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Abstract Component technology has been widely accepted as an effective way for building
software systems with reusable components, and Microsoft (MS) NET is one of the recent
representative component technologies. Model Driven Architecture (MDA) is a new development
paradigm which generates software by transforming design models automatically and incrementally.
Transformation of structural models in MDA has been successfully applied. However, transformation
of dynamic models and pervasive services, such as transaction service, security service,
synchronization service and object pooling are largely remains as an area for further research. The
recent enterprise system has multi tier distributed architecture, and the functionality of early
mentioned pervasive services is essential for this architecture. NET platform can implement
Component Object Model+ (COM+) component for supporting pervasive services by specify Attribute
code. In this paper, we specify the functionalities of the COM+ component offering pervasive services,
and then those functionalities are defined by UML profile. By using the profile, the Platform Specific
Model (PSM) for .NET/C# is specified, and NET components are automatically generated through our
tool. The development productivity, extensibility, portability, and maintenance of software can be
dramatically improved by using of the proposed methods.
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[ComVisible(true)]

[Transaction(TransactionOption.Supported)]

[ObjectPooling(true, MinPoolSize=5,MaxPoolSize=10,
CreationTimeout=5000)]

public class MyComponent : ServicedComponent

public MyComponent()
{

}
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ConstructionEnabledAttribute

default: Sring
cnabled: bool

TransactionAttribute

JustinTimeActivationAttribute

0.* value: bool

value: TransactionOption

ServicedComponent %

TransactionlsolationLevel: TransactionlsolationLevelType | 0.* 0.*

canBePooled: Boolean

timeQut: int

0.*

SecurityRole Attribute

name: String
description: Sring 0%
setEveryoneAccess: Boolean

ObjectPool Attribute

creationTimeout: int

0.*

0.+

SyncronizationAttribute

Sy izationOption: izationOptionType

<<enumeration>>

SyncronizationOptionType

RequiresNew: String
NotSupported: String

enabled: Bool 0.*
maxPoolSize: int -
minPoolSize: int
<<gnumeration>> <<enumeration>>
TransactionOption TransactionIsolationLe vel Type
Disabled: Sring Serializable: String
Supported: String Any: String
Required: String ReadCommitted: String

ReadUncommitted: String
RepeatedRead: String

Disabled:String
RequiresNew: Sring
Required: String
Supported: String
NotSupported: String
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<<DataType>>
Customer
(Objec!l’ooling = true, MinPoolSize=5,...}

<1‘ransacnon>>
Order
{Just In Time Acnvauon}
+customerID

+orderNurhber: string

+requisitiohDate: string t———] +name: string
+price: mopey 0.*1 | +address: string
+tel: string
-customerType
#charge: boolean

<<AuxoCoxzplete>>*Sending()
+Cancel()

+CreditRating(): string
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<?xm] version="1.0" encoding="EUC-KR" 7>
<PROFILE version="1.0">
<HEADER>
<NAME>PS- net</NAME>
<DISPLAYNAME>PS-.net Profile</DISPLAYNAME>
</HEADER>

<STEREOTYPELIST>

<STEREOTYPE>
<NAME>CSharpSourceFile</NAME>
<DESCRIPTION> Source file with C# code </DESCRIPTION>
<BASECLASSES>

<BASECLASS>UMLComponent</BASECLASS>

</BASECLASSES>

</STEREOTYPE>

<STEREOTYPE>
<NAME>Transaction</NAME>
<DESCRIPTION> That Transaction is necessary class indication </DESCRIPTION>
<BASECLASSES>
<BASECLASS>UMLClass</BASECLASS>
<BASECLASS>UMLComponent</BASECLASS>
</BASECLASSES>
</STEREQOTYPE>

<STEREOTYPE>
<NAME>Synchronization</NAME>
<DESCRIPTION> That Synchronization is necessary class indication
</DESCRIPTION>
<BASECLASSES>
<BASECLASS>UMLClass</BASECLASS>
</BASECLASSES>
</STEREOTYPE>

<TAGDEFINITIONSETLIST>
<TAGDEFINITIONSET>
<NAME>Pervasive Service</NAME>
<BASECLASSES>
<BASECLASS>UML Class</BASECLASS>
</BASECLASSES>
<TAGDEFINITIONLIST>
<TAGDEFINITION lock="False">
<NAME>Security </NAME>
<TAGTYPE>String</TAGTYPE>
</TAGDEFINITION>

<TAGDEFINITION lock="False">
<NAME>O0bjectPooling</NAME>
<TAGTYPE>String</TAGTYPE>
</TAGDEFINITION>

" </TAGDEFINITIONSET>
</TAGDEFINITIONSETLIST>
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< <<Transaction>> >

Order
{Just In Time Activation}
+orderNumber: string
+requisitionDate: string
+price: money

@mng)

+Cancel()
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<<ASPX>>

{Just In Time Activation, Security = "DZDW Role", SetEvery...}

. <<ASPX>> <<DataType>>
od Istrat
crfcentraren CustomerRegistration Customerinformation
-IbIRequisitionDate: Labl
_|b|p::3:,s;‘g:dc & Lable -IblCustomeriD: Lable -segNumber
-IbIProductName -IbIName: Label ~-CustomerlD
_IblPrice: Lable -IblAddress: Label ] .Name
-IbiQuantity: Lable -1bIT el; Label -Address
. -IblCustomerT ype: Label -CustomerT ype
+Page_Load()
i i +Page_Load()
+btaRegister_Click -
nRegisterCHCkO +binRegister_Click()
<<DataT ype>>
CustomerHistory
<<Transaction>> <<Com+>> oA daiess
O rder Customer L

{ObjectPooling = true, MinPoolSize=5,...}

+orderNumber: string
+requisitionDate: string

+price: money 0..

<<AutoComplete>>+Sending()
+Cancel()

1

1.

O derProduct

+Quantity: integer
“+price: money

0.*

1

Product

+code
+productName

g 10 FEag S

+customerlD
+name: string
+address: string
+tel: string
-customerT ype
#charge: boolean

+CreditRating(); string CreditSales

+creditSalesAmount

CorporateCustomer IndividealCustomer

+tel +creditCardNumber
+creditGrade: string

+creditLimit: string

¥

0..1

Employee

+code
+name

cloj (U8 PSM)
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structure, QVT using a rule-based language, QVT
in the context of UML Profiles, QVT using a
framework approach, QVT interoperability, 43¢
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Transformation PervasiveServiceToAttributeClass (UMLProfile, NET) {
source umlProfileElement  : UMLProfile :: PervasiveService;
target attributeClass : NET :: AttributeClass;
uvnidirectional;
mapping

umlProfileElement.name
umiProfileElement.parameter

}

<~> NETAttributeClass.name
<~> NETAttributeClass.parameter

S := GetStringTaggedValue(AClass, 'PS-.net, 'PERVASIVE SERVICES/,
'transaction');
if 5 <>" then begin
FWriter. WriteLine('[ Transaction(%s)]', [$1):
PropAdded = True;

end
else if AClass.StercotypeNarme = "Transaction’ then begin
FWriter. WriteLine([ T ion(Ti ionOption.Suy d)]%

PropAdded := True;
end;

S := GetStringTagged Value(AClass. 'PS-.net', PERVASIVE SERVICES',
'ObjectPooling’);
if § < ® then begin
FWriter. WriteLine([ObjectPooling(%s)]', [S]);
PropAdded = True;
end
clse if AClass.StereotypeName = 'Object Pooling' then begin
FWriter. WriteLine('[ObjectPooling(true, MinPoolSize=x,MaxPoolSize=y,
CreationTimeout=2)]");
PropAdded := True;
end;
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a3 14% ‘Customer’ Z# 2ol thsir] Az £3 &

1
[Transaction(TransactionOption.Supported)}
[JustInTimeActivation(true)]
[SecurityRole("DZDWRole", SetEveryoneAccess = true)]
public class Order {

string orderNumber ;

string requisitionDate ;

money price ;

public Order()
{

}

[AutoComplete]
public void Sending()
{

a3 13 HES 58 ZAYE “Order” i
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// Generated by PS-NET Add-In
/@ File Name : Customer.cs
/I @ Author :

{ComVisible(true)]
[ObjectPooling(true, MinPoolSize=5,MaxPoolSize=10,
CreationTimeout=5000)]

public class Customer : CreditSales{
public object customerlD ;
public string name ;
public string address ;
public string tel ;
private object customerType ;
protected boolean charge ;
public string CreditRating(}{

}

}
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