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È+ÉIÊAË Ë�ÌXÍ5ÎÐÏÒÑ�Ó~Ô©ÊšÕ˜ÎIÖª× É�Ì=Ø=ÕÚÙ�ØŠÊAË�Õ˜Ó~Î�Õ˜×TÑ�ÌXÙ�Î�Ì=ÑÜÛ�ÌXÍRÌ®Êš×¨ÊNØRÛIÊAÍ5ÊšØXË�ÌXÍRÕ˜ÝŠÊAË�Õ˜Ó~Î�Ó~Þ&ß;Ì=ÛIÊ=à\Õ˜ÓšÍ5Êšá¢ÊšÎ�ÑÜ×�Ë ÍRâ�Øaã
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ÊAË Ë�ÌXÍRÎñ× É�Ì=Ø=ÕÚÙ�ØŠÊAË�Õ–Ó~Î�×.ØŠÊšÎòß�Ì�à\Õ˜ÌXó*Ì=ÑñÊš×8ÔªÌXËRÊšÔªÓ0Ñ�Ì=á˜×8Õ˜ÎôË�Û�Ìc×�Ì=Î�×�ÌcË�Û�ÊAË�Ë�Û�ÌXäõÑ�Ì=×�ØXÍ5ÕÚß�Ì�Ì=×�×�Ì=Î?Ë�Õ–Êšá

Êš× É�Ì=ØXË�×zÓ~ÞIÊ¡Þ_ÊšÔªÕ˜áÚä&Ó~ÞIÔªÓ0Ñ�Ì=á˜×*Ï_Ë�Û�Ì*ÉIÊAË Ë�ÌXÍRÎHÍRÌŠÊšá˜Õ–ÝŠÊAË�Õ˜Ó~Î�×5Ö5æ ÈöÍRÌŠÊšá–Õ˜ÝŠÊAË�Õ˜Ó~ÎHØŠÊšÎ�Û�Ê=àwÌ
Ø=Ó~Î�×�Õ˜× Ë�Ì=Î?Ë É�ÍRÓšÉ�ÌXÍ�Ë�Õ˜Ì=×
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× É�Ì=Ø=ÕÚÙ�ØŠÊAË�Õ–Ó~Î�×=þ
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Ì=×�Õ–è~Î�ÔªÓ?Ñ�Ì=á˜× Õ˜Î8Ë�Û�Ì��†Î�Õ˜Ù�Ì=Ñ��`Ó0Ñ�Ì=á˜Õ˜Î�è���ÊšÎ�è~â�Êšè~ÌgÏ��	�
�!Ö��
����ÊAÍRÌ*ß;Ì=Ø=Ó~Ô©Õ˜Î�è†Ë�Û�Ì
Î�ÓšÍRÔ Õ˜ÎHÓšß���Ì=ØXË ã

ÓšÍ5Õ˜Ì=Î…Ë�Ì=ÑõÑ�ÌXàwÌ=á˜ÓšÉ�ÔªÌ=Î?Ë.Ì=Î?à0Õ˜ÍRÓ~Î�ÔªÌ=Î?Ë�×=æ
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Û�ÌHÉIÊAË Ë�ÌXÍ5Îô× É�Ì=Ø=ÕÚÙ�ØŠÊAË�Õ˜Ó~ÎåÎ�ÓšËRÊAË�Õ˜Ó~ÎôÔ8â�× Ëgß�Ì�ØŠÊAÉIÊAß�á˜Ì�Ó~Þ

Ñ�Ì=×�ØXÍRÕÚß�Õ–Î�è�Þ_ÊšÔªÕ˜á–Õ˜Ì=×
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Û�ÌHÉIÊAË Ë�ÌXÍRÎN× É�Ì=Ø=ÕÚÙ�ØŠÊAË�Õ˜Ó~ÎôÎ�ÓšËRÊAË�Õ˜Ó~Îô×�Û�Ó~â�á˜Ñ®ß�ÌHßIÊš×�Ì=ÑôÓ~ÎõË�Û�Ì��	�
��Õ˜Î�ÞeÍ5Êš× Ë ÍRâ�ØXË�â�ÍRÌ8Ë�ÓJÞMÊšØ=Õ–á˜ÕÚËRÊAË�Ì

Õ–Î…Ë�Ì=èšÍ5ÊAË�Õ–Ó~ÎNÕ˜Î?Ë�Ó����
��ã¹ßIÊš×�Ì=ÑòË�Ó0Ó~á}Ì=Î?à\ÕÚÍRÓ~Î�ÔªÌ=Î?Ë�×=æ
��Ó~Î�Ø=ÌXÉ�Ë�×�â�×�Ì=ÑõÕ˜ÎõË�Û�ÌªÉ�ÊAË Ë�ÌXÍRÎN×�É;Ì=Ø=Õ˜Ù�ØŠÊAË�Õ˜Ó~Î

Î�ÓšËRÊAË�Õ˜Ó~Î÷×�Û�Ó~â�á–ÑõÍRÌ=áeÊAË�ÌcË�Ó®Ø=Ó~Î�Ø=ÌXÉ�Ë�×�Õ˜ÎõË�Û�Ì����
��Õ˜Î�ÞeÍ5Êš× Ë ÍRâ�ØXË�âlÍRÌšù Ë�Û�ÊAË�Õ˜×=ùœØ=Ó~Î�Ø=ÌXÉ�Ë�×�Ñ�ÌXÙ�Î�Ì=ÑñÊAË

Ë�Û�Ì&Óšß���Ì=ØXË†á˜ÌXàwÌ=áœÏ����wÖ5ù�Ë�Û�ÌgÔªÓ0Ñ�Ì=á:á˜ÌXàwÌ=áœÏ����3Ö5ù�Ë�Û�Ì������òÔªÌXËRÊšÔªÓ0Ñ�Ì=á:á˜ÌXàwÌ=á’Ï����~Ö5ù�ÊšÎ�ÑïË�Û�Ì.ÔªÌXËRÊ3ã

Ô©ÌXËRÊšÔªÓ?Ñ�Ì=á!á–ÌXàwÌ=á}Ï����wÖ5æ �†ÌXó Ø=Ó~Î�Ø=ÌXÉ�Ë�×g×�Û�Ó~â�á˜ÑJÓ~Î�á˜äïß;Ì�Õ˜Î?Ë ÍRÓ?Ñ�â�Ø=Ì=ÑJó•Û�Ì=Î`ÌaýlÕ˜× Ë�Õ˜Î�è!�	�
�ñÕ˜Î�ÞeÍ5Êš× ã
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Û�ÌïÉIÊAË Ë�ÌXÍRÎ�× É�Ì=Ø=ÕÚÙ�ØŠÊAË�Õ–Ó~ÎöÎ�ÓšËRÊAË�Õ˜Ó~Î�×�Û�Ó~â�á–ÑöÊšá˜á˜ÓŠó ÊåÉIÊAË Ë�ÌXÍ5Î Ñ�ÌXàwÌ=á˜ÓšÉ�ÌXÍcË�Óõ× É�Ì=Ø=Õ˜ÞeäòÓ~Î�áÚäñË�Û�Ó~×�Ì

É�ÍRÓšÉ�ÌXÍ�Ë�Õ˜Ì=×�ØŠÊAÉ�Ë�âlÍRÌ=ÑTß0ä©Ë�Û�Ì¢É�ÊAË Ë�ÌXÍRÎïÕ˜ÎcË�ÌXÍRÔª×
â�×�Ì=Ñ¨Ë�ÓHØ=Ó~ÔªÔ8â�Î�Õ–ØŠÊAË�Ì¢Ë�Û�Ì¡ÉIÊAË Ë�ÌXÍRÎïØ=Ó~Î�Ø=ÌXÉ�Ë�×.ÏÒÌšæøè\æÚù

Ê¡Í5ÌŠÊšÑ�ÌXÍ’Ó~ÞIË�Û�Ì*ÉIÊAË Ë�ÌXÍRÎª× É�Ì=Ø=ÕÚÙIØŠÊAË�Õ˜Ó~ÎHÞeÓšÍœË�Û�Ì*È†ß�× Ë ÍaÊšØXË%$�ÊšØXË�ÓšÍ�äHÉIÊAË Ë�ÌXÍRÎ©×�Û�Ó~â�á˜Ñ�ß�Ì
ÊAß�á˜Ì*Ë�Ó&Ø=á˜ÌŠÊAÍRá˜ä

Õ–Ñ�Ì=Î…Ë�Õ–Þ–ä.È†ß�× Ë ÍaÊšØXË&$�ÊšØXË�ÓšÍ�ä~ù'��Ó~Î�ØXÍRÌXË�Ì($�ÊšØXË�ÓšÍRä~ù0È†ß�× Ë Í5ÊšØXË’ÊšÎ�Ñ��
Ó~Î�ØXÍRÌXË�Ì
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Í5Ó?Ñ�â�ØXË!Ø=Ó~Î�Ø=ÌXÉ�Ë�×œÌŠÊš×�Õ˜áÚä�Ö5æ
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Û�ÌªÉIÊAË Ë�ÌXÍ5Îõ× É�Ì=Ø=ÕÚÙ�ØŠÊAË�Õ–Ó~ÎNÊAÉ�É�Í5ÓwÊšØRÛò×�Û�Ó~â�á˜Ñå×RâlÉ�É�ÓšÍ�Ë.Êïó�Ì=á˜á›ã“Ñ�ÌXÙ�Î�Ì=ÑôÎ�ÓšË�Õ–Ó~ÎõÓ~Þ�ÉIÊAË Ë�ÌXÍRÎòØ=Ó~Î�ÞMÓšÍ ã

ÔcÊšÎ�Ø=ÌšæTÈ ÔªÓ0Ñ�Ì=á˜ÌXÍ�×�Û�Ó~â�á˜Ñ®ß�ÌªÊAß�á–Ì�Ë�Ó`Ñ�ÌXË�ÌXÍ5ÔªÕ˜Î�ÌHÉ�Í5Ì=Ø=Õ˜×�Ì=áÚä(Ë�Û�ÊAË.Ë�Û�Ì=Õ˜Í.ÔªÓ0Ñ�Ì=á˜×gØ=Ó~Î�ÞMÓšÍRÔ Ë�Ó`Ë�Û�Ì

É�ÊAË Ë�ÌXÍRÎå× É�Ì=Ø=ÕÚÙ�ØŠÊAË�Õ˜Ó~Î:æ�$�âlÍ�Ë�Û�ÌXÍ5ÔªÓšÍRÌšù:ÕÚËg×�Û�Ó~â�á˜ÑJß�Ì8É�Ó~×�×�ÕÚß�á–ÌgË�ÓJÊšâlË�Ó~Ô©ÊAË�Ì�Î�Ó~Îlã¹Ë ÍRÕÚà\Õ–Êšá!Êš×�É;Ì=ØXË�×gÓ~Þ

Ë�Û�Ì&Ø=Ó~Î�ÞMÓšÍRÔ©ÊšÎ�Ø=Ì&Ø5Û�Ì=Ø�ü\Õ˜Î�èªÉ�ÍRÓ0Ø=Ì=Ñ�âlÍRÌšæ
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ÎåË�Û�Õ˜×¡ÉIÊAÉ�ÌXÍŠù�ó*ÌHÉ�Í5Ì=×�Ì=Î…Ë.ÊšÎNÊAÉ�É�ÍRÓwÊšØ5ÛåË�ÓïÉ�ÍRÌ=Ø=Õ–×�Ì=áÚä(Ìaý\É�ÍRÌ=×R×�Õ˜Î�è¨× Ë ÍRâ�ØXË�âlÍ5ÊšázÊšÎ�Ñô×�Ó~Ô©ÌHß;Ì=ÛIÊ=à\Õ˜ÓšÍ5Êšá

É�ÍRÓšÉ�ÌXÍ�Ë�Õ–Ì=×cØ=Ó~Î?ËRÊšÕ˜Î�Ì=Ñ�Õ˜Î�ÉIÊAË Ë�ÌXÍ5Î�× É�Ì=Ø=ÕÚÙ�ØŠÊAË�Õ˜Ó~Î�×cË�Û�ÊAËïß�Ì=è~Õ˜Î�×cË�Ó÷ÊšÑ�ÑlÍRÌ=×R×cË�Û�Ì®ÊAß�ÓEàwÌåØ=Ó~Î�Ø=ÌXÍRÎ�×=æ
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ÔªÌXËRÊšÔªÓ0Ñ�Ì=á˜Õ–Î�èõÊAÉ�É�Í5ÓwÊšØRÛ�É�ÍRÌ=×�Ì=Î?Ë�Ì=Ñ�Õ˜ÎöË�Û�Õ–×ªÉIÊAÉ�ÌXÍTÊšá–á˜ÓŠó•×cÓ~Î�Ì(Ë�ÓõØXÍRÌŠÊAË�Ì®ÔªÌXËRÊšÔªÓ0Ñ�Ì=á˜×Šù§ØŠÊšá˜á˜Ì=Ñ����¹ë��_í��
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�÷× ËRÊAË�Õ˜Ø8× Ë ÍRâ�ØXË�â�Í5Êšá�Ô©Ó?Ñ�Ì=á–×=ù�Ë�Û�ÊAË¢Õ˜×=ù;ÔªÓ0Ñ�Ì=á˜×•Ë�Û�ÊAËgÑ�ÌXÉ�Õ˜ØXË

Ø=á–Êš×�×RÕÚÙ�ÌXÍR×§ÏÒÌšæøè\æÚù �����®Ø=á–Êš×R×=ù0Õ–Î…Ë�ÌXÍRÞ_ÊšØ=Ìšù0Ë“ä0É;Ì†Ø=Ó~Î�× Ë ÍRâ�ØXË�×5ÖœÊšÎ�Ñ©Ë�Û�Ì=ÕÚÍœÍ5Ì=á–ÊAË�Õ˜Ó~Î�×�Û�ÕÚÉ�× ó•ÕÚË�ÛcÌŠÊšØRÛTÓšË�Û�ÌXÍ¢ÏÒÌšæøè\æÚù

â�×�Õ–Î�è ���
� Êš×�×�Ó0Ø=Õ–ÊAË�Õ˜Ó~Î:ù¡Ñ�ÌXÉ�Ì=Î�Ñ�Ì=Î�ØXä~ù†è~Ì=Î�ÌXÍaÊšá˜Õ˜ÝŠÊAË�Õ˜Ó~Î�Ø=Ó~Î�×�Ë ÍRâ�ØXË�×5Ö �
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û

Û�ÌåÊAÉ�É�ÍRÓwÊšØRÛ�Õ–×cß�Êš×�Ì=Ñ�Ó~Î

Ë�Û�Ì8Î�ÓšË�Õ˜Ó~Î Ó~Þ’Êïé

	

ìÚêXù�ó•Û�ÌXÍRÌ�Ê©ÍRÓ~á˜Ì�Õ˜×¡Ê©× É�Ì=Ø=ÕÚÙ�ØŠÊAË�Õ˜Ó~Î Ó~Þ É�ÍRÓšÉ�ÌXÍ�Ë�Õ–Ì=×§Ë�Û�ÊAË&ÊAÍRÌ.ÍRÌŠÊšá˜Õ˜Ý=Ì=Ñ Õ˜Î`×RÓ~ÔªÌ�ÞMÓšÍRÔ Õ˜Î

ÍRÌŠÊšá˜Õ–ÝŠÊAË�Õ˜Ó~Î�×=æ

û

Û�Ì}Ë ÍRÌŠÊAË�ÔªÌ=Î?ËœÓ~Þ�ß�Ì=Û�ÊŠà0Õ˜ÓšÍaÊšá…É�Í5ÓšÉ;ÌXÍRË�Õ˜Ì=×�Õ–Î.Ë�Û�Õ–×�É�ÊAÉ;ÌXÍ Õ˜× á˜Õ˜Ô©ÕÚË�Ì=Ñ&Ë�Ó¡Ë�Û�Ì�â�×�Ì*Ó~Þ�Ø=Ó~Î�× Ë Í5ÊšÕ˜Î?Ë�×
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�
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allInstances->size() >= 2}

<<Metamodel-level Constraints>>

{pre:TemperatureElement->includes(s)
DetachTemperatureElem(s:TemperatureElement)
post:PressureElement@pre->excluding(s)}

post:TemperatureElement@pre->excluding(s)}

{pre:PressureElement->excludes(s)

{pre:PressureElement->includes(s)
DetachPressureElem(s:PressureElement)

AttachPressureElem(s:PressureElement)

AttachTemperatureElem(s:TemperatureElement)
{pre:TemperatureElement->excludes(s)

post:PressureElement@pre->including(s)}

post:TemperatureElement@pre->including(s)}

Saline Element

Temperature Element

Pressure Element

<<realize>><<Classifier Role>>
/Monitor:Class

<<Metamodel-level Constraints>>
{isAbstract = true and

allInstances->size() >= 1}

<<Model-level Constraints>>

<<realize>>

<<realize>>

0..1

2

<<realize>>

<<realize>>

<<realize>>

<<realize>>

<<realize>>

<<realize>>

<<realize>>

A Static Role Model (SRM)

{isAbstract = false and

<<Classifier Role>>
/Subject:Class

/AssocEndMonitor:AssociationEnd
<<AssociationEnd Role>>

<<Metamodel-level Constraints>>
{multiplicity = 1}

/AssocEndSubject:AssociationEnd
<<AssociationEnd Role>>

<<Metamodel-level Constraints>>
{multiplicity = 1..*}

/Monitors:Association
<<Relationship Role>>

<<Structural Role>> CurrentValue
<<Structure Role>> Threshold
[[CurrentValue]] <= [[Threshold]]

<<realize>>

<<realize>>

{pre:[[Subject]]->excludes(s)

{pre:[[Subject]]->includes(s)
post:[[Subject]]@pre->excluding(s)}

post:[[Subject]]@pre->including(s)}

<<Behavioral Role>>Attach (s:[[Subject]])

<<Behavioral Role>>Detach (s:[[Subject]])

Chemical Reactor Monitor
{Abstract}

1..*

1..*

1

pressmonitor

tempmonitor

1

<<realize>>

A realization of the given SRM

Flag:Boolean

CurrTemperature, TemperatureThreshold:Int
CurrPressure, PressureThreshold:Int

CurrSaline, SalineThreshold:Int CurrSaline < SalineThreshold

<<realize>>

<<realize>>

<<realize>>

<<realize>>

Currtemp < TempThreshold
CurrPressure <= PressureThreshold
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<<Relationship Role>>

<<Metamodel-level Constraints>>
{self.parent.oclIsTypeOf(Class)}

/FactRelGeneralization:Relationship

<<Classifier Role>>

<<Metamodel-level Constraints>>

self.oclIsTypeOf(Class)}
<<Model-level Constraints>>

:Classifier/AbstractFactory

{self.oclIsTypeOf(Interface) or

->exists(prod|prod.oclIsNew())}
self.[[Client]].[[AbstractProd]].allInstances

CreateProdBeh

post:
{pre:true

<<Behavioral Role>>

0..1

1..*

/FactoryRel:Relationship

/FactRelRealization:Relationship
<<Relationship Role>>

<<Metamodel-level Constraints>>
{self.supplier.oclIsTypeOf(Interface) or

Abstract Factory Static Role Model (SRM)

and self.supplier.isActive = false]}
self.supplier.allMedthods->isEmpty() 
[self.supplier.oclIsTypeOf(Class) and

<<Classifier Role>>

<<Metamodel-level Constraints>>

<<Model-level Constraints>>

{self.isAbstract = false and

->exists(prod|prod.oclIsNew())}

post:
{pre:true

<<Behavioral Role>>CreateProdBeh

:Class/ConcreteFactory

self.allInstances->size() >= 1}

self.[[ConcreteProd]].allInstances

�������,��	;_L


%'&

	�+2	/=2�O-��3������=b�$�������A�������������������a �"$#ŒC��.�

&

�/��0,�����A����0j���

AbstractFactory
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Class

FactRelRealInterface

AbstractFactInterface
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AbstractFactType

AbstractFactInterfaceType

ConcreteFactory

FactRelGeneralization

FactRelRealType

supplier

clientDependency

supplierDependency
1
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1

1 specialization

generallization

1..*
1..*

child

1

1

Classifier

supplier

1

1
supplierDependency

client

Realization

�������,��	qp:
n#!	���� Z\(<�L5�	/+b= ���'�

&

	�+�	/=U�O-��3���$��=†�

&

	;���������
�������������������! �"$#

� �������
	���
�������������������������� ��� �!


K 0V�

&

���S-��3-9	��SCe	)��0L�����:5,�,�/	R�

&

	80,��������04��=> :���3���2�)"���+�	)#!�L5,	/+2�#"\ �"$#!��$S���<�…(<	?��0,�7= ���H	A@�-,��	/������0,�

-��3����	���0P��-9	/�/�.I��?�3������0,�?JX �"$#!���3��	N������	/5P��0P�SCE	/+2+[Z\5,	�I�0,	/580,�����2��0)��=r�H�
��+�	�o�C

&

	���	��S����+2	����'�H��-9	/�/�.I�Z

�?�3������0…��=c-,�
��-B	�������	/�'�

&

�3��(S�,���$�B	;��	&%�	/����	/5Q��0!(<�:5,	/+[Z\+�	�]^	/+r�/��0,�������������$�

&

�3�$��	?��+2��G/	q�

&

	*����+�	�J('F	7�3��	

�/�����
	/0j��+.�R5,	�]^	/+���-���0��S���

&

	��O�\�:-B	/����=`����+�	N(<�:5,	/+��E�

&

�3�'�?�3-�������	N(<����	��/��(7-�+�	A@R�9	

&

�?]:�����A��+d�/��0������
����0L���/J

)



/ConcreteFactory:Class /ConcreteProduct:Class

/ClientFactoryAssociation

/FactoryRel:Realization

/ConcreteDep:Usage<<create>>

/ClientProductAssociation

/ProductRel:Realization

/ConcreteFactory:Class

/AbstractProduct:Interface

/ConcreteProduct:Class

/ClientFactoryAssociation

/FactoryRel:Realization

/ConcreteDep:Usage<<create>>

/ClientProductAssociation

/ProductRel:Realization

/Client:Classifier /Client:Classifier

/AbstractFactory:Class/AbstractFactory:Interface /AbstractProduct:Class

/ConcreteProduct:Class

/ClientFactoryAssociation

/FactoryRel:Realization

/ConcreteDep:Usage<<create>>

/ClientProductAssociation

/ProductRel:Realization

/Client:Classifier

/AbstractFactory:Class

/ConcreteFactory:Class

/AbstractProduct:Class

1 1

1 1..*

1

1..*1..*

1

1 1..*

1 1

1 1..*

1

1..*1..*

1
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