description>>
CarDetail

PolicyNumber : Int

IssuedDate : Date
Company : String
Cost : Int

InsurancePolicy

0..*

has

1

1 11

<<s1>> CustomerID : Int
<<s2>> CustomerStatus : {HLD, CLR}
Name : String
Address : String
InsuranceStatus : String

Customer
<<ConcreteUser>>

0..1

<<LendingUserAssoc>>

has

1

createCustomer ()

<<ConcreteColUser>>
CollectionCustomer

0..1

<<ConcreteUser>>
UnresisteredCustomer

CustomerClass : String

<<b1>> verifyStatus() : Boolean
hasInsurance () : Boolean
updateStatus (s : {HLD, CLR})

<<ConcreteUser>>
RegisteredCustomer

has

1

<<UserGeneralization>>

updateCustomer (c : {HLD, CLR}, n : String, a : String, i : String)

0..*

0..*

<<LendingItemAssoc>>

is lent

has

<<ContColUserAssoc>>

<<ContUserrAssoc>>

<<ContLendingAssoc>>

<<ConcreteItem>>
Sedan

<<ItemGeneralization>>

<<ConcreteItem>> <<ConcreteItem>>
VanTruck

0..* 0..* 0..*

<<b1>> findCar (iid : String)

CollectionCar

<<b1>> checkSedanStatus (iid : String)<<b1>> checkTruckStatus (iid : String)

<<ConcreteColItem>>
CollectionTruck

<<ConcreteColItem>>
CollectionSedan

<<ColItemRealization>> <<ColItemRealization>>
<<realize>><<realize>>

createTruck() createSedan()
<<b2>> updateInfo (iid : String) <<b2>> updateInfo (iid : String)

<<ContColLendingAssoc>>

<<s1>> RegistrationNumber : String
<<s2>> CarStatus : {CHO, AVAL}1..*
<<s3>> CarRentalID : Int

<<ConcreteItem>>

Miles : Int

<<b1>> verifyStatus() : Boolean

<<b3>> changeStatus (s : {CHO, AVAL})
<<b2>> getRentalNum () : [[ID]]

Car

<<ContItemAssoc>>

<<ColLendingLendingAssoc>>

uses

uses

uses

<<ColItemItemAssoc>>

has

<<ColItemItemAssoc>>

has has

<<ColItemItemAssoc>>

<<ContColItemAssoc>>

uses

uses

uses

1

1..*

0..*

1..*

has

1

1..*

1

1..*

1

1

1 1 1 1

0..* 1..*

is reserved
1

<<ItemDescAssoc>>

describes

<<b1>> checkIn (iid : String)
<<b2>> checkOut (uid : Int, iid : String)

<<ConcreteController>>
Controller

<<b1>> findCustomer (uid : Int) : Customer

createCar()

<<ContColItemAssoc>>
uses

<<Interface>>
<<AbstractColItem>>

<<ConcreteLending>>
CarRental

MileTraveled : Number
RetalPeriod : Int
<<s3>> ReturnDate : Date
<<s2>> RentalDate : Date
<<s1>> RentalNumber : Int

<<b1>> genRentalID() : Int
<<b2>> setLendingDate()
<<b3>> setReturnDate()
deleteRental ()
updateRental ()

<<b4>> setLendingID (l : Int)

1

1

<<ColUserUserAssoc>>

HLD : Hold

CLR : Clear

CHO : Checked Out

AVAL : Available

1

0..*

<<b1>> addNewRental (r : RentalInfo)
<<b2>> findRental (lid : Int)

<<ConcreteColLending>>
CollectionCarRental
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