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Models and Diagrams 

� ��������	�
����
����
	�������������

� �
��������
���	���
���������	�
��
������� �
�������������
�������	�
�	

� ��������������������	���������
�	�������

� ��
��
��
����
�	������

������

� ��	����	����������������	

�  ����������
���������������	������
�	�
�
��



2

��$OH[DQGHU�(J\HG��8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD� �

V e h i c l eD e l i v e ry P o rt

C a rg o R o u t e r

R o u t e rC o n n

G ra p h ic sB in d in g  :  
G ra p h i c sB i n d i n g

G ra p h i c sC o n n

W a re h o u se

C l o c kC o n n

C l o c k :  
C l o c k

1 0 :  n o t i f i ca t i o n9 :  n o t i f i c a t i o n

5 : re q u e st

3 : re q u e st4 : re q u e st

2 :  n o t i f i c a t i o n

1 :  re q u e st

7 :  re q u e st

6 :  n o t i f i c a t i o n

8 :  re q u e st

C2 Architecture View
(represented in UML)

aTruck aShipaAirplane

availableVehicleCollection

theAWT

aVehiceDialog
aWarehouseDialog

aP ortDialog

aRouterDialog

aRouteCollection

aVehicl e

theVehicleCollection

theCargoRouter

theRouter

theTim eNeeded

aRoute

aDeficiency

theWarehouseCollection

aNavPoi nt

theStorage

RefrigeratedStorage

RegularStorage

ava ilableGoo ds

aPortC ollection

aWarehouse

aPort

aSurplus

Consistency Problem

consistent?

Lower-Level Design View
(UML Class Diagram)
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1 :  re q u e st

7 :  re q u e st

6 :  n o t i f i c a t i o n

8 :  re q u e st

C2 Architecture View
(represented in UML)

Transformation using UML/Analyzer

hard to compare

Transformation Simplifies! aTruck aShipaAirplane

availableVehicleCollection

theAWT

aVehiceDialog
aWarehouseDialog

aPortDialog

aRou terDialog

aR outeCo llection

aVeh icle

theVehicleCo llection

theC argoR outer

theRoute r

theTimeN eeded

aRoute

aDe ficiency

theWarehouseCol lection

aNavPoint

theStorage

R efrigeratedSto rage

R egularStorage

ava il ableGoods

aPortC ollection

aWarehouse

aPort

aSu rplus

Lower-Level Design View
(UML Class Diagram)

aVehicleaWarehous e (0.25)aPort (1.0)

theCargoRouter

(0.25)
(0.5)

t heAWT

(0.25)

missing class
"clock"

illegal class
interaction

easier to compare
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Comparison Rules
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∀ r ∈ relations, is_abstraction(r) ∧
is_interpretation(r) ⇒ realization(r) ≠ NULL

!
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∀ r ∈ relations, has_realization(r) ∧
is_abstraction(r) ∧ (type(r) = association) ∧
(type(realization(r)) = association) ⇒
cardinality(r) = cardinality(realization(r))
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∀ c ∈ classifiers, is_realization(c) ∧
is_refineable(r) ⇒ ∃ ic ∈ c->interpretations, 
is_abstraction(ic) 
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Category B Category C

AWT

P erson DialogPatient DialogMedication DialogTreatment Dialog

Def iciency

Storage Collection

time needed S torage

Location

P at ient Co llection

Treatment Collection

Medication C ollection

Side Effects

N urse

Doctor

UML-A Ge nerated  A ssociation C lass: Treatment Dependen cy  (0.5 )

U ML-A Generated A ssociation C lass:Treatment Dependency  (0.5)

U ML-A  Generated Association Class:Employee C ollection Association  (1.0)

Aid

UML-A  Generated Association Class:Employee C ollection A ssociation  (1.0)

UML-A Generated A ssociation C lass:Employee Collection Association  (1.0)

Available E mployee Collection

UML-A Generated A ssociation Class:E mployee Generalization  (1.0)

UML-A Generated Generalization C lass:Employee Collection Association  (1.0)

Employee

UML-A Generated A ssociation C lass:Employee Collection Association  (0.5)

UML-A Generated Association Class:Employee C ollection A ssociation  (0.5)

U ML-A  Generated Association Class:Absence R eason Association  (1.0)

R oom

Facilities

OP Radiology N ursery

Patient

U ML-A  Generated Association Class:Employee Generalization  (1.0)

UML-A Generated Association Class:Employee Generalization  (1.0)

UM L-A Ge nerated  A sso ciation  Class: Emplo yee Ge neraliz ation  ( 1.0)

U ML-A  Generated Association Class:Person Generalization  (1.0)

P erson

U ML-A  Generated Association Class:Visiting R ecord Collection A ssociation  (1.0)

U ML-A  Generated Association Class:Patient Association  (1.0)

UML-A Generated Generalization C lass:E mployee Generalization  (1.0)

UML-A Generated A ssociation C lass:E mployee Collection Association  (0.25)

U ML-A  Generated Generalization Class:Employee Generalization  (1.0)

UML-A Generated Generalization C lass:Employee Generalization  (1.0)

UML-A Generated Association Class:A bsence Reason Association  (0.5)

V isiting Record C ollection0..0

0..0

0..0

0..0

hasU M L-A Ge nerated  Asso ciation  Class: P erson  Gene ralizatio n  (1.0 )

hasU ML-A  Generated Generalization Class:Patient Association  (0.5)

U ML-A  Generated Association Class:Patient Association  (1.0)

UM L-A Ge nerated  Asso ciation  Class: Emplo yee Ge neraliz ati

U ML-A  Generated Association Class:Employee Generalization  (1.0)

UML-A Generated A ssociation C lass:E mployee Generalization  (1.0)UML-A Generated Association Class:P erson Generalization  (1.0)

Visiting Record

UML-A Generated Association Class:V isiting Record Collection Association  (1.0)

UM L-A  Ge nerated  A sso ciation  Class: Visitin g R eco rd C oll ection Assoc iation  ( 1.0)

0..0

0..*

0..0

0..*

con tains

U ML-A Generated A ssociation C lass:Patient Association  (1.0)

U ML-A Generated A ssociation C lass:Employee Generalization  (1.0)

UML-A Generated Association Class:Employee Generalization  (1.0)

U ML-A  Generated Association Class:Person Generalization  (1.0)

Medication

U ML-A  Generated Dependency Class:Treatment Association  (0.5)

U ML-A  Generated Association Class:Storage Association  (1.0)

UML-A Generated Association Class:Treatment Dependency  (0.5)

has

A Generated Association Class:Doctor Generalization  (0.25)

UML-A Generated A ssociation C lass:Treatment Dependency  (0.5)

U ML-A  Generated Association Class:Facilities Generalization  (0.25)

C ategory A

UML-A Generated Association Class:Medication Generalization  (0.25)

U ML-A  Generated Association Class:Treatment D ependency  (0.25)

UML-A  Generated Association Class:Doctor Generalization  (0.125)

UM L-A Ge nerated  Asso ciation  Class: Treatm ent De penden cy  (0.2 5)

U ML-A  Generated Association Class:Facilities Generalization  (0.125)

Em ployee  Collec tion

U ML-A  Generated Association Class:Nurse Association  (1.0)

U ML-A  Generated Association Class:Available E mployee Collection Generalization  (0.25)

UML-A Generated A ssociation C lass:Nurse Association  (1.0)

ML-A Generated Association Class:D octor Association  (0.5)

UML-A Generated Association Class:D octor Association  (0.25)

UML-A Generated A ssociation C lass:E mployee Generalization  (0.5)

UML-A Generated Generalization Class:E mployee Association  (0.5)

U ML-A  Generated Association Class:Available E mployee Collection Generalization  (0.5)

U ML-A  Generated Association C lass:Treatment D ependency  (0.25)

U ML-A Generated A ssociation C lass:Facilities Generalization  (0.125)

Treatment

UML-A Generated A ssociation C lass:Patient Dependency  (0.5)
U ML-A  Generated Association Class:Patient Dependency  (0.5)

UML-A Generated Association Class:Patient Dependency  (0.5)

UML-A Generated Association Class:Medication Association  (1.0)

iation C lass: Medica tion Associat ion  (1. 0)

U ML-A  Generated Association C lass:Medication Generalization  (0.5)

U ML-A  Generated Dependency Class:P atient Association  (0.5)

U M L-A  Generated Depe ndency C lass :Docto r A sso ciation  (0.5)

depends_on

applies_on

performed_by

UML-A Generated Generalization C lass:P atient D ependency  (1.0)

UML-A Generated D ependency Class:Medication Generalization  (0.5)

UML-A Generated Dependency C lass:Employee Generalization  (0.5)
UML-A Generated Dependency C lass:Employee Generalization  (0.5)

UML-A Generated Generalization C lass:Person Dependency  (1.0)

UML-A Generated D ependency C lass:Doctor Generalization  (0.5)

uses

UML-A Generated Dependency C lass:Facilities Generalization  (0.5)

Absence Collection

U ML-A Generated A ssociation C lass:Employee Association  (1.0)

UML-A Generated Generalization C lass:E mployee Association

UML-A Generated Association Class:Employee A ssociation  (1.0

UML-A Generated Generalization C lass:E mployee Association  (1.0)

U ML-A Generated Generalization C lass:Employee Association  (1.0)

U ML-A  Generated Generalization Class:Employee Association  (1.0)

UML-A Generated A ssociation C lass:Employee Association  (0.5)

UML-A Generated D ependency Class:Employee A ssociation  (0.25)

P atient P rocessing

UML-A Generated A ssociation C lass:P atient C ollection D ependency  (0.5)

UML-A Generated A ssociation C lass:P atient C ollection D ependency  (0.5)UML-A Generated A ssociation Class:P atient C ollection Dependency  (0.5)

UML-A Generated A ssociation C lass:P atient C ollection D ependency  (0.5)

UML-A Generated A ssociation C lass:Treatment Dependency  (0.5)

U ML-A Generated A ssociation C lass:Treatment Dependency  (0.25)

UM L-A Ge nerated  Asso ciation  Class: Treatm ent De penden cy  (0.2 5)

UML-A Generated A ssociation C lass:P atient C ollection D ependency  (0.25)

UML-A Generated A ssociation C lass:Treatment Dependency  (0.125)

A bsence Reason

UML-A Generated A ssociation Class:A bsence Collection Association  (1.0)

U ML-A  Generated Generalization Class:Employee A ssociation  (0.5)

UML-A Generated Association Class:Absence Collection Association  (1.0)

UML-A Generated A ssociation C lass:E mployee Association  (0.25)

U ML-A  Generated Association Class:Employee Association  (0.125)

UML-A Generated Association Class:A bsence Collection Association  (1.0)

U ML-A  Generated Association Class:Employee C ollection Association  (0.5)

U ML-A  Generated Association Class:Absence C ollection A ssociation  (1.0)

UML-A Generated Association Class:Available Employee Collection Generalization  (0.5)

UML-A Generated A ssociation C lass:Absence Collection Association  (0.25)

U ML-A  Generated Association Class:Absence C ollection A ssociation  (1.0)

UML-A  Generated Association Class:Treatment D ependency  (0.125)
UML-A Generated Association Class:Facilities Generalization  (0.0625)

U ML-A  Generated Association Class:Treatment D ependency  (0.125)

sup ervises

UML-A Generated Dependency C lass:A WT D ependency  (1.0)

UML-A Generated D ependency Class:Treatment D ependency  (1.0)

U ML-A  Generated Dependency Class:Treatment D ependency  (1.0)

U ML-A  Generated Dependency Class:Treatment Dependency  (1.0)

UML-A Generated Dependency C lass:Treatment Dependency  (0.5)

U ML-A  Generated Dependency Class:Treatment D ependency  (1.0)

UML-A Generated Dependency C lass:Treatment Dependency  (0.5)

UM L-A Ge nerated  Depe ndency  Class :Treatm ent De penden cy  (0. 5)
U ML-A  Generated Dependency Class:Treatment Dependency  (0.5)

UM L-A Ge nerated  Depe ndency  Class :Treatm ent D e penden cy  (1. 0)
U ML-A Generated D ependency Class:Facilities Generalization  (0.5)

Abstraction Complexity
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Conclusion


