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Abstract Business entities with which most service components interact are kind of cross—cutting
concerns in a multi-layered distributed application architecture. When business entities are modified,
service components related to them should also be modified, even though they implement common
functions of the application framework. This paper proposes what we call DTT (Data Type-Tolerant)
component model to process the variability of business entities, or externalized data, which feature
modern application architectures. The DTT component model expresses the data variability of product
lines at the implementation level by means of SCDTs (Self-Contained Data Types) and variation point
interfaces. The model improves the efficiency of application engineering through data type converters
which support type conversion between SCDTs and business entities of particular applications. The
value of this model lies in that data and functions are coupled locally in each component again by
allowing service components to deal with SCDTs only instead of externalized business entities.
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[ClasaType(ClassType EntityClass)]
public class HotelCustomer @ Entity
{

public string Custld;
pubiic string Name:
pubtic string PostCode:
public string Address;
public string Email;

N public UateTine LastVisit:

g 3 27 WzUs dEE 2= o

4.2 MHjA HEHE

I8 4 AdEYA AN AAESE T TE
MM HIWE 3= F MulA A CustomerMgt
FEE HYEth o] Mulz AAle fEgA )
ZU2 JEEY} mAXE mi/EEE ol me] o
Y FA42 WAAE A4sE NotifyCustomer w4
=9 vlzux JdEE A} Q2L oud FAE o)
MASZ ol w9 oY FAE 7JAStE Update-
EmailAddress WA=8 X350}

public class LustomerMgt
{

[Cependencyiniectian)
public Ry RIRq:

{SeryiceNsthad]

[Requirediethod( "1RQ", "RoNotifylustomer™, 1))

[30TUsea( " TopCustoner MyCustoner™ )]

{KethodDescriotion(" DANH CIHYE =8 Wasis Mul2))
[Pareneterfescrintion( “customer™, "D MO Mg "))
[Paraneterfescriot ion( “pessage”™, "HAWH HEZ XS AR )
(pumic void NotifyCustower(Entity customer, string message)

HyCustongr cust = (MyCustower Joustomer:
string mailaddr = cust CustomerENail!

/7 Send “message’ to maiiaddr’
}

[Servicetethod}
[Requirediethod(”IRq", "RaUpdateEnsiladdress, 1))
{s0TUsed( " TorCustomer . HyCustomer™ ))
[HetnodDescription(" 222 OfWY Fa A MElA))
meterfescription( “customer™, "R Ue|
3 tereseript ionl "newEnei I}\ddr rHEg
::umxc boo! UpdeteEnalAddress(Ertity custom

ID11°=‘ F)

Hytuztoner cust = (HeCustomer Joustomer:
cust.CustomerEMail = newEmailAddr;

/¢ Update customer information in detastore with cust.Customerunber

3% 4 A& HEIE 32 9

71 el A WAisE fZgFH ol vz
Yz <lElE] HotelCustomer®th WA ZdZTF ofsp
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EE HEU2 dEE &3 FE dolE el
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[CiagsType{ ClaseType.Selflef inedTypeClass)]
[Description("RY FE")

public clags MyDustomer

{

[Description("2Wel D{ YE"))
public string CustomerNumber
{
get { return TypeConverter.BetCustomerNumber{entity); }
set { TypeConverter.SetCustomerNumber{entity, value); }
}

{Oescription( e Gl YFa"))
public string CustomerEMail
{

get { return TypeConverter.GetCustomerEMail(entity); }
set { TypeConverter.SetCustomerEMail(entity, value); }
}
[Dependencyinject ion( )}
public static MyCustomerConverter TypeConverter:
private Entity entity:
public MyCustomer(Entity entity)

this.entity = entity

public static explicit operator HyCustomer(Entity entity)
{

return new HyCustomer(entity )
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[InterfaceType( InterfaceType . EntityConverterInterface))
public interface IMyCustomerConverter
{

string GetCustomerNumber(Entity entity):
void SetCustomerNumber(Entity entity, string newvalue);
string GetCustomerEMail(Entity entity);

void SetCustomerEMail(Entity entity, string newvalue);

O 6 DTT <UdHH| A HE 4
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a3 72 v¥l2YA dEE HotelCustomer? SAE
€ SCDT MyCustomer®l $4E8 dgstetolE &
Y ZAWE MyCustomerConverter?] Z=E HejZu)
ZE 4dd Yehis ALY JEIYHE [ClassType
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Converter7} jEe|Aoldel 7PaxYe EHID o
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[ClassType(CiassTyps EntityConvertertiass)]

[TargetEnt ity("HotelCustoner . 411", “HotelCustomer.HotelCustoner” )]
public class MyCustomerConverter : TopCustomer. INyCustomerConverter
{

[TargetProperty( "Cust 1d*)]
{pubt ic string GetCustomerNumber(Entity entity)

string r¥al = O
Hote|Customer HoteiCustoner ob} = (HotelCustomer . HotelCustomerlentity

r¥al = obj.Custld;
return rvai;

[TargstProperty( “Cust (g )]

public void SetCustomerdumber(Entity entity, string newfalue)
Hote(Customer HotelCustoner obj = {HoteiCustoser.Hote!Customer Jentity;
ob}.Custid = newYaiue;

[TergetPropertv(“Enail "))

public string GetCustomerEHail(Entity entity)

{

string r¥al = ")
HoteiCustomer.HoteiCustoner obj = (HoteiCustomer.Hotelfustomer Jentity;

rval = obj Emait;

) return r¥al;

[TargetProperty( “Emsii”)]
pubtic void SetCustomerEMaii(Entity entity, string newvaiue)

HotelCustomer Hotellustomer obj = (HotelCustomer.Hatel!Customer)entity:

obj Email = newVaiue;
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[ClassType(ClassType.EntityConverterClass)]

{TargetEnt)ty( "HotelCustomer.di1”, "HoteiCustomer.HoteiCustomer")]
public class MyCustomerConverter ! TopCustomer.iMyCustomerConverter
{

[TargetProperty("Customer.iD")]
public string GetCustoserNumber(Entity entity)
{

string rv¥al = G;
HoteiCustomer .HotelCustamer obj = (HotelCustower.HoteiCustererJentity:

int nid = ob}.Customer.ID;
r¥al = Convert.ToString(nid);

retuen rvai;

[TargetProperty("Custoner_13" )]
public veid SetCustomerNumber(Entity entity, string nesvaiue)

HotelCustomer . HoteiCustamer obj = (HotelCustomer.HoteiCustonerjentity:

int nid = Convert,Tolnt32{newvaive):
obj .Customwer_ID = nig:

[TargetProperty( "Emai(")]
public string GetCustomerEMail(Entity entity) .

[TargetProperty( “Emait™)] .
public void SetCustomerEMail{Entity entity, string newvalue) .}
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