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Chapter 22 - Manipulating Persistent Data with
NET

Java and .NET persistent code can be generatedriipufate persistent data with the database. Hapter shows the use of
the generated .NET persistent code by insertirigeving, updating and deleting persistent datademonstrates how to run
the generated sample code with C#.

In this chapter:

e Introduction

» Using ORM-Persistable .NET Class to manipulateip&nst data

» Using Criteria Class to retrieve persistent data

e Using ORM Implementation

» Applying generated .NET persistence class to differNET language

Introduction

With the Smart Development Environment Enterpridéi&n for Visual Studio .NET (SDE-VS EE) and SmBsevelopment
Environment Professional Edition for Visual StudéET (SDE-VS PE), you can generate .NET persistende to
manipulate the persistent data of the relationtdluise easily.

In the working environment, you are allowed to ¢gufe the database connection for your developmpesjéct. As the
database was configured before the generationreigpent code, not only the ORM persistable .NEBBsgs are generated, but
also a set of ORM files which configures the enwiment for connecting the generated persistenceaedaand the database.
And hence, you are allowed to access the datalasztlg by using the .NET persistence class withaihg any code for
setting up the database connection in your .NEJepto

The generated .NET persistence code is applicatd# tNET language such as C#, C++ and VB for .NEJject
development. C# is used as the sample source tosteating how to manipulate persistent data i generated .NET
persistence code and ORM files. Using the samefsBIET persistence class and ORM files to develoNET project with
other .NET languages instead of C# is briefly désct at the end of this chapter.

There are several mappings in the SDE-VS envirotmen

1. Mapping between data model and relational database.
2. Mapping between data model and object model.
3. Mapping between object model and persistent code.

And hence, there is an indirect mapping betweesigtent code and relational database. Each perséstdass represents a
table in the database and an instance of the i@asssents one record of the table. In the gerepaEsistence class, there is
not only a pair of getter and setter methods fonimalating the corresponding attribute, but alsegof methods for
manipulating records with the database.

Using ORM-Persistable .NET Class

ORM-Persistable .NET class is generated basedeoolijfect model defined in the class diagram. Thegded .NET
persistence code can be identified into two caiegadg,¥2 Model API and Persistent APIl. The Model Adérs to the
manipulation of attributes of models and assoaistioetween models while the Persistent API retetkéd persistent code
used to manipulate the persistent data with relatidatabase.

j C# is used to show the manipulation on persistata throughout this chapter. The generated .NET
persistence code is applicable to all .NET languageh as C#, C++ and VB.

Model API

Model API refers to the generated .NET persistediecwhich is capable of manipulating the propentiethe object model in
terms of attributes and associations.
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Manipulating Attributes

In order to specify and retrieve the value to ttigbautes of the ORM-Persistable class, a paireifay and setter methods for
each attribute is generated to the ORM-Persistald class.

Example:
public class Customer |
private int _ CustomerID;
private string _ CustomerName;
private double _ Address;
- private string _ ContactPhone:
ssuily erammbie-s private string _Euail;
i private int CustomerID {
-Custom edD : int . set |
-Custom elam e : String I appiny thiz._ CustonerID = walue:}
-Address : String get |
-ContactPhone : String return _ CustomerID; }
-Email : String i
public string CustomerName {

this._ CustomerName = walue:}
get |
return _ CustomerName; }
i
public string iddress [

Figure 22.1 - Mapping attributes

From the above example, an ORM-Persistable objedetof Customer maps to an ORM-Persistable .NE$scpenerated
with the getter and setter methods for each attibu

To set the values of properties of the Customegcipfhe following lines of code should be used.

customer.CustomerName = "Joe Cool" ;
customer.Address = "1212, Happy Building" ;
customer.ContactPhone = "23453256"
customer.Email = "joe@cool.com" ;

To get the values of properties of the Customeeatbj

String name = customer.CustomerName;
String address = customer.Address;
String phone = customer.ContactPhone;
String email = customer.Email();

Manipulating Association

When mapping a navigable association to persistende, the role name of the association will becamattribute of the
class. A pair of getter and setter methods forde will be generated to the persistence classgo manipulate its role
associated with its supplier class. There are tagswn manipulating association, including Smarsdsation Handling and
Standard Association Handling.

Smart Association Handling

Using smart association handling, the generatesigtent code is capable of defining one end offs®aciation which updates
the other end of association automatically in dilkeéctional association regardless of multiplicEBxamples are given to show
how the generated persistent code manipulatesnis¢asone, one-to-many and many-to-many assoctioth smart
association handling.
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One-to-One Association
In order to manipulate the directional associatiomplement the program by setting the propertiestEef name of the object.

Chapter 2danipulating Persistent Data with .NET

Example:
public class Software
private int _ ID;
private string _ JName;
priwate string Producer;
<<0RM Persigtable== priwate string :DSPlatfnrm:
Software private License _ contains:
ElDimte el [ L.
S\ am e : String public License Contains|
-Producer: String et {
[OSPlatform : Sting | | eeeess +
get {
1 kelongsTo | eeeeen 13
Mappmi ¥
public class License!
f contains private string _ Seriallio:
private string _ Licensee;
<=0RM Persigable== private string _ PurchasedDate;
License private Software _ belongsTo:
-SerialMo: Sting | [ eeeeas

public Software BelongsTol

-Licensee : String P
e

-PurchasedDate : String

Figure 22.2 - Mapping one-to-one association

From the above example, an ORM-Persistable objedehof Software maps to an ORM-Persistable .NES<ith an
attribute of role, "___contains" in the associatigped as its associated persistence class, Lichtesmwhile, the object model
of License maps to another .NET class with antatte of role, "__belongsTo" typed as Softwarep#difies the association
that Software contains a particular License anétarise belongs to particular software.

To manipulate the association, the following lisésode should be implemented.

Software software = Software.CreateSoftware();
License license = License.CreateLicense();
license.BelongsTo = software;

In the above association, the primary key of thiiv@oe table will become a foreign key in Licenablé when transforming
to data model. Thus, after executing the linesooles the primary key of the software will be refered as a foreign key of the
license record.

Joftware sofrware = Softvare.Createdoftuare(] ! F
softwace.Ib = 2: j cpmms TaiinrLivecid
softwace.5Neme = "VP-URL"; A i = =
software.Producer = "Viawal-Paradigm = ; j Serialifo Licensee | ParbessedDate | SoftwareID

International Limited”; = * e
oty e g _ /| svaluatelley | TinaLam | 04p:7005 |2
License license = license.Createlicense(]: : -
ligense.Seriailla - azecristion .
license.licenses = "Tina Lem"; [}
lacenae,Purchasedbate = 20 Apr 2005"; == Tabde Softoare

CustoresrlD | SWHame | Prodacsr Q15Plat oo,
lacense.BelongsTo = zoftware;
12 VP-UML | Visue] Parachizm Windows
ional Limited

replaced By

\ Can be

\— [ sofcware.contains = license: |

Figure 22.3 - Code for add an one-to-one association

It is a bi-directional association with smart asaton handling. The association link can be credig
setting either the role of Software, or the rold.igense, i.e. setting one of the roles builds gp-a
directional association automatically. It is najuied to set one role after the other. Hence, both
license.BelongsTo = software andsoftware.Contains = license result in building up the bi-
directional association.

4

One-to-Many Association

In a bi-directional one-to-many association, a<hkas multiplicity of one while the other has malfiyhe class has
multiplicity of many, the corresponding collectiolass will be automatically generated for manignfathe objects. When
transforming the association to persistent coderdke name will map to an attribute with data tgpa collection class. For
more detailed information on the collection clas$er to the description in Using Collectisaction.
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A bi-directional one-to-many association is showetohy.

<<0ORM Persigtable== | rgleB roled, | =<ORM Persigables:=
Clas=A ClassB

1 1.2

Figure 22.4 - One-to-many relationship

To manipulate the bi-directional one-to-many asstian, you can create the association in one ofwtoeways:

» Set the properties of role with an instance ofdb®ociated class; i.e. classB.RoleB = classA
« Add the objects to the collection of the associaleds; i.e. classA.RoleA.Add(classB)

where classA is an object of ClassA,; classB islgaai of ClassB;
RoleA is the collection of ClassB; RoleB is thetaemethod of property, roleB.

After specifying the association, the value of m@ignkey of the object of ClassA will be referen@sda foreign key of the
associated object of ClassB.

Setting the property of role

For information on setting the properties of re&fer to the description in the One-to-One Assamiesection.
Adding objectsto the collection

In order to add an object to the collection, impéethe program with the following steps:

1. Create a new instance of the class which assodidtiesnore than one instance of associated class.
2. Create a new object of the associated class.
3. Add a new object or an existing object of the amged class to the collection belonging to theslas

Table shows the method summary of the collectiarscto be used for adding a new object to it

Return Type M ethod Name Description
void Add(Class value) Add a new object to the aiits of the associated class.
Table22.1
Remark:

1. Classshould be replaced by the name of the associtdsd.c

Example:
public class Customer |
private int _ CustomerID;
private atring _ CustomerName;
= private string _ Address;
SRR P s private atring _ ContactPhone;
Customer private string _ Email;
-CustomedD :int | [ ...
-Custom efam e : String public readonly shoppingcart.PurchaseOrderSetCollection Places;
-Address: Sting | | wewaes
-ContactPhone @ String H
-Email : Stiing
public class PurchaseOrderSetCollection : Orm.Ucil. ORMSet {
1 PlacedBy | eeeees
public woid &AddiPurchasedrder walue) {...... ¥
Tlappin, public woid Remowe (Purchaselrder walue) {...... }
ﬂ public hool ContainaiPurchaseOrder value) {...... }
public PurchaseOrder[] Todrraw(){...... 1
[ Places }
<<ORM Persistable=>
PurchaseOrder public class Purchase0rder {
EalrEn e Ba. Gi i N I
-Date : String private int _ PO_NO:
-TotalAmt : couble private string _ Date;
private double _ Totallmt;
private shoppingcart.Customer _ PlacedBy;
public shoppingcart.Customer PlaceBy [
-1 }
get {o..... 1
+

Figure 22.5 - Mapping one-to-many relationship

From the above example, an ORM-Persistable objedetof PurchaseOrder maps to an ORM-Persistalild dlass with an
attribute of role, "__PlacedBy" in the associatigped as an instance of Customer, specifying tiaparticular purchase
order is placed by a particular customer. Moreotrer ,object model of Customer maps to a .NET chddsan attribute of
role, "__Places" in the association typed as a@ctidin class, PurchaseOrderSetCollection which pudaies instances of
PurhcaseOrder.
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To add a PurchaseOrder object to the collectiddus€haseOrder, the following lines of code shoddnbplemented.

Customer customer = Customer.CreateCustomer();
PurchaseOrder po = PurchaseOrder.CreatePurchaseOrde r();
customer.Places.Add(po);

After executing these lines of code, an objectideal to the collection representing the associatddmen inserting records to
the database tables, the primary key of the custaiticbe referenced to as the foreign key of theeghase order record.

f The alternative way to create the associationirgus
po.PlacedBy = customer;

= Tahle: PurchaseOrder
1 FONO | Dete | Totalams | Customerll

Adding

apzociation

Ffurchaselrder po =
Furchasedrder. Createfurchaselrder (]

customet. Flaces. Add (po) e | Ackdress ContactPhare | Emal

\ = i 1212, Happy | 23453256 | josf@conl.cort
% Can be teplaced By Buildisy

| po Placedly = customer: |

Figure 22.6 - Code for add an one-to many relationship

Retrieving objectsfrom the collection
In order to retrieve an object from the collectionplement the program with the following steps:

1. Retrieve an instance of the class which associdtbsmore than one instance of associated class.
2. Get the collection from the class, and convertcibikection into an array.

Table shows the method summary of the collectiasscto convert the collection into an array.

Return Type | Method Name Description

Class][] ToArray() Convert the collection into amaar which stores the objects of the associated.clas
Table 22.2

Remark:

1. Classshould be replaced by the name of the associed.c

Example:

Refer to the example of the one-to-many associdt@ween the ORM-Persistable object models of Gustand
PurchaseOrder, implement the following lines ofetalretrieve a collection of PurchaseOrder objfots the customer.

Customer customer = Customer.LoadByName( "Joe Cool" );
PurchaseOrder[] orders = customer.Places.ToArray();

After executing these lines of code, the purchaderaecords associated with the customer areevetti and stored in the
array.

ﬂ Retrieve the customer record by the LoadByName(hatewhich is the method provided by the persistent
API. For more information on retrieving persistebject, refer to the Persistent Afdction.

Many-to-Many Association

When transforming a many-to-many association betvwe® ORM-Persistable classes, the correspondirgjgpent and
collection class will be generated simultaneousighsthat the collection class is able to manipulateslated objects within
the collection.

In order to specify the many-to-many associatiaid, tne objects to the corresponding collectiorhefassociated class. For
information on adding objects to the collectiorferdo the description in the One-to-Many Associatection.

In addition, a many-to-many association in the objeodel is transformed to data model by generatibgqk Entity to form
two one-to-many relationships between two generatdidies. The primary keys of the two entitieslwiigrate to the link
entity as the primary/foreign keys. When specifyling association by adding objects to the collegtibe primary key of the
two related instances will be inserted as a paiafoow of the Link Entity automatically.
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public class StudentSetCollection @ Orm.Otil.O0RMSet |
public woid Add(5Student walue) {...... 1
<<0RM Persistable=> }
Student
-Stucent/D :int public class Student |
-MName: Sting | | e
priwate int _ StudentID;
* | contans | L.
public readonly CourseletCollection enrols;
Mappmi }
public class Course {
enrols . private int _ CourseCode;
SR R )= public readonly StudentCollection contains;
Cowse | | ...
-CourszCode © int 1
-MName : String
S public class CoursedetCollection : Orm.Util.ORM3et |
public wvoid Add(3tudent value] {...... }
}

Figure 22.7 - Mapping many-to-many association

There are four classes, including Student, Studd@dlection, Course and CourseSetCollection geedfaom the above
object model.

By executing the following lines of code:

Student student = Student.CreateStudent();
student.StudentID = 0021345;

student.Name = "Wenda Wong" ;

Course course = Course.CreateCourse();
course.CourseCode = 5138;

course.Name =  "Object Oriented Technology" ;

course.Tutor = "Kelvin Woo" ;
course.Contains.Add(student);

Both the Student table and Course table are ittt a new record. After specifying the assooiatby
course.Contains.Add(student) the correspondingamirkeys of student record and course record n@doathe
Student_Course Link Entity to form a row of record.

Addiag

asgocistion

Table: Course

| CowseCode | Mame Tutor

|<.z; | |m_~.-n|o.—.md'|nmkg |K=mwcn ‘

Figure 22.8 - Code for add a many-to-many association

Using Collection

A collection represents a group of objects. Sonllections allow duplicate objects and others da Batme collections are
ordered and other unordered. A collection class gupports the manipulation of the objects withaokection. There are four
types of collection supported, including set, deg,and map.

The type of collection can be specified in advamicgenerating persistence code. Refer to Specif@iokection Typen the
Object Modelchapter for more information.

Set
Set is an unordered collection that does not atlaplication of objects. It is the default type torordered collection.
Table shows the method summary of the collectiaasctyped as Set.

Return Type Method Name Description
void Add(Class value) Add the specified persistaiject to this set if it is not already present.
void Clear() Remove all of the persistent objentsrf this set.
bool Contains(Class value) Return true if thiscsettains the specified persistent object.
Iterator Getlterator() Return an iterator over pleesistent objects in this set.
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bool ISEmpty() Return true if this set containspawsistent object.

void Remove(Class value) Remove the specified gtersi object from this set if it is present.

int Size() Return the number of persistent objecthis set.

Class][] ToArray() Return an array containing alkloé persistent objects in this set.
Table 22.3

Remark:

1. Classshould be replaced by the persistence class.

Bag

Bag is an unordered collection that may contairlidage objects.
Table shows the method summary of the collectiarsctyped as Bag.

Return Type M ethod Name Description
void Add(Class value) Add the specified persistgiject to this bag.
void Clear() Remove all of the persistent objentsrf this bag.
bool Contains(Class value) Return true if this bagtains the specified persistent object.

Iterator Getlterator() Return an iterator over pleesistent objects in this bag.

bool ISEmpty() Return true if this bag containspaosistent object.

void Remove(Class value) Remove the specified sterdi object from this bag.

int Size() Return the number of persistent objécthis bag.

Class][] ToArray() Return an array containing alktloé persistent objects in this bag.
Table 22.4

Remark:

1. Classshould be replaced by the persistence class.

List

List is an ordered collection that allows duplicatiof objects. It is the default type for orderedlaxction.
Table shows the method summary of the collectiassctyped as List.

R.I.e%ren Method Name Description
void Add(Class value) Append the specified peraistdject to the end of this list.
void cglﬂg;]t index, Class Insert the specified persistent object at the $igelcposition in this list.
void Clear() Remove all of the persistent objentsf this list.
bool Contains(Class value) Return true if this dishtains the specified persistent object.
Object Get(int index) Return the persistent obgdhe specified position in this list.
Iterator Getlterator() Return an iterator over pleesistent objects in this list in proper sequence.
bool ISEmpty() Return true if this list contains persistent object.
void Remove(Class value) Remove the first occueendhis list of the specified persistent object.
Class Remove(int index) Remove the persistent bbjatie specified position in this list.
Int Set(int index, Class Repl_ace the persistent object at the specifiedipogh this list with the specified
value) persistent object.
Int Size() Return the number of persistent objecthis list.
Class][] ToArray() Return an array containing alkloé persistent objects in this list in proper sae.
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1. Classshould be replaced by the persistence class.

Map

Map is an ordered collection which is a set of kajue pairs while duplicate keys are not allowed.

Table shows the method summary of the collectiarstyped as Map.

Return Type M ethod Name Description

void Add(Object key, Class value) | Add the specifiedlsistent object with the specified key to thiepm

void Clear() Remove all mappings from this map.

bool Contains(Object key) Return true if this maptains a mapping for the specified key.

Class Get(Object key) Return the persistent oltgeathich this map maps the specified key.

Iterator Getlterator() Return an iterator over pleesistent objects in this map.

Iterator GetKeylterator() Return an iterator ove persistent objects in this map.

bool ISEmpty() Return true if this map containskey-value mappings.

void Remove(Obiject key) Remove the mapping for kkeig from this map if it is present.

int Size() Return the number of key-value mappingbis map.

Class][] ToArray() Return an array containing altloé persistent objects in this map.
Table 22.5

Remark:

1. Classshould be replaced by the persistence class.

Standard Association Handling

With standard association handling, when updatimgyend of the association, the generated persisbelet will not update the
other end of a bi-directional association autonadiic Hence, you have to define the two ends ofikéirectional association
manually to maintain consistency. Examples arergteeshow how to manipulate the one-to-one, onerdmy and many-to-

many associations with standard association hamdlin

One-to-One Association

In order to manipulate the directional associatioiplement the program by setting the propertieotef name of the object in
the association.

Example:

==0RM Persigtables=
Software

HD :int

-S\Whame : String
-Producer : String
~OSPlat form : String

1 helongsTo

1 contains

<=0RM Persistable==
License

-SerialNo : String
Licensze : String
-PurchasedDate ; String

public class Software{
private int _ ID;
private string __ SWHame:
priwvate string
priwvate
priwvate

License

public License Contains{
get {

_ Producer;
atring _ O5Platform;
_ contains:

Mappi.ni '

public class License!{
private string _ Seriallo;
private string __ Licensee:

public Software BelongsTo{
set |

private string _ FurchasedDlate;
private Software _ belongsTo:

Figure 22.9 - Mapping for one-to-one association
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From the above example, an ORM-Persistable objedeirof Software maps to an ORM-Persistable .NEE<lvith an
attribute of role, "__contains" in the associatigped as its associated persistence class, Lichtesmwhile, the object model
of License maps to another .NET class with antatte of role, "__belongsTo" typed as Softwarep#difies the association
that Software contains a particular License anétarise belongs to particular software.

To manipulate the association, the following lisésode should be implemented.

Software software = Software.CreateSoftware();
License license = License.CreateLicense();
license.BelongsTo = software;
software.Contains = license;

In the above association, the primary key of thitvigoe table will become a foreign key in Licenable when transforming
to data model. Thus, after executing the linesoole; the primary key of the software will be refered as a foreign key of the
license record.

Joftwace software = Softwace,Createloftwace():

software.ID = 27

zoftware. Slieme = "VP-UML"; 2

zoftware.Producer = "Visusl-Paradigm =
Internacional Limited"; i —4 luteey | Tuala | 0ApI00 |2

Table License

N

Serialdo Licorsge | PurbessedDate | SoftwareID

softwace.05Flacforn = "Windows"; Addmg

License license = license.Creacelicense(); .
licenss,SeriallNo = “"; association

license.licenses = "Tina Lan"; \ s cpar

license.PurchasedDete = "20 Apr 20057; ‘== Table: Softwase

CustemedlD) [ SWHame | Prodacer CISFlatfarm

license .BelongsTo = software;
softyare.Containa = License; . 2 VP-UML | Visual Paradigim Windowe
Lanited

Figure 22.10 - Code for adding one-to-one association

j It is a bi-directional association with standardasation handling. The association link can bate@ by
setting both roles of Software and License.

One-to-Many Association

In a bi-directional one-to-many association, a<kas multiplicity of one while the other has manhen transforming the
association to persistent code, the role namemsélb to an attribute with data type of a collectitass. For more detailed
information on the .NET collection class, refethie description in Using Collectigection.

A bi-directional one-to-many association is showetoky.

==0ORM Perggahles> | rgleB roles, | =<0OEM Persigable==

ClassA ] 1 ClassB

Figure 22.11 - Many-to-many association

With standard association handling, you have tateréhe association with the following steps ineoridd manipulate the bi-
directional one-to-many association:

» Set the properties of role with an instance ofdb®ociated class; i.e. classB.RoleB = classA
« Add the objects to the collection of the associaleds; i.e. classA.RoleA.Add(classB)

where classA is an object of ClassA, classB islgaat of ClassB;
RoleA is the collection of ClassB; RoleB is thetaemethod of property, roleB.

After specifying the association, the value of @ignkey of the object of ClassA will be referen@eda foreign key of the
associated object of ClassB.

Setting the property of role
For information on setting the properties of raéfer to the description in the One-to-One Assdamiesection.

Adding objectsto the collection
In order to add an object to the collection, impéenthe program with the following steps:

1. Create a new instance of the class which assodidtiesnore than one instance of associated class.
2. Create a new object of the associated class.
3. Add a new object or an existing object of the amged class to the collection belonging to theslas
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Table shows the method summary of the collectiarscto be used for adding a new object to it

Return Type M ethod Name Description
void Add(Class value) Add a new object to the aidits of the associated class.
Table 22.6
Remark:

1. Class should be replaced by the name of the assdaitass.

Example:
public class Customer |
private int _ CustomerID;
private string _ CustomerName;
==ORM Persistable=> private string  Address;
i priwvate string _ ContactPhone:
LI oITie; private string _ Email;
-CugtomedD it [ | L ...
-Custom eam e : String public readonly shoppingcart.PurchaselrderSetCollection Places;
-Address: Sting [ | eeaaas
-ContactP hone - String }
-Email: String
public class PurchaseOrderSetCollection : Orm. Ucil, 0RM3et {
1 |PlacedBy 0 | eeeees
public woid Add{Purchaselrder walue] {...... 1
Mappin, public woid Remowe|(PurchaseOrder walue) {...... 3
ﬂ public bool Contains(Purchaselrder walue] {...... 1
public Purchaselrder[] Todrray(){...... ¥
0. Places }
<=0RM Persigtable>>
PurchaseOrder public class PurchaseOrder {
PO NO:It | ] ...
[Diate : String priwate int _ PO_NO:
-Totalémt : double private atring _ Date:
private double _ Totallmt;
priwate shoppingcart.Customer _ PlacedBy;
public shoppingcart.Customer PlaceBy {
L N }
get {.o.aa. }
i

Figure 22.12 -Mapping one-to-many association using collection

From the above example, an ORM-Persistable objedehof PurchaseOrder maps to an ORM-Persistaliid dlass with an
attribute of role, "__PlacedBy" in the associatigped as an instance of Customer, specifying tiaparticular purchase
order is placed by a particular customer. Moreotrer ,0bject model of Customer maps to a .NET chadsan attribute of
role, " Places" in the association typed as a .N@&lEction class, 1Set which is the specified tgbeollection manipulating
instances of PurhcaseOrder.

To add a PurchaseOrder object to the collectiddun€haseOrder, the following lines of code sho@dnbplemented.

Customer customer = Customer.CreateCustomer();

PurchaseOrder po = PurchaseOrder.CreatePurchaseOrde rQ);
customer.Places.Add(po);

po.PlacedBy = customer;

After executing these lines of code, an objectideal to the collection representing the associatdmen inserting records to
the database tables, the primary key of the custaiticbe referenced to as the foreign key of theghase order record.

Custonsr customer = Cuscomer.Crescefustoner |} | -~ Table: PuschaseQrder
custone v, Customer Il - 1 = 2
3 :: PO_KO Date Totalfmt Cusicer]D
7 (] 1

Adding _._ 4 4 »

association
FurchassOrdst po = | =
Purchaselrder.CreatePurchaselrder () Tabie Mastomer
clustonsr, Places. Addipa); CostarerD) | Customstblame [ Addsscs et lFhone | Eemel
o, Placediy - customer; kg | F Joe Cool 1232 Hepmy | 23453256 | joefeont.com

Building

Figure 22.13 - Code for add one-to-many association

Retrieving objects from the collection
In order to retrieve an object from the collectionplement the program with the following steps:

1. Retrieve an instance of the class which associdtbsmore than one instance of associated class.
2. Get the collection from the class, and convertcibliection into an object array.
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Example:

Refer to the example of the one-to-many associdi@ween the ORM-Persistable object models of Gust@and
PurchaseOrder, implement the following lines ofetalretrieve a collection of PurchaseOrder objots the customer.

Customer customer = Customer.LoadByName( "Joe Cool" );
PurchaseOrder[] orders = customer.Places.ToArray();

After executing these lines of code, the purchaderaecords associated with the customer areevettli and stored in the
object array.

j Retrieve the customer record by the LoadByName(hatewhich is the method provided by the persistent
API. For more information on retrieving persistebject, refer to the Persistent Afdction.

Many-to-Many Association

When transforming a many-to-many association betvwe® ORM-Persistable classes with standard agsmtihandling, the
role names will map to one type of collection defirin the object model. In order to specify the yarmany association,
add the objects to the corresponding collectiothefassociated class. For information on addingaibjto the collection, refer
to the description in the One-to-Many Associatiaction.

In addition, a many-to-many association in the objeodel is transformed to data model by generatibgnk Entity to form
two one-to-many relationships between two generatdities. The primary keys of the two entitieslwwiigrate to the link
entity as the primary/foreign keys. When specifyiing association by adding objects to the collectibe primary key of the
two related instances will be inserted as a paiafoow of the Link Entity automatically.

public class Student |
<<0ORM Persigtable== | | 'ttt
Student private int _ StudentID;
-StudentlD : int private Iesi.Collections.ISet _ enrols = new
-MName : String Iesi.Collections. HashedSet();

* | contains public Iesi.Collections.Ifet Enrols {
Mappmi 1

enrols * private int _ CourseCode;

<<ORM Persistable==
Course
-Cours=Code © int

private Iesi.Collections.Ifet _ contains = new
Iesi.Collection.HashedSet();

-Mame : Sting public Iesi.Collection.ISet Contains {

-Tutor: Sting | | eeaas ¥

Figure 22.14 - Mapping many-to-many association using collection

With standard association handling, two classesudting Student and Course are generated fromktbeeaobject model.
By executing the following lines of code:

Student student = Student.CreateStudent();
student.StudentID = 0021345;

student.Name = "Wenda Wong" ;

Course course = Course.CreateCourse();
course.CourseCode = 5138;

course.Name =  "Object Oriented Technology" ;
course.Tutor = "Kelvin Woo";
course.Contains.Add(student);
student.Enrols.Add(course);

Both the Student table and Course table are ittt a new record. After specifying the assooiatby
course.Contains.Add(student) and student.Entroti@alirse), the corresponding primary keys of studerord and course
record migrate to the Student_Course Link Entitfoton a row of record.

== Table: Student_Couses

StodentStadent]D | ConmseConrseCads
0021345 e

Student student = Student. CreateStudenc(];
student, StudentID = 00213453
student. Nane |"Wenda Vong”

bl

Adding X Tty Table Student
SradendlT7| Home:

&.CeeateCourse(]:

Oriented Technology™:
Eelvin Woo™z

etk W Lo 0021345 | Wends Worg

Table: Course
‘ CouseCads | Harns Tutor

course, Containa, Addistudent) ;
student. Encols. ddd{course) ;

“HS |o‘-.j-,-.\ Orisuted Techmology |Kem«w. ‘

Figure 22.15 - Code for add a many-to-many association
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Using Collection

With standard association handling, the role namiehvassociates with more than one instance oftpelier class is
transformed into one type of .NET collection claBse type of collection can be specified beforegaeeration of code, refer
to the description of Specifying Collection Tyjmethe Object Modethapter.

The following table shows the mapping between tilkection type defined in the association specifamaand the .NET
collection class.

Collection Type .NET Caollection Class
Set lesi.Collections.|Set
Bag System.Collections.IList
List System.Collections.IList
Map System.Collections.IDictionary
Table 22.7

Persistent API

Persistent API refers to the persistent code usedanipulate the persistent data. There are fqestpf persistent API
available for generating the .NET persistence cdtie.four types of persistent AP| which includeti8tdMethod, Factory
Class, POJO and Data Access Object (DAO), are tapéimanipulating the persistent data with thatiehal database, i.e.,
inserting, retrieving, updating and deleting resord

Using Static Method

Generating the persistence code with static methbdgersistence class is generated with the stathods which is capable
of creating, retrieving persistent object and ystirsj) data. The following class diagram shows tiygethdency relationship
between the client program and the generated pemsis class.

PersistentObject
+CreateP ersigtentObjed(

+L oadP ersist entObjectBYORMID(
+L oadP ersist entObjectBy@ ueryl)
+List PersisentO bjedB yQuery()
+Save()

+Delete()

+Refresh()

™

|
|
|
|
I create s [ refrieves / persists
|
|
|
|
|
]

Client

Figure 22.16 - Using static method

In the above class diagram, the PersistentObjéaisreo the ORM-Persistable class defined in the<tl
diagram. For example, the ORM-Persistable classtder persists with the Customer data in the
Customer table.
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Example:

Curstommer

__CustomeriD : int

| Customarhlame - Sysem String

I Addreas: 5 m.String

| CortactPhone © System String

L_Email: System Stiing

[TaStinall- System Sting

lest CugtomenDOalue | int) | Sysdem Vol

Loet_C ustomer D ; it

laet_ORMIDG : it

|+set_CustomerName(vale : System Siring) : System vou

«<CRM Peragiabler>
Customer
-Custam eiD . i Generates
Cugtom erblame : String

- Address: Sng
-CareactPhone - String

+gat_Customeriamef) . System String

[raet_Addie ssivolue - Sysiem Sting) - Sydem Yod

: E raet_Addressl) - System String

-Email. Sting Irael_CamadPhoneivelus  System Strivg] Systern Void

lroel_ComactPhans() : Sydem String

[+5e1_F mailvalue : Syster Stong) : System. o

[t _Ermall() - System String

[+L ot st omerlyO R (Customed | 0t) : Customer

L oadCustomerBy0 RIAIG (seemon - Omn P ersishent Seasion. € usomed D - int) - Custemar

[t it CustomerE yQuer yicondiion | System String, orderBy - Syaem Shing) - customer Cusom aif]

it 0 ueryisession - Orm P condition - System Siting, orderBy: System String): customer Customed]
[+, D st omet By usr yconcion - S ystem Sing, order@y: Systam Sting) Customer
. sdCust aiierByO s yeession | Diin Persh o, ceoeliion | Systain Sting, rdeBy | System Stiing} Custemer

[C1estaC ustomer() - Customer
|5 ansi) : System Boolsan
+Deiete(] - Sydem Bookan

B efreshi): System Boclean

Figure 22.17 - Mapping with static methods

From the above example, a Customer persistence islgenerated with a set of methods supportinglaii@base
manipulation.

In this section, it introduces how to use the statethods of the generated persistence classeartipufate the persistent data
with the relational database.

Creating a Persistent Object

As a persistence class represents a table in tabak® and an instance of the class representsra i@ the table, creating a
persistent object in the application system issdm@e as adding a row of new record to the table.

In order to insert a new row to the database tatmelement the program with the following steps:

1. Create a new instance of the class.
2. Set the properties of the object.
3. Insert the object as a row to the database.

Table shows the method summary of the persistdass to be used for inserting a row to database.

Return Type M ethod Name Description
Object CreateClass() Create a new instance ofiélss.c
bool Save() Insert the object as a row to the desalbable.
Tabled 22.8
Remark:

1. Obiject is the newly created instance of the class.
2. Class should be replaced by the name of the gekepatrsistence class.

Example:

public class Customer |
private int _ CustomerID;
private string _ CustomerName;
private double _ Address;
private string _ ContactPhone;

<<0ORM Persigtables> private string _ Email:
Ci private int CustomerID {

[ CustomerD - int i set 4
i ! e M appin; this. CustomerIDl = walue;}
-Custom elam e : String —

T get |
-Address : Sting return CustomerID; }
-ContactPhone : String 1 -
-Email: Sting | | ...

public static Customer Createlustomer |

return new Customer():
}
public bool Sawvei) {
...... 3

Figure 22.18 - Mapping for create record

From the above example, an ORM-Persistable objedetof Customer maps to an ORM-Persistable .NE$scyenerated
with methods for creating a new instance and imggthe instance as a row of the database table.
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To insert a new Customer record to the table, Gustmf the database, the following lines of codeusth be implemented.

Customer customer = Customer.CreateCustomer();
customer.Customer|D = 3;

customer.CustomerName = "Peter Chan" ;
customer.Address = "6C, Pert Court"
customer.Email = "peter.chan@gmail.com” ;

customer.Save();

After executing these lines of code, a row of rddsrinserted to the database table.

,: An alternative way to create a new instance ofthss is using the new operator:
Class ¢ = new Class();

From the above example, Customer customer = CustGneateCustomer() can be replaced by Customeommest= new
Customer() to create a Customer object.

. Table: Customer

o
Customer customer = Customer.CresteCustomer (]! = 4 Customer | CustomeiName Address
customer, Customer Ik = 3; = )“ o
customer.CustonerNawe = "Pecer ] 1 Joe Cool
custower. Address = "6C, Pert Court e
customer . Email = "peter chanfomail . com”: - 2 ; Potet Pan ;
customer. Save( ) : ' ¢ ]I 3 | Pater Chan B - I
= IMSERT INTO CUSTOMER..

O/R Mapping Layer

Figure 22.19 - Code for create record

Loading a Persistent Object

As the database table is represented by a persistdass, a record of the table can thus be repebby an instance. A
record retrieved from the table will be stored a®hject.

In order to retrieve a record from the databasketalou have to specify the condition for finditgtrecord. To retrieve a
record, implement the program with the followingps:

1. Specify the condition for searching the record.
2. Load the retrieved record to an object.

Table shows the method summary of the persistdass to be used for retrieving a record from databa

Return

T Method Name Description
ype

Retrieve a record matching with the specified valtie

Class LoadClassByORMID(DataType PrimaryKey) primary key.

LoadClassByORMID(PersistentSession session, [Retrieve a record matching with the specified valfie

Class DataType PrimaryKey) primary key and specified session.

Retrieve the first record matching the user defio@adition
Class LoadClassByQuery(string condition, stringeoBY) [while the matched records are ordered by a spdcifie
attribute.

LoadClassByQuery(PersistentSession session, Strﬁ}%rleve the first record matching the user defioeadition

Class o : and specified session while the matched recorderdered
condition, string orderBy) o ;
by a specified attribute.
Table22.9
Remark:

1. Classshould be replaced by the name of the persistelass.
2. DataType should be replaced by the data type oéttndute defined in the object model.
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Example:

public class Customer

<<0RM Persistable=> cereas )
i public static Customer

LoadCus tomerByORMID (int CustomerID) |

-Custom edD : int Mapping | ......

-Custom etlame : String public static Customer

-Address : String LoadCus tomerByORMID (Persistentiession session,
-ContactPhone : String int Customer ID) {

-Email: Sting | | aeeaas b

public static Custonmer
LoadCus tomerByQuery(string condition,string orderBy) {

public static Customer
LoadCus tonerByJuery(Persistentiession session,
string condition, string orderBy) {

Figure 22.20 - Mapping for load a record

From the above example, an ORM-Persistable objedeiCustomer maps to an ORM-Persistable .NETs daserated with
methods for retrieving a matched record.

To retrieve a record from the Customer table, theing line of code should be implemented.
Loading an object by passing the value of primary key:

Customer customer = Customer.LoadCustomerByORMID(2) ;

L oading an object by specifying a user defined condition:

Customer customer = Customer.LoadCustomerByQuery( "Customer.CustomerName="'Peter ,
"Customer.CustomerName" );

After executing the code, a matched row is retideared loaded to a Customer object.

SELECT " FROM CUSTOMER.
CUSCOomEr CusScomer T
= Customer.LoadCustome By ORMID(2) 7"~ g _1
s 4
| =

P
/’3 Table: Customer

CustomerlD | CustomerName

| E | Joe Cool
W S PeterPan
3 Peater Chan

O/R Mapping Layer

Figure 22.21 - Code for load a record

Updating a Persistent Object
As a record can be retrieved from the table anddddo an object of the persistence class, thedasallowed to update by
simply using the setter method of the property.

In order to update a record, you have to retribeerow being updated, update the value by settiagtoperty to the database.
To update the record, implement the program wighfthlowing steps:

1. Retrieve a record from database table and load abjact.
2. Set the updated value to the property of the object
3. Save the updated record to the database.

Table shows the method summary of the persistdass to be used for updating a record.

Return Type M ethod Name Description
bool Save() Update the value to database.

Table22.10
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Example:

public class Customer |

<<0RM Persigtable=> | | srece-

T private int _ CustomerID:

private string _ CustomerName;
e omier Mapping private double Address;
-Custom erlame : String private string _ ContactPhone;
-Address : Sting private string _ Email:
-ContactPhone : String private int CustomerID {
-Email : String set {
this._ CustomerID = walue:}

get {
return _ CustomerID; }
¥
public string CustomerName |
get |
this._ CustomerName = walue:}
get |
return _ CustomerName; }

Figure 22.22 - Mapping for update record

From the above example, an ORM-Persistable objedeiCustomer maps to an ORM-Persistable .NETs daserated with
the methods for setting the properties and updatiagow.

To update a Customer record, the following linesaxfe should be implemented.

customer.CustomerName = "Peter Pang" ;
customer.Save();

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UPDATE CUSTOMER SET

customer . CustmerHame = ‘Peter Bang' : -

custoemer . Save() sl J
B -+ "- Table: Customer

b
.

CustomerlD | CustomerMame

1 Joo Caol

2 IE | Peter Pang | I

T /| Peter chan | |

O/R Mapping Layer

Figure 22.23 - Code for update a record

Deleting a Persistent Object

As a record can be retrieved from the table andddao an object of the persistence class, thederan be deleted by simply
using the delete method of the persistence class.

In order to delete a record, implement the progwati the following steps:

1. Retrieve a record from database table and load abjact.
2. Delete the retrieved record.

Table shows the method summary of the persistdass to be used for deleting a record from database

Return Type M ethod Name Description
bool Delete() Delete the current instance.
Table 22.11

Example:

<<ORM Persigtable=> public class Customer {

Customer private int _ CustomerID;

CustomedD : int M . private string _ CustomerName:

-Customeflame : String T I,

-Address : String public bool Deletei] {

-ContactPhone : Sting (| Tttt }

-Email : String } """

Figure 22.24 - Mapping for delete record

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable .NET& gaserated with
the methods for deleting the specified record ftbendatabase.
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To delete a Customer record, the following linesade should be implemented.

Customer customer = Customer.LoadCustomerByORMID(2) ;
customer.Delete();

After executing the above code, the specified eustarecord is deleted from the database.

DELETE FROM CUSTOMER
Customer CusSTomer — —
= Customer.LoadCustomerByORMID (2) ; Hedn
I~

eustomer. Delete()

..l
o
S U

- Table: Customer

— CustomerdD | CustomerName | ...

| Jae Cool

-_E_x

Peter Chan

O/R Mapping Layer

Figure 22.25 - Code for deleting record

Querying

For most of the database application, the datakas@iched with information. Information may beuested from the
database so as to performing an application funcfioch as retrieving the unit price of productscfaculating the total
amount for a purchase order.

As the persistence class represents a table, thé-Pé&sistable .NET class is generated with methodeetrieving
information from the database.

Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specif@mtiidion. The generated
persistence class supports querying the datatbesejdtched records will be retrieved and loadeshasbject array.

In order to retrieve records from the table, youehto specify the condition for querying. To refisea number of records,
implement the program with the following steps:

1. Specify the condition for searching the record.
2. Load the retrieved records as an object array.

Table shows the method summary of the persistdass to be used for retrieving records from datalaisle.

Return

Method Name Description
Type

Retrieve the records matched with the user defined

Class(] ListClassByQuery(string condition, stringlergy) condition and ordered by a specified attribute.

ListClassByQuery(PersistentSession session, strif Retrieve the records matched with the user defined

Class][] condition, string orderBy) %?tﬂgﬁlt%n and specified session and ordered byeaifspd
Table 22.12
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

public class Customer |

public static Customer[]
ListCustomerByluery(string condition, string

-Custom erD : int Iappin, orderBy) {
-Customertame : String | . 000 ..., }

<=0ORM Persistables>
C

-Address: String public static Customer[]
-ContactP hone © String ListCustonerByQuery (Persistentiession session,
-Email : String string condition, string orderBy) {

Figure 22.26 - Mapping for retrieve a list of records

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable .NETs daserated with
methods for retrieving records.
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To retrieve records from the Customer table, thiewiong line of code should be implemented.

Customer[] customer = Customer.ListCustomerByQuery( "Customer.CustomerName="'Peter" ,
"Customer.CustomerName" );

After executing the code, the matched rows aréeretd and loaded to an object array of Customer.

Customer[] customer =
Cugtomer.ListCustemerByQuery( '
Customer . CustomerName='Peter'’,  _...__ Saiig

‘Customer, CustomerHame* ) : | 3 ’{

SELECT * FROM CUSTOMER

| "+ Table: Customer
y
- CustomerlD | CustomerName
Jug Cool
§ 2 Peter Pan
N E Pater Chan

O/R Mapping Layer
Figure 22.27 - Codefor retrieve a list of records

Using ORM Qualifier

ORM Qualifier is an additional feature which alloy@u to specify the extra data retrieval rules afram the system pre-
defined rules. The ORM Qualifier can be definedider to generate persistence code. Refer to Defi®RM Qualifierin the
Object Modelchapter for more information.

By defining the ORM Qualifier in a class, the pstance class will be generated with additional detideval methods, load
and list methods.

Table shows the method summary generated by dgfthin ORM Quialifier.

Return

T M ethod Name Description
ype

Retrieve the first record that matches the spetifidue with

Class LoadByORMQualifier(DataType attribute) the attribute defined in the ORM Qualifier.

LoadByORMQualifier (PersistentSession sesdiBefrieve the first record that matches the spetifeue with

Class DataType attribute) the attribute defined in the ORM Qualifier and sfied session,.

Retrieve the records matched that matches thefigubealue

Class]] | ListByORMQualifier (DataType attribute) |, i, ihe attribute defined in the ORM Qualifier.

ListByORMOQuialifier (PersistentSession sessigRetrieve the records that match the specified vaitie the

Classf] DataType attribute) attribute defined in the ORM Qualifier and spedfiession.

Table 22.13
Remark:

1. Classshould be replaced by the name of the persistelass.

2. ORMOQualifier should be replaced by the Name defined in the QRMlifier.

3. DataType should be replaced by the data type of the at&ilnich associated with the ORM Quialifier.
4. attributeis the specified value to be used for queryingtaine.

Example:
public class Customer |
==0RM Persigables= public static Customer[ ] ListByNane (string Custone rName) {
Customer Mappingwith | -t }
o FPing public static Customer[] ListByName(Persistentiession
-Custom erlD : int Session, string CustomerName) {
-Custom ertlam e : String defined ORI | ...... 1
-Address: String public static Customer LoadByName (string CustomerName) |
-C ontactP hone . String Qualifier |~ 1
-Email : Sting public static Customer LoadByName (Persistentiession
gesggioh, string CustomerName) |
...... 1
i

Figure 22.28 - Mapping for retrieving a record by qualifier

In the above example, a customer object modelfinetewith an ORM Qualifier named as Name and diealiwith the
attribute, CustomerName.
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To query the Customer table with the ORM Qualifireone of the two way

e By Load method

Customer customer = Customer.LoadByName(

"Peter" );

Chapter 2danipulating Persistent Data with .NET

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

Customer cuscomer
er TLoadByWame ( "Peter' ) ;

= Custom

O/R Mapping Layer
Figure 22.29 - Code for retrieve a record

e By List method

SELECT ™ FROM CUST

- |

OMER.

4
E

+ Table: Customer

Customerld | CustomerName

! Joe Cool

Pater Pan

2
a Peter Chan

Customer[] customer = Customer.ListByName("Peter");

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Customer[] customer =
Customer.liztByMame (“Peter") ;

'

Customer

SCustomer

- CustomeddD = 2
-Cuctomertiame = “Peter Pan®

0O/R Mapping Layer

Using Criteria Class

When generating the persistence class for each ®@Ridistable class defined in the object modelctineesponding criteria
class can also be generated. Criteria class ifparhgass which provides an additional way to #pehe condition to retrieve
records from the database. Refer to Using Critelésssection for more detailed information on how teafy the conditions

to query the database by the criteria class.

You can get the retrieved records from the criteldas in one of the two ways:

SELECT * FROM CUSTOMER

=3

—= ““* Table: Customer

CustomerlD | CustomerName

1 Joe Cool

12 Peter Pan

_‘1 3 Peter Chan

Figure 22.30 - Code for retrieve a list of records

* Use the retrieval methods of the criteria class.

For information on the retrieval methods providgdhe criteria class, refer to the description ofting Retrieved
Recordssection.

* Use the retrieval by criteria methods of the pégsice class.

Table shows the method summary generated to tisésparce class to retrieve records from the caitelass.

R M ethod Name Description
Type
Class LoadClassByCriteria(ClassCriteria [Retrieve the single record that matches the spec@onditions applied
value) to the criteria class.
Class] ListClassByCriteria(ClassCriteria Retrieve the records that match the specified dimmdi applied to the
value) criteria class.
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Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

<=0RM Persistable=>
Customer

-Custom edD : int
-Custom elam e : String
-Address : String
-ContactPhone : String
-Email : String

Grenerating

with Criteria

Class

public class Customer §
public Customer ListCustomerByCriterial
CustomerCriteria customerCriteria){
public Customer[] ListCustomerByCriterial
CustomerCriteria customerCriteria) {

LAY
A
[

I :Dependency
[N

public class CustomerCriteria : AbstractORMCriceriaf
private Int3ZExpression _CustomerID;
public Int3ZExpression CustomerID [
...... }
private StringExpression _CustonerName;
public StringExpression CustomerMName |

}

Figure 22.31 - Mapping for Criteria Class

To retrieve records from the Criteria Class in ohthe two ways:

* By Load method

CustomerCriteria customerCriteria =

Customer customer = Customer.LoadCustomerByCriteria

new customerCriteria.CustomerName.Like(
(customerCriteria);

Chapter Rlanipulating Persistent Data with .NET

"%Peter%" );

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

» By List method

CustomerCriteria customerCriteria =

Customer[] customer = Customer.ListCustomerByCriter

new CustomerCriteria.CustomerName.Like(
ia(customerCriteria);

"%Peter%" );

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Using Factory Class

Generating the persistence code with factory classonly the persistence class will be generdiatialso the corresponding
factory class for each ORM-Persistable class.

The generated factory class is capable of creatimgw instance of the persistence class, whicktassiinserting a new
record to the database, and retrieving record¢sh the database by specifying the condition forgugfter an instance is
created by the factory class, the persistence al&sss setting the values of its property and dipdginto the database. The
persistence class also supports the deletion ofdsc

The following class diagram shows the relationdfepveen the client program, persistent object antbfy object.

Persistent0 bject

+Save()
+Delete()

+R efreshi)

creates / retrieves

A

Persistent0 bj ectF actony

+CreateP ersigtentObje i)

L oadP ersistentObjectByORMID(
L oacP ersist entObj ectByQ uery()
tListPersgtentObjedB yGuery()

obtains / persists

uses Client

Figure 22.32 - Generated with Factory Class
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In the above class diagram, the PersistentObjéaisreo the ORM-Persistable class defined in the<l
ﬂ diagram while the PersistentObjectFactory refethéogenerated factory class of the ORM-Persistable

class. For example, the CustomerFactory classeseaid retrieves Customer persistent object winde t

ORM-Persistable class, Customer persists with tdiner data in the Customer table.

Example:

e

-__CustomerlD @ int
-__CustomerMame : System String
-__Address: System String
-__ContactPhone : System String
-__Email . System String
+TaSting(): System Sting
~set_Customer|D{value : int) . Systemn.\Void
<< 0RM Persigable== ~get_CustomerlD(: int
c +get_ORMID() : int
| customedD - it enerates +set_CustomerName(value: System String) : System .V oid
.Customeiame : String +get_CustomerName(): System . Stiing
- Address : Sting +set_Addressivalue @ System Sting): System Void
-CortactPhone : String +get_Address(): System Sting
-Email: Stiing +set_CortacPhone(value : System String): System: Void
+oet_ContactPhone() : System String
+set_Email(value : System String): System Void
+get_Email) : System String
+Save() : System Boolean
+Delete(): System Soolean
+Refresh(); System Boolean

create /retrisves

C actory
+LoadCustomerByORMID (Custom erdD : int) : Customer
+LoadCustomerByORMID (session : Omn PersigtentSession, Customed D ;@ int) : Customer
+LigCustome ByQuerylcondition : System String, orderBy : System String): customer.Custom er]
+LigCugomeByQuerysession : Onn PersigtentSession, condition : System String, ordeBy : System String): customer Custam
+L oadCustomerByGuerycondtion : System String, ordeBy @ System String) : Cugtomer
+LoadCustomerByQuery(session : Orm PersigentSesson, condition : System String, orcerBy : System String) : Customer
+CreateCustomer() : Customer

Figure 22.33 - Mapping for Criteria Class

From the above example, the CustomerFactory clggsosts the creation of Customer persistent objeetretrieval of
Customer records from the Customer table whilethstomer persistence class supports the updateéedgiibn of customer
record.

Creating a Persistent Object

An instance of a persistence class representedret the corresponding table, creating a pensigibject corresponds to
inserting a new record to the table.

In order to insert a new row to the database tatmelement the program with the following steps:

1. Create a new instance of the class by the faclagsc
2. Set the properties of the object by the persistetass.
3. Insert the object as a row to the database bydhsigtence class.

Table shows the method summary of the factory amdigtence classes to be used for inserting acalatabase.

Class Type Return Type M ethod Name Description
Factory Class Class CreateClass() Create a neangesbf the class.
Persistence Class bool Save() Insert the objeatraw to the database table.
Table 22.15
Remark:

1. Classshould be replaced by the name of the generatsisfEnce class.
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Example:

puslic cless [Cuatomer] | piblic class [EhscomerFactory] (
public static C0atomstl] ListEyKewe (string

Custone=[D; Custon=claze) |

aatomerhane :

=<DRI Persgabie=>
Customer

[ CugomelD - e

Cusom etlan e Sing

o

- oractPhane © String

LEmal ; Sting

Magpng

public staric Custoxer loadCustonsrBy0RMID (int
CostonsciD) |
1

public statac Custonst CreatsCuscomes(] (
return new Custemer(]:

b

Figure 22.34 - Mapping with Factory Class

From the above example, an ORM-Persistable objedehof Customer maps to an ORM-Persistable .NBFscWith
methods for setting the properties. An ORM-Perblstéactory class is generated with method fortimgaa new instance and;
and thus these methods allow inserting the instas@erow of the database table.

To insert a new Customer record to the table, Gustf the database, the following lines of codeutdh be implemented.

Customer customer = CustomerFactory.CreateCustomer( );
customer.CustomerID = 3;

customer.CustomerName = "Peter Chan";

customer.Address = "6C, Pert Court";

customer.Email = "peter.chan@gmail.com”;

customer.Save();

After executing these lines of code, a row of rdderinserted to the database table.

‘; An alternative way to create a new instance ofthss is using the new operator:
Class ¢ = new Class();

From the above example, Customer customer = Cuskautry.CreateCustomer() can be replaced by Cestoastomer =
new Customer() to create a Customer object.

. Table: Customer

Customer | CustomerName Address
1]

Jog Cool

LR

2

i MEC, Fer ¥ -
= 1 com"; —— Paler Pan
. N —t "hr' -
customer.Saved | : ! { | 3 | Peter Chan GG |

> NEERT INTO CUSTOMER

O/ Mapping Layer

Figure 22.35 - Code for insert a record

Loading a Persistent Object

As an instance of a persistence class represeatoed of the corresponding table, a record retdefvom the table will be
stored as an object.

In order to retrieve a record from the databasketalou have to specify the condition for findidgtrecord. To retrieve a
record, implement the program with the followingps:

1. Specify the condition for searching the recordhmyfactory class.
2. Load the retrieved record to an object.

Table shows the method summary of the factory ¢tabe used for retrieving a record from database.

Class | Return

Type Type M ethod Name Description
Factory Class LoadClassByORMID(DataType PrimaryKey) Retrl_eve a record matching with the specified value
Class of primary key.
Factory LoadClassByORMID(PersistentSession sessiorjRetrieve a record matching with the specified value

Class Class DataType PrimaryKey) of primary key and specified session.

Retrieve the first record matching the user defingdd
condition while the matched records are ordered
specified attribute.

Factory cl LoadClassByQuery(string condition, string
ass
Class orderBy)
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Factor LoadClassByQuery(PersistentSession session Retrieve the first record matching the user defingd
Y |class . >y y '[condition and specified session while the matchgd
Class string condition, string orderBy) o .
records are ordered by a specified attribute.
Table 22.16
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

public class[Customer] (

__CustonerID;
i

ORH P R

static fustozer
UsEomerEyORATE (10t CustomerTh) |
o}

Cuso e

WMapping

le .

ing __ConsactFhone : hennas 1 nlic

ing _Emeil: ~ = Loa
Tomerin |

CuaTomer
TEPORNLD (P er=iztenciesmion seaaion,
T Customer 10

this,  CustooerID = welus;}

ger |
return _ CustonerID |

publis beol Sawei) |

Figure 22.36 - Mapping for retrieving record

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable .NETB chagactory
class is generated with methods for retrieving &chead record.

To retrieve a record from the Customer table, tiewing line of code should be implemented.

Loading an object by passing the value of primary key:

Customer customer = CustomerFactory.LoadCustomerByO RMID(2);

L oading an object by specifying a user defined condition:

m

Customer customer = CustomerFactory.LoadCustomerByQ uery( "Customer.CustomerName="'Peter ,
"Customer.CustomerName" );

After executing the code, a matched row is retideaed loaded to a Customer object.

P SELECT* F_a_um_ '§I.=:‘.1'|0ME=‘J
= cua:mn-ac2‘ory.uaacu:mmymmm{2) :

_:%’“ Table: Customer

iCumiomer
CustomerdD = 3
Foustomeitiams = “Patar Pan®

CustomerD [ CustomerName

Joe Cool
2 Peter Pan

3 Feter Chan

0/R Mapping Layer

Figure 22.37 - Code for load a record

Updating a Persistent Object

As a record can be retrieved from the table andddaas an instance of the persistence class,gattiew value to the
attribute by its setter method supports the updatecord.

In order to update a record, you have to firstiget the row to be updated, and then set a nevevalthe property, finally
update to the database. To update the record, ingplethe program with the following steps:

1. Retrieve a record from database table and load abjact by the factory class.
2. Set the updated value to the property of the olijgehe persistence class.
3. Save the updated record to the database by thistpece class.

Table shows the method summary of the persistdass to be used for updating a record.

Class Type Return Type M ethod Name Description
Persistence Class bool Save() Update the valuattddse.
Table 22.17
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Example:

public class Customer [

==0RM Persigtable== s
e private int _ CustomerID;
- priwate string CustonerName;
oA Iiapping private double _ Address;
-Custom efMame : String private string _ ContactPhone:
-Address : Sting private string _ Email;
-ContactPhone : String priwvate int CustomerID {
-Email : String set {
this._ CustomerIDl = walue;}
get |

return _ CustomerID; }
i
public string CustomerMName {
zet |
this._ CustomerName = walue:}
get {
return _ CustomerMName; }

Figure 22.38 Mapping for update record

From the above example, an ORM-Persistable objedeiCustomer maps to an ORM-Persistable .NETs daserated with
the methods for setting the properties and updatiagow.

To update a Customer record, the following linesaxfe should be implemented.

customer.CustomerName = "Peter Pang";
customer.Save();

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UPDATE CUSTOMER SET
customer . CustmerHame = ‘Peter Bang' : —_
custoemer . Save() B f
—
- - Table: Customer

| ‘.
L

CustomerlD | CustomerMame

1 Joo Caol

2 IE | Peter Pang | I

30| Peter chan | |

O/R Mapping Layer

Figure 22.39 - Code for update record

Deleting a Persistent Object

As a record can be retrieved from the table andddao an object of the persistence class, thedazan be deleted by simply
using the delete method of the persistence class.

In order to delete a record, implement the progwati the following steps:

1. Retrieve a record from database table and load abject by the factory class.
2. Delete the retrieved record by the persistencesclas

Table shows the method summary of the persistdass to be used for deleting a record from database

Class Type Return Type Method Name Description
Persistence Class bool Delete() Delete the cumetdance.
Table 22.18
Example:
<<ORM Persistable=> public class Customer {
Customer private int _ CustomerID;
Custom edD : int . private string _ CustomerName:
-Custom elam e : String Mapping seeeee
Address: Sting public bool Delete()] {
-ContactPhone: String | | Tttt ¥
-Email : String } """

Figure 22.40 - Mapping for delete record

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable .NET& gaserated with
the methods for deleting the specified record ftbendatabase.
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To delete a Customer record, the following linesade should be implemented.

Customer customer = CustomerFactory.LoadCustomerByO RMID(2);
customer.Delete();

After executing the above code, the specified eustarecord is deleted from the database.

DELETE FROM CUSTOMER

4

Custorer customer
= CustomerFactoery.LoadCustomerByOBMID (2} ¢ RS !
I~

customer . Deleted):

X\ 'l‘
RO

- Tahle: Customer

CostomerdD | CustomerName | ...

1 Jae Cool

-—i‘—x Feter-Fa

Peter Chan

O/R Mapping Layer

Figure 22.41 - Code for delete record

Querying

It is well known that the database is enriched witbrmation. In some cases, information may baeetd from the database
to assist another function of the application, sashetrieving the unit price of products for cédtimg the total amount for a
purchase order.

As the persistence factory class supports thesketriof records, using the methods of the facttagscan retrieve records
from the database according to the specified crmmdit

Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specif@mtiidion. The generated
factory class supports querying the database, Hiehed records will be retrieved and loaded asbgacbarray.

In order to retrieve records from the table, youehto specify the condition for querying. To refisea number of records,
implement the program with the following steps:

1. Specify the condition for searching the recordhmyfactory class.
2. Load the retrieved records as an object array &yabtory class.

Table shows the method summary of the factory ¢tabe used for retrieving records from databakketa

Class | Return
Type Type
Factory

Method Name Description

Class] ListClassByQuery(string condition, stringlerBy) Retrieve the records matched with the user defined

Class condition and ordered by a specified attribute.
. . . . Retrieve the records matched with the user defined
Factory Class][] LlstC_IgssByQuery(PerS|stentSeSSIon session. sitBAdition and specified session and ordered by p
Class condition, string orderBy) o .
specified attribute.
Table 22.19
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

“<OR Poraaan e
Customer
-Custam el . ik Maprping
Custan aiféam e String
Adckes | Sing
CrtactPhons - Sing
Emal. Sting

=x[]

¢(Persictentiession sesaion,
viiog crderBy)

Figure 22.42 - Mapping for retrieve a list of record

From the above example, an ORM-Persistable objedieinCustomer maps to an ORM-Persistable .NEDfactiass
generated with methods for retrieving records.
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To retrieve records from the Customer table, thieviong line of code should be implemented.

Customer[] customer = CustomerFactory.ListCustomerB
"Customer.CustomerName" );

yQuery( "Customer.CustomerName="Peter" ,

After executing the code, the matched rows aréeretd and loaded to an object array of Customer.

Customer[] cugtomer =
CustomerFacteody.ListCustomerByQuery
1"l:‘ugtnner.L‘uﬁmrlﬂm:‘?et?r‘". SLEy i

‘Customer, Cus tomerHame ") : | 3 ‘J

SELECT * FROM CUSTOMER

| "+ Table: Customer
y

Customerll

CustomerName

Jog Cool

2

Peter Pan

3

Peter Chan

O/R Mapping Layer
Figure 22.43 - Codefor retrieve a list of records

Using ORM Qualifier

ORM Qualifier is an additional feature which alloy@u to specify the extra data retrieval rules afram the system pre-
defined rules. The ORM Qualifier can be definedider to generate persistence code. Refer to Defi®RM Qualifierin the
Object Modelchapter for more information.

By defining the ORM Qualifier in a class, the fagtalass will be generated with additional dataiestl methods, load and
list methods.

Table shows the method summary generated to theryadass by defining the ORM Quialifier.

Cllzzs | LIy M ethod Name Description
Type Type
Factory e . Retrieve the first record that matches the spetifidue
Class Class LoadByORMQualifier(DataType attribute) with the attribute defined in the ORM Qualifier.
o . . Retrieve the first record that matches the spetifedue
Factory Class Load_ByORMQuahﬂer (_PersstentSessmn with the attribute defined in the ORM Qualifier and
Class session, DataType attribute) o .
specified session.
Factory . e . Retrieve the records matched that matches thefigub¢i
Class |C1assll | ListBYORMQualifier (DataType attribute) |, o, yiith the attribute defined in the ORM Quaifi
. o . . Retrieve the records that match the specified vaitie
Factory Class][] LlstB_yORMQuallﬁer (P_er5|stentSeSS|0n the attribute defined in the ORM Quialifier and sfied
Class session, DataType attribute) )
session.
Table 22.20
Remark:
1. Classshould be replaced by the name of the persistelass.
2. ORMOQualifier should be replaced by the Name defined in the QRMlifier.
3. DataType should be replaced by the data type of the at&ilnich associated with the ORM Quialifier.
4. attributeis the specified value to be used for queryingt#ixe.

Example:

SHORM PR

Lo sratlc Customer ] TistByRans | stoiny Custome sNawe) |

Dieperdency stenic Custowerl] [isvEyNane Persietentdession
cPhmnn cing Custoneclane) |

Custoper Loaddylene [string Custosrbace) |

opes LoadByllane [Fzzsazbemtiesszon
g Custonerfiene) |

Figure 22.44 - Mapping for load record by qualifier

In the above example, a customer object modelfinet with an ORM Qualifier named as Name and djealiwith the
attribute, CustomerName.

To query the Customer table with the ORM Qualifreone of the two way
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e By Load method

Customer customer = CustomerFactory.LoadByName("Pet er");

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

ISELECT " FROM CUSTOMER..
CUSLOMEr CUSCOmEr T =
= Cust unmrFflotm-y.|.uan:ny1|nnn-( "PeterTyI " =

|
E- TE "+ Table: Customer

Custemer n
CustomarlD = — CustomerlD | CustomerName

[-Custenefame = Pt Pan® |

Joe Coal

Petar Pan

2
3 Peter Chan

O/ Mapping Layer

Figure 22.45 - Code for load a record by qualifier

e By List method

Customer][] customer = CustomerFactory.ListByNametép');

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Custemer[] sustomer = O
CustamerFactory. ListBylame{ Betex! | ; SERECTRUM QUSTOMER:

% - Table: Customer

CustomerlD | CustomerName

Jog Cool

o Peter Pan

"""""""""" _{ 3 Peter Chan

O/R Mapping Layer
Figure 22.46 - Codefor retrieve a list of records

Using Criteria Class

When generating the persistence class for each ®Ridistable class defined in the object modelctineesponding criteria
class can also be generated. Criteria class ifparhglass which provides an additional way to #pehe condition to retrieve
records from the database. Refer to Using Critelésssection for more detailed information on how teafy the conditions
to query the database by the criteria class.

You can get the retrieved records from the criteldas in one of the two ways:

* Use the retrieval methods of the criteria class.

For information on the retrieval methods providgdhe criteria class, refer to the description ofting Retrieved
Recordssection.

» Use the retrieval by criteria methods of the fagidass.

Table shows the method summary generated to tiséstarce class to retrieve records from the caiteldss.

Clezs ) Method Name Description
Type Type
Factory LoadClassByCriteria(ClassCriteria |Retrieve the single record that matches the seekifi
Class o . L
Class value) conditions applied to the criteria class.
Factory ListClassByCriteria(ClassCriteria  |Retrieve the records that match the specified ¢mmi
Class][] . o
Class value) applied to the criteria class.
Table 22.21
Remark:

1. Classshould be replaced by the name of the persistelass.
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Example:

public cless|Cuatomer)( public class [CusconseFactory](

Custoner LosdlustomecBylriterie (=tring

<< DR P ora sanie=>
a CustomerXame) {

Customer
L Cugtoen D - Irt
- ustom srfon o ; Sting

Genenating

Efpan;lmcg

e ——— er[] ListCustonsrByCriteria(int

with Criteria
Cluss

L Email : Shing

return CustomerIh; §
) S
4

i\ |Dependency

¢ AbaTractORACTITerial
erIl:

Cuzcomerams ;

Figure 22.47 - Mapping for retrieve a list of record by criteria

To retrieve records from the Criteria Class in ohthe two ways:

* By Load method

CustomerCriteria customerCriteria = new customerCriteria.CustomerName.Like( "%Peter%" );
Customer customer = CustomerFactory.LoadCustomerByC riteria(customercCriteria);

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

e By List method

CustomerCriteria customerCriteria = new CustomerCriteria.CustomerName.Like( "%Peter%" );
Customer[] customer = CustomerFactory.ListCustomerB yCriteria(customerCriteria);

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Using POJO

Generating the persistence code with POJO, thésparse class will be generated only with the latités and a pair of getter
and setter methods for each attribute. As the giersie class is generated without the methodsatabedse manipulation, the
generated PersistentManager and PersistentSesséses are responsible for manipulating the da¢abas

By also generating the corresponding Data AccegsdD{DAO) class for each ORM-Persistable clasglathe defined
package of orm package, you are allowed to usgeherated DAO class as same as the DAO class geméram the DAO
persistent API. For information on using the DA@sd to manipulate the database, refer to the géscrin Using DAO
section.

When using the DAO class generated with POJO pensi&\Pl, manipulate the database with the same
persistent code of DAO class generated with DAGiptnt API by replacing the DAO class with the
DAO class inside the orm package.

The following class diagram shows the relationsfgpveen the client program, persistent object,igters session and
persistent manager.

Client creates [ obtains f modifies PersistentO bject

N

|

|

retrieves / persists
uses |
|
|
I

Persistents ession
+Save()
manages +Delete()
____________ +Refresh()
+L oad()

Persi
+G etSe ssion()

Figure 22.48 - Class Diagram for using Persistent Manager
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:, In the above class diagram, the PersistentObjéartsreo the ORM-Persistable class defined in the<l

diagram.
Example:
Customer
__Customeril | int
- CustomerName : Syslem String reiriaves | oamibia PersistentS ession
- Address; System Sting =~ [ TTTRTERERE | [+ S v
- ContactPhone - System, String [=Deleta()
<<OfRM Persistabie=> -_Emall : System Sting R etresh()
Customes [+ ToSting): System Sting (+Load()

-Custom D | int Cenerates -set_CustomeriD(value - i) - Sysiem Vo

-Custom erflame : String Ij -get_CustomeriD() | int A

-Address | Sting +get_ORMIDE - int |

-ContactPhone | String +52t_Customeriame(value ; System String) : System,Void "

HETMES SHirg +get_Customeriamel): S ystem String manages |
+set_Adche se(value | System Sting) - Sysem \iid :
+get_Adcress(} | System String
+set_CortadPhone{value | System String); System Void
+get_ContactPhone() | System String L
et Email(value - System Siring): Sysem . Vald [ Persistentilnager |
+get_Emaill) : System String |+6eﬁewmi] PersigentSession

Figure 22.49 - Mapping with Persistent Manager

From the above example, the Customer persisteass i generated with only the getter and setténads for each attribute
while the Customer persistent object is managethéygenerated PersistentManager and Persisterdfessi

Creating a Persistent Object

As a persistence class represents a table, am@astd a persistence class represents a recong abtresponding table.
Creating a persistent object represents a creafiopw record. With the support of the Persistentdger class, the newly
created object can be saved as a new record ttathbase.

In order to insert a new row to the database tatmelement the program with the following steps:

1. Create a new instance of the class by using theop@nator.
2. Set the properties of the object by the persistetass.
3. Insert the object as a row to the database byehgfentSession class.

Table shows the method summary of the PersistesitBeslass to be used for inserting a row to da@ba

Class Type Return Type Method Name Description
PersistentSession Class Serializable Save(Objest)va | Insert the object as a row to the databade.tab
Table 22.22
Remark:

1. Object represents the newly created instance of thegtensie class to be added to the database.

Example:
—=ORW Paigdabis> public class[Cusconer ]
s private int _Customerin;
fﬁ:':—_&z i Magpiog E ate atrifg _ CustomerWame: P
- skl pravate double _ Address
ndam- i private atring _ Contactihone;
2 crtactPhene - Siring private atring _Fumil:
Emal- Sting private int CustonsrID {
ser |
this, CustowerID = walue:}
gec | e
retumn _ CustonerIDs |
3
o,
...... i
} i | Dependency
|

Figure 22.50 - Mapping with Persistent Manager

From the above example, an ORM-Persistable objedehof Customer maps to an ORM-Persistable cléssanpair of
getter and setter methods for each attributes. WéhPersistentManager class, the PersistentSessject can assist in
inserting the instance as a row of the databade.tab
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To insert a new Customer record to the table, Gustmf the database, the following lines of codeusth be implemented.

Customer customer = new Customer();

customer.CustomerID = 3;

customer.CustomerName = "Peter Chan" ;

customer.Address = "6C, Pert Court" ;

customer.Email = "peter.chan@gmail.com” ;
orm.ShoppingCartPersistentManager.Instance().GetSes sion().Save(customer);

After executing these lines of code, a row of rddsrinserted to the database table.

E: . Table: Customer
o
i R e R — I(}Z::rslumul CustomerName Addiess
tomer.CustomerID = 37 ﬁ
|
5 | 1 Jos Cool
Tomex . Ew —— z Patar Pan
) —
orm, ShuppingCartPersistentiManager . Inglance( ). GelSessiong) | ! P I 3 ‘ Feter Chan BT
Savel{rnstomer) : !

O/R Mapping Layer

Figure 22.51 - Code for insert a record

Loading a Persistent Object

As an instance of a persistence class represeat®ed of a table, a record retrieved from thedatill be stored as an object.
By specifying the query-like condition to the PstsntManager class, records can be retrieved fnendatabase.

To retrieve a record, simply get the session bgiB&ntManager class and retrieve the records faying the condition for
query to the PersistentSession object and spexifgturn a single unique record.

Table shows the method summary of the PersistesitBeslass to be used for managing the retrievadodrds

Class Type R_It_aturn M ethod Name Description
ype
PersistentSession CreateQuery(string [Retrieve the records matched with the user defaoedlition and
Query . .
Class arg) ordered by a specified attribute.
Table 22.23
Example:
'_:.uamce::mi': . Meupping f?_‘e}ie:_m_zfczl
Lo

thig, CusconerID = walua:)

get |

retumn __ Customer Il } +

puslic clzss|Shopplnglar cPersi, | PersistentManager

publ static Pers=istentManager Instance(] {

R |
punlic PersistentSession GerSesalon() |

'

Figure 22.52 - Mapping for load a record

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable classanmitair of getter
and setter methods for each attribute. The Pengidtmager class gets the PersistentSession obfgch Welps to query the
database by specifying a user defined condition.

To retrieve a record from the Customer table, tiewing line of code should be implemented.
L oading an object by specifying a user defined condition with a passing value typed as"int":
Customer customer = (Customer)

orm.ShoppingCartPersistentManager.Instance().GetSes sion().CreateQuery( "From Customer as C
where C.CustomerID = 2" ).UniqueResult();

L oading an object by specifying a user defined condition with a passing valuetyped as" String" :
Customer customer = (Customer)

orm.ShoppingCartPersistentManager.Instance().GetSes sion().CreateQuery( "From Customer as C
where C.CustomerName = 'Peter Pan™ ).UniqueResult();
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After executing the code, a matched row is retideaed loaded to a Customer object.

Customer customer = (Custumer) - »ll|[[lzELECT * FROM cuSTOMER..
om.shnppmgcntﬁarngtenmanager.lns:anc:e(J E - N
GetSessioni ) .Createfuery( "From Customer > i
as € where .CustomerID = 27}, k- j
UnigueResult() | — ‘-}_
! .. i "+ Tahle; Customer
o F,
Fem D =0 . e — CustomerlD | CustomerName
-Ctotnsiiame = “Peter Parf
1 Joe Cool
Inesmssresssnsrnesesssarsssmssssd || fsssassasvescvissomires 2 Pater Pan
Peter Chan

0/R Mapping Layer

Figure 22.53 - Code for load a record

Updating a Persistent Object

As a record can be retrieved from the database &l loaded as an instance of the persistencg aladating a record can be
achieved by setting a new value to the attributésdgetter method and saving the new value talthabase.

In order to update a record, you have to retribeerow which will be updated, and then set a nelwevio the property, finally
update the database record. To update the recapternent the program with the following steps:

1. Retrieve a record from database table and load abjact by the PersistentManager class.
2. Set the updated value to the property of the olijgehe persistence class.
3. Save the updated record to the database by thisteatManager class.

Table shows the method summary of the PersistesitBeslass to be used for updating a record.

Class Type Return Type Method Name Description
PersistentSession Class void Update(Object arg) atépttie value to database.
Table 22.24

Remark:

1. Object represents the instance of the persistence ddss tipdated to the corresponding database record.

==0FM PEIEHabies> public class[Tustomss]s public class[Fersistentiession |i
Cusorner | [ e —
T el Mg private int _ CustomerID; ependency
e iz £ idindt private string _ CustomerHame; P s 1
eisting | R | D o L | S I I

pravate deuble  Addresa; o
Adrass _ pravate atring _ ContactPhone;
-ContactPhene | Stting private atring _ Emoil:

£mai - Sting private int CustomerID |

ser |

this, _CustomerID = valuss)
gec (] seewes
return _ CustomerID: |

Figure 22.54 - Mapping for update record

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable clagsanitair of getter
and setter methods for each attributes. The Pensidanager class gets the PersistentSession elfjétt helps to save the
updated record to database.

To update a Customer record, the following lineade should be implemented.

customer.CustomerName = "Peter Pang" ;
orm.ShoppingCartPersistentManager.Instance().GetSes sion().Update(customer);

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.
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UPDATE CUSTOMER SET

)

‘|
} "7 Table: Customer

Customer . selCustnerlane = "Peler Pang' |
orm. ShoppingCartPersistentManager . Instance |
GetSession( ) .Update|customer) | - -

- CustomeriD | CustomerName | I
| | Jog Cool | ” I
EqE | poter Pang | |
B /I ;| Feter Chan | I

O/R Mapping Layer

Figure 22.55 - Code for update a record

Deleting a Persistent Object

As a record can be retrieved from the table andddas an object of the persistence class, thedrean be deleted with the
help of the PersistentManager class.

In order to delete a record, implement the progwati the following steps:

1. Retrieve a record from database table and load abject by the PersistentManager class.
2. Delete the retrieved record by the PersistentManelgss.

Table shows the method summary of the PersistesitBeslass to be used for deleting a record frotaliese

Class Type Return Type Method Name Description
PersistentSession Class void Delete(Object arg) etBéhe current instance.
Table 22.25

Remark:

1. Object represents the instance of the persistence atesssponding to a record that will be deleted ftbm
database.

Example:

==OF W Persigabie=>
Customer

HCustom eriD Mapping

|-C Lo siam e . Stting

Hidaress: Stang

| £ ortactPhone | String

FEmml: Sting privats int CustonsrID {
set |

ery Creacefuery|stiing arg) |

id Update (Object arg) {

this, Customerlld = values)
ger |
rewarn _ CustomerID: |

public Persistenciesazion GetSession() |
sraave F

Figure 22.56 - Mapping for delete record

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable classanmitair of getter
and setter methods for each attributes. The Pensidanager class gets the PersistentSession oljédt helps to delete the
record from database.

To delete a Customer record, the following lineode should be implemented.

Customer customer = (Customer)

orm.ShoppingCartPersistentManager.Instance().GetSes sion().CreateQuery( "From Customer as C
where C.CustomerID = 2" ).UniqueResult();
orm.ShoppingCartPersistentManager.Instance().GetSes sion().Delete(customer);

After executing the above lines of code, the speti€ustomer record is deleted from the database.

Custower customer = {Customer) R

srm. ShoppingCartPersictentianages , Inetance () |[[[PELETE FROMELSTOMER ..
GetSession().Createfuery( 'From Customer  ||[|l}L..... »
as C where C.CustomerID = 27). I i
UnigqueResult{}: o E

arm. ShoppingCartPersistentManager , Instance( ) R

GetSession{} .Delete|customer} ; — ’} TRbler sty

il CustomerlD | Customerame

1 Jog Cool

vy

3 Pater Chan

O/R Mapping Layer
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Figure 22.57 - Mapping for delete record

Querying

It is well known that the database is enriched witbrmation. In some cases, information may bdee¢d from the database
to assist another function of the application, sashetrieving the unit price of products for cédtimg the total amount for a
purchase order.

As the persistence class is not capable of retierécords from the database, the PersistentMacéags makes use of the
PersistentSession object to retrieve records flendatabase.

Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specifmttiion. The
PersistentManager and PersistentSession suppeanging the database, the matched records will treved and loaded to a
list of objects.

In order to retrieve records from the table, singy the session by PersistentManager class amelvieethe records by
defining the query condition to the PersistentSessebject and specify to return a list of matchecbrds.

Table shows the method summary of the PersistesitBeslass to be used for managing the retrieved¢adrds.

Class Type RETY Method Name Description
Type
PersistentSession CreateQuery(string [Retrieve the records matched with the user defaoedition and
Query o ]
Class arg) ordered by a specified attribute.
Table 22.26
Example:
==0RM Fergtatisss public Llas:lfu_—l'_ulm: | public class|Pecziscenciession ||
f‘_ﬂq"::‘:m,': Mupging Dependency pibilie wiid Bave{nBjece ey} ¢

. clhssoms |
-Custom aiflam  : String

ackdress: Sting
Contacthane | String
Emsil Stirng

Chenie ¥
public Quecy Crestefuerylstring acg) |

public void Update(Oblect arg) |
+

this._ CustonerID = valuss |
PEL (T o e e

retumn _ CustomerID: } )

..... ]
punlic PersistentSession GetSezaiom() |

)

Figure 22.58 - Mapping for executing query

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable classrgtd with a pair
of getter and setter methods for each attribute. HérsistentManager class gets the PersistentS8edgect which helps to
query the database by giving a user defined camditi

To retrieve records from the Customer table, thieviong line of code should be implemented.
L oading objects by specifying a user defined condition with a passing value typed as™" String" :

List customers = orm.ShoppingCartPersistentManager. Instance().GetSession().CreateQuery( "From
Customer as C where C.CustomerName like '%Peter%" ).List();

After executing the code, the matched rows aréeretd and loaded to a list containing the Custoohgects.

Lizr customars =

orm. ShoppingCartPersistentfanager . Instance( ) .
CetSession{}.Createfuery( From Customer as € __
where ©.CustomerHame Like 'Peterd'').Listi):

SELECT * FROM CUSTOMER...

-
==
1

= Table: Customer

Cuntmimer

Custamer
CustomerlD = 1
Customsfiams = “Beter Pan®

CustomerD | CustomerName

1 Joa Cool
rlz Peter Fan
3 Feter Chan

O/R Mapping Layer

Figure 22.59 - Code for retrieve records by query
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Using DAO

Generating the persistence code with data accgsstg®AO), not only the persistence class willdamerated, but also the
corresponding DAOQ class for each ORM-Persistatdec|

The generated persistence class using DAO persisRins as same as that using POJO; that is, éhgigtence class contains
attributes and a pair of getter and setter metfmdsach attribute only. Instead of using the fstesice class to manipulate the
database, the DAO class supports creating a neanices for the addition of a new record to the dadaband retrieving
record(s) from the database, updating and del#tiegecords.

The following class diagram shows the relationdig@pveen the client program, persistent object aA® Bbject.

PersistentObject

N

|
|
|

creates / retrieves / persists ! ) .

: obtains / modifies

|

|

|

L

PersistentObj ectD AD
+CreateP ersigentObjech()
+L oadP ersistentObjectByORMID(
+L oaclP ersistentObjectByCuery() uses Client
+L ist P ersigentObjedByQueryl)
+Save()
+Delete()
+Refresh()

Figure 22.60 - Class Diagram for DAO

In the above class diagram, the PersistentObjéaisreo the ORM-Persistable class defined in the<l
diagram while the PersistentObjectDAO refers togbeerated DAO class of the ORM-Persistable class.
For example, the CustomerDAO class persists wihthstomer persistent object and the database.

Example:
Ci
- CustomerlD :irt
-__CustomerMame : System String
- Address: System String
-__ContactPhone | System String
==0RM Persistables: -__Email: System Sting
Customer +TaString(): Svstem Sting
-Custom erD : int Generates -set_CusgtomerlD{value : int) : System Void
FCustomehlam e : String get_CustomerlDQ) : int
-Address: String +get_ORMID(): int
FContactP hone © String +set_Customerblame(value : System String) : System Woid
FEmail: String +get_Customerhlame(): System String
+zet_Addre ssivalue | Sygtem Sting) : System Void
+get_Address() : System Sting
+=et_ContadPhone(value @ System String )| S ystem Voidl
+get_ContactPhone( : System String
+set_Emall(value ; System String) | System Void
+get_Email() : System String

N

|
: crestes fretrieves [ persists
|

Ci AD
+L oadCustomerSyORMID(Custom enD : int) : Customer
+L oadCustomerSyORMID({session . Om PersistentSession, Customer D : int) . Customer
+List CustomerByGuerycondition | System String, orderBy : System String): customer Custom ei]
+List CustomerB yQuerysession . Om PersistentSession, condition: System .String, orderBy ; System . String): customer Customer]
+L oadCustomerByGuerylcondition : System String, orderBy : System Sting) ; Customer
+L oadC ustomerByGusry(session | Orm PersigtertSession, conclition : System String, orderBy : System String) : Customer
+CreateCustomer() : Custom er
+Save(custom er: Customer) : System Boolean
+Delete{customer : Customer) @ System .Boolean
+R efreshicustomer : Customer): System Boolean

Figure 22.61 - Mapping with DAO
From the above example, the CustomerDAO class stgpthe creation of Customer persistent objectrelréeval of

Customer records from the Customer table whilethstomer persistence class supports the updateéedeiibn of customer
record.
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Creating a Persistent Object

An instance of a persistence class representoadret the corresponding table, creating a persigibject supports the
addition of new record to the table.

In order to add a new row to the database tablgleiment the program with the following steps:

1. Create a new instance of the class by the DAO .class
2. Set the properties of the object by the persistetass.
3. Insert the object as a row to the database by %@ Blass.

Table shows the method summary of the DAO claggtosed for inserting a row to database.

Class Type Return Type M ethod Name Description
DAO Class Class CreateClass() Create a new instHribe class.
DAO Class bool Save(Object value) Insert the objsca row to the database table.
Fable 22.27
Remark:

1. Classshould be replaced by the name of the generatsisfEnce class.

Example:

public cless [CustomerDAD| (
=<0RM Perggable=>

PUDLIC STAT1C CUSTONEY CEeateCuatomet() |
Customer return new Customer(|:

Diependency public statie bool 2(fugtomer Customse) |
& Taa wk

Clagiom &0 | I Wlapping
Lo artlame -

W —— public static bool Delete{Custoxer Customer)
el

£ertactPhore - Sing
mail - Sinng

Figure 22.62 - Mapping for insert record

From the above example, an ORM-Persistable objedetof Customer maps to an ORM-Persistable ladsméthods for
setting the properties. An ORM-Persistable DAO liagyenerated supporting the creation of perdisigject and adding it
into the database.

To add a new Customer record to the table, Custofithe database, the following lines of code stidod implemented.
Customer customer = CustomerDAO.CreateCustomer();

customer.Customer|D = 3;

customer.CustomerName = "Peter Chan";

customer.Address = "6C, Pert Court" ;

customer.Email = "peter.chan@gmail.com” ;
CustomerDAO.Save(customer);

After executing these lines of code, a row of rddsrinserted to the database table.

f An alternative way to create a new instance ottass is using the new operator:
Class ¢ = new Class();

From the above example, Customer customer = Cusibii@ CreateCustomer() can be replaced by Custoospmer =
new Customer() to create a Customer object.

. Table: Customer

Customer | CustomerName Address
2]

1 Joe Cool

cwer = CustomerDAD.CreateCustomer():
10 = 3;

Name = "Fecer Chan':
cuscomer . Address = "6C, Pert Court;

customer . Ewall = "perer.chanfgrail.com®: 2 2 SlarEan
CustomerDAD. Save( customer) : 4 ¢ |3 Peter Chan BC ]

e e e L INSERT INTO CUSTOMER

e

O/R Mapping Layer

Figure 22.63 - Code for insert record
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Loading a Persistent Object

As an instance of a persistence class represeat®ed of the table, a record retrieved from theetavill be stored as an
object.

In order to retrieve a record from the databasketalou have to specify the condition for findifgtrecord. To retrieve a
record, implement the program with the followings:

1. Specify the condition for searching the recordhi®yDAO class.
2. Load the retrieved record to an object.

Table shows the method summary of the DAO claggetosed for retrieving a record from database.

Clezs | REm Method Name Description
Type | Type
DAO Class LoadClassByORMID(DataType PrimaryKey) Rgtr|eve a record matching with the specified vaitie
Class primary key.
DAO LoadClassByORMID(PersistentSession sessionfRetrieve a record matching with the specified valfie
Class ! ; iy :
Class DataType PrimaryKey) primary key and specified session.
. . . Retrieve the first record matching the user defined
DAO Class LoadClassByQuery(string condition, string condition while the matched records are ordered Ry
Class orderBy) e .
specified attribute.
: . . Retrieve the first record matching the user defined
DAG Class LogdCIassI_3_yQuery(Per5|stentSessmn SESSION. | -ndition and specified session while the matched
Class string condition, string orderBy) o :
records are ordered by a specified attribute.
Table 22.28
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

ORI Feradmbizes

Carstomer

Figure 22.64 - Mapping for load a record

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable .NEBcR®AO class
for the customer class is generated with methodeetdeving a matched record.

To retrieve a record from the Customer table, tiewing line of code should be implemented.
L oading an object by passing the value of primary key:

Customer customer = CustomerDAO.LoadCustomerByORMID (2);
Loading an object by specifying a user defined condition:

Customer customer = CustomerDAO.LoadCustomerByQuery ( "Customer.CustomerName="'Peter™ ,
"Customer.CustomerName" );

After executing the code, a matched row is retideaed loaded to a Customer object.

SELECT * FROM CUSTOMER

______ - <
B~ 7 j é ™ Table: Customer

Customer cus:omif
= CustomsrDAD L oadCustoms By ORMID] 2} ;

)

CustomerdD | CustomerName

Joe Cool

= Peter Pan

a Peter Chan

O/R Mapping Layer

Figure 22.65 - Code for load a record
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Updating a Persistent Object

The DAO class not only supports the retrieval abrd, but also the update on the record with tisestsice of the setter
method of the persistence class.

In order to update a record, you have to retriéeerow to be updated first, and then set a neweviauhe property, and
finally save the updated record to the databaseipBate the record, implement the program withfdllewing steps:

1. Retrieve a record from database table and load abjact by the DAO class.
2. Set the updated value to the property of the olijgc¢he persistence class.
3. Save the updated record to the database by the dasS.

Table shows the method summary of the DAO claggetosed for updating a record.

ClassType Return Type M ethod Name Description
DAO Class bool Save(Object value) Update the vaduwdatabase.
Table 22.29
Remark:

1. Object represents the instance of the persistence ddss tipdated to the corresponding database record.

Example:

Dapping,

Figure 22.66 - Mapping for update record

From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable .NETB aldth a pair of
getter and setter methods for each attributes géherated DAO class provides method for updatiagéeiord.

To update a Customer record, the following linesaxfe should be implemented.

customer.CustomerName = "Peter Pang"
CustomerDAO.Save(customer);

After executing the above lines of code, the custoname is updated to "Peter Pang" in the database.

UPDATE CUSTOMER SET

-
[ ’i *- Table: Customer

custemer . Cuslmerfame = "Peler Pang' :

CustomerDAD. Save{ customer) ; el
I~
=

CustomerlD | CustomerMame | ...

1 Joo Caol

NE | Peter Pang | |

N/ | Peterchan | l

O/R Mapping Layer

Figure 22.67 - Code for update record

Deleting a Persistent Object

The DAO class also supports deleting a record fterdatabase. In order to delete a record, impletherprogram with the
following steps:

1. Retrieve a record from database table and load abjact by the DAO class.
2. Delete the retrieved record by the DAO class.

Table shows the method summary of the DAO clagetosed for deleting a record from database

Class Type Return Type Method Name Description
DAO Class bool Delete(Class value) Delete the ctiirestance.
Table 22.30
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Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

=<0RM Perggable=>

Wlapping,

Figure 22.68 - Mapping for delete a record

From the above example, an ORM-Persistable objedeimCustomer maps to an ORM-Persistable .NETs daserated with
the methods for deleting the specified record ftbendatabase.

To delete a Customer record, the following linesade should be implemented.

Customer customer = CustomerDAO.LoadCustomerByORMID (2);
customer.Delete();

After executing the above code, the specified custarecord is deleted from the database.

DELETE FROM CUSTOMER
Customer customer T —
= CustomerDAO.LoadCustome rByORMID{ 2) ; e |
|
I
I~

CustomerDAD . Deletel{customer) 7

"+ Table: Customer

..J
\ i
R

— CostomerdD | CustomerName | ...

1 Joe Cool

-_._x; Fatar

Peter Chan

0O/R Mapping Layer

Figure 22.69 - Code for delete record

Querying
It is well known that the database is enriched witbrmation. In some cases, information may beee¢d from the database

to assist another function of the application, sashetrieving the unit price of products for cédtimg the total amount for a
purchase order.

As the DAO class is capable of querying the databasords can be retrieved by specifying the &agacondition.
Loading a Collection of Persistent Objects

As the database table usually contains many recgodsmay want to query the tables by a specif@mtidion. The generated
DAO class supports querying the database, the matettords will be retrieved and loaded as an objeay.

In order to retrieve records from the table, youeht specify the condition for querying. To refigea number of records,
implement the program with the following steps:

1. Specify the condition for searching the recordh®yDAO class.
2. Load the retrieved records as an object array DO class.

Table shows the method summary of the DAO clag®tosed for retrieving records from database table.

Class | Return

Type | Type M ethod Name Description
DAO . . . . Retrieve the records matched with the user defingd
Class Class[] | ListClassByQuery(string condition, stringlerBy) condition and ordered by a specified attribute.
. . . . Retrieve the records matched with the user defingd
DAG Class][] LlstC_IqssByQuery(Per5|stentSeSS|on session, Str(':rgj(;?'ndition and specified session and ordered by a
Class condition, string orderBy)

specified attribute.

Table22.31

22-39



SDE-VS User's Guide (Part 2, for ORM) Chapter 2danipulating Persistent Data with .NET
Remark:
1. Class should be replaced by the name of the pemnsistclass.

Example:

public cless[Customecban |t

Ol Peradebiers

tapping

Figure 22.70 - Mapping for retrieve a list of records

From the above example, an ORM-Persistable objedein Customer maps to an ORM-Persistable .NETBcEse DAO
class for the customer is generated with methodeefaeving records.

To retrieve records from the Customer table, tiieviong line of code should be implemented.

Customer[] customer = CustomerDAO.ListCustomerByQue ry( "Customer.CustomerName='Peter" ,
"Customer.CustomerName" );

After executing the code, the matched rows aréeretd and loaded to an object array of Customer.

Customer[] cugtomer =
CustomerDAD.Lict CustomerBy{uery(
'(‘ugl«mer.(.'ush:unwrvamfw‘lleter‘ NS Sy wzeac i

‘Customer, CustomerHame ") : 5 -‘i

SELECT * FROM CUSTOMER

= ""*- Table: Customer

CustomerlD | CustomerName

Jog Cool

[ 2 Peter Pan

3 Peter Chan

O/R Mapping Layer
Figure 22.71 - Codefor retrieve a list of records

Using ORM Qualifier

ORM Qualifier is an additional feature which alloy@u to specify the extra data retrieval rules afram the system pre-
defined rules. The ORM Qualifier can be definediider to generate persistence code. Refer to Defi®RM Qualifierin the
Object Modelchapter for more information.

By defining the ORM Quialifier in a class, the pstshce DAO class will be generated with additiatath retrieval methods,
load and list methods.

Table shows the method summary generated to the 8&€3 by defining the ORM Quialifier.

Clzzs, | RELIR M ethod Name Description
Type Type
DAO e . Retrieve the first record that matches the spetifidue
Class Class LoadByORMQualifier(DataType attribute) with the attribute defined in the ORM Qualifier.
. . . Retrieve the first record that matches the spetifidue
DAO Class Load_ByORMQuahﬂer (_Per5|stent8e53|0n with the attribute defined in the ORM Qualifier and
Class session, DataType attribute) o .
specified session.
DAO . e . Retrieve the records matched that matches thefigukci
Class |C1assll | ListBYORMQualifier (DataType attribute) |\ o6 with the attribute defined in the ORM Quaifi
. . . . Retrieve the records that match the specified vaitle
DAO 1 assp  |HISIBYORMQualifier (PersistentSession |y, vvvinute defined in the ORM Qualifier and sfied
Class session, DataType attribute) )
session.
Table 22.32
Remark:
1. Classshould be replaced by the name of the persistelass.
2. ORMOQualifier should be replaced by the Name defined in the QRMlifier.
3. DataType should be replaced by the data type of the at&ilnich associated with the ORM Quialifier.
4. attributeis the specified value to be used for queryingt#ie.
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Example:

public elass[Cusvonet |1

public class [CusteaecDAO]I

Chapter Rlanipulating Persistent Data with .NET

o Permdable
Custosrrer

omer[ ] LisxSyliene (2rel

CumanenD : it Happme
" .

publ i © Cuacawer[] TLavhyNeme|Per:
session, stzing Custoaecane) |

public stalic Custones LosdSukane(steing Custoneclens) |
thig, _CustemeeId - walues |

-t
remarn _ GuptonerTh: |

Figure 22.72 - Mapping for retrieve records by qualifier

In the above example, a customer object modelfinet with an ORM Qualifier named as Name and djealiwith the
attribute, CustomerName.

To query the Customer table with the ORM Qualifreone of the two way

By Load method

Customer customer = CustomerDAO.LoadByName( "Peter" );

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

SELECT * FROM CUSTOMER.

Cuscomer cCusComer p
= rug:murrn.ﬁl'J.|.n¢|iﬁ_-r||nmr-( "Peter'): -

E|
=

L "? Table: Customer
Custemer -

CutomarD = 2

-Custowmesame = "Peter Pan"

CustomerlD | CustomerName
i

1 Joe Coal

--------------------- 2 Peter Pan

3 Peater Chan

0/R Mapping Layer

Figure 22.73 - Codefor retrieve a record by qualifier

By List method

Customer[] customer = CustomerDAO.ListByName( "Peter" );

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Customer[] gustomer =

CustomerDAD .:Lis:ﬂyuame( “Petexr”): SELECT ’/fﬁ‘?’?!.CL!S_TUMEH

“*- Table: Customer

U tomer

Custemer CustomerlD | CustomerName
[CustomenlD = 2
-Cisstomertame = "Peter Pan® 1 Joe Cool
2 Peter Pan
B I E Peter Chan
0/R Mapping Layer

Figure 22.74 - Codefor retrieve a list of records by qualifier

Using Criteria Class

When generating the persistence class for each @GRidistable class defined in the object modelctiieesponding criteria
class can also be generated. Criteria class ifparhgass which provides an additional way to #gehe condition to retrieve

records from the database. Refer to Using Cri@lgsssection for more detailed information on how tedafy the conditions
to query the database by the criteria class.

You can get the retrieved records from the criteldas in one of the two ways:

» Use the retrieval methods of the criteria class.

For information on the retrieval methods providgdtte criteria class, refer to the description oading Retrieved
Recordssection.

*  Use the retrieval by criteria methods of the DA@ssl
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Table shows the method summary generated to tiséstarce class to retrieve records from the caiteldss.

Clezs RETY Method Name Description

Type Type
Factory Class LoadClassByCriteria(ClassCriteria |Retrieve the single record that matches the seekifi
Class value) conditions applied to the criteria class.
Factory Class] ListClassByCriteria(ClassCriteria  |Retrieve the records that match the specified ¢mmci
Class value) applied to the criteria class.

Table 22.33

Remark:

1. Classshould be replaced by the name of the persistelass.

Example:

Cuatomer | | public class [CusconsrDsn |t

Tublic class

_CustcoeslD; ublic Customsr LoedfustomscByCritecie {string
ng _ Customerleme: Custoneriaie) |
le _Address; Dependoncy 1
e

== DR ¥ fra gation»
Cusinmer

Cusion eD It
Custoen el o : Sirng
Adrress St

omer[] ListfustemerByCriterialint

hearmacepbane - Stnng
FEmail - Stiing

Teturn _ Customer1f: )

A
wol Smvel] | [ | ;

I Dependency
]

2 '

private Steingd; siom _Cugtone

public Stringixpression Chatozerd;
5 t

Figure 22.75 - Mapping with Criteria Class

To retrieve records from the Criteria Class in ohthe two ways:

* By Load method

CustomerCriteria customerCriteria = new customerCriteria.CustomerName.Like( "%Peter%" );
Customer customer = CustomerDAO.LoadCustomerByCrite ria(customerCriteria);

After executing the code, the first occurrenceRéter” in the CustomerName column in the Custoatdetwill be
loaded to the object identified as customer.

» By List method

CustomerCriteria customerCriteria = new CustomerCriteria.CustomerName.Like( "%Peter%" );
Customer[] customer = CustomerDAO.ListCustomerByCri teria(customerCriteria);

After executing the code, all rows which contairté#" in the CustomerName column in the Custontdetaill be
retrieved and stored in an array of Customer object

Using Criteria Class

As a database is normally enriched with informatibere are two ways to retrieve records from thllase. Firstly, the list
and load methods to the persistence code are gedevaich retrieve matched records from the datbath respect to the
user defined condition. Secondly, a criteria clzess be generated for each ORM-Persistable clashwhipports searching
the records from the corresponding table.

By using the criteria class, it supports queryimg database with multiple criteria. To generatectiteria class for query,

simply check the Generate Criteria option befoeegbneration of code. For more information on #ttrgy of code
generation, refer to Configuring Code Generatiottitgefor C#in the_Implementatiochapter.

imenerate Criteria

Figure 22.76 - Generate criteria option
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Having selected the Generate Criteria option ferdbde generation, a criteria class is generataddition to the classes
generated with respect to the persistent API. @merated criteria class is named @kassCriteria” in which Classis the
name of the ORM Persistable class accordingly.crheria class is generated with attributes, whiodh defined in the object
model, with type of one of Expression with respgedhe type of attribute defined in the object made two operations for

specifying the type of record retrieval.
In order to query the database by the criterias¢lmsplement the program with the following steps:

Create an instance of the criteria class.

Apply restriction to the property of the class whapecifies the condition for query.
Apply ordering to the property if it is necessary.

Set the range of the number of records to be wettiéf it is necessary.

Load the retrieved record(s) to an object or array.

agrLONE

Applying Restriction to Property
To apply the restriction to the property, implemeith the following code template:

criteria.property.expression(parameter);

where criteria is the instance of the criteria jgsoperty is the property of the criteria;
expression is the expression to be applied onrdyeepty; parameter is the parameter(s) of the esiwa.

Table shows the expression to be used for spegityia condition for query.

Expression Description
Eq(value) The value of the property is equal togbecified value.
Ne(value) The value of the property is not equahtospecified value.
Gt(value) The value of the property is greater ttrathe specified value.
Ge(value) The value of the property is greater thramqual to the specified value.
Lt(value) The value of the property is less thamghecified value.
Le(value) The value of the property is less thaeaural to the specified value.
ISEmpty() The value of the property is empty.
IsNotEmpty() The value of the property is not empty
IsNull() The value of the property is NULL.
IsNotNull() The value of the property is not NULL.
In(values) The value of the property contains {hecsfied values in the array.
Between(valuel, value?2)| The value of the propertyetween the two specified values, valuel ande2alu
Like(value) The value of the property matches thieg pattern of value; use % in value for wildcard
llike(value) The value of the property matchesgtring pattern of value, ignoring case differences.
Table 22.34

Sorting Retrieved Records
There are two types of ordering to sort the retrikrecords, that is, ascending and descending.order
To sort the retrieved records with respect to tteperty, implement the following code template:

criteria.property.Order(ascending_order);

where the value of ascending_order is either trdalse. True refers to sort the property in asegmndrder while false refers

to sort the property in descending order.
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Setting the Number of Retrieved Records
To set the range of the number of records to bieevet by using one of the two methods listed efthllowing table.

Method Name Description
setFirstResult(int i) Retrieve the i-th record frdme results as the first result.
setMaxResult(int i) Set the maximum number of esteid records by specified value, i.

Table 22.35

Loading Retrieved Records

To load the retrieved record(s) to an object oagruse one of the two methods listed below.
Table shows the method summary of the criterissdladve used for retrieving records from database.

Return Type | Method Name Description
Class UniqueClass() Retrieve the first record matgthe specified condition(s) for the criteria.
Class][] ListClass() Retrieve the records matcheél Wie specified condition(s) for the criteria.
Table 22.36
Remark:

1. Classshould be replaced by the name of the persistelass.

Example:
public class MemberCriteria : AbstractORMCriterial
private Int3ZExpression _ID:
public Int3ZExpression ID {
...... }
<<0ORM Persistables> private StringExpression _name;
Member public StringExpression Name |
-ID:ird. . Mapping private Int3zZExpression _age:
-name : String public Int3ZExpression Age {
-age:it T
-gender : char Private CharExpression _gender;
-clok : Date Public CharExpression Gender |

privarte DateTimeExpression _dob;
public DateTimeExpression Dob {
public MemberCriteria({) :
base (MemberPersistentManager.Instance () .GetSession()
.CreateCriteria(typeot (Member))) {

i

Figure 22.77 - Mapping Criteria Class

The generated attributes is typed as one type pifdsgion with respect to the type of attributerckdiin
the object model. The attribute defined as prinkay will not be generated as an attribute of thieica
class.

Here is an object model of a Member class. Aftefqueing the generation of persistent code, antaudil .NET file is
generated, named "MemberCriteria.cs".

The following examples illustrate how to query Member table using the MemberCriteria class:
» By specifying one criterion

Retrieving a member record whose nameis" John":

MemberCiriteria criteria = new MemberCriteria();
criteria.Name.Eq( "John" );

Member member= criteria.UniqueMember();
Console.WriteLine(member);
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Retrieving all member recordswhose date of birth is between 1/1/1970 and 31/12/1985:

MemberCriteria criteria = new MemberCriteria();

criteria.Dob.Between( new GregorianCalendar(1970, 1, 1).GetTime(), new
GregorianCalendar(1985, 12, 31).GetTime());

Member[] members = criteria.ListMember();

foreach (int i inmembers){
Console.WriteLine(membersi]);
}

e By specifying more than one criteria

Retrieving all male member recordswhose age is between 18 and 24, ordering by the name:

MemberCriteria criteria = new MemberCriteria();
criteria.Age.In( new int[] {18, 24});
criteria.Gender.Eq( ‘™M );

criteria.Name.Order( true); //true = ascending order; flase = descending order
Member[] members = criteria.ListMember();

foreach (int i inmembers){

Console.WriteLine(membersi]);

}

Retrieving all member recordswhose name startswith " Chan" and ageis greater than 30:
MemberCriteria criteria = new MemberCriteria();

criteria.Name.Like( "Chan %" );

criteria.Age.Gt(30);
Member[] members = criteria.ListMember();

foreach (int i inmembers){
Console.WriteLine(membersi]);
}

Using Transactions

A transaction is a sequence of operation. If therafon is performed successfully, the transadsarommitted permanently.

On the contrary, if the operation is performed weggsfully, the transaction is rolled back to ttatesof the last successfully

committed transaction. Since database modificatioust follow the "all or nothing" rule, transactiorust be manipulated for
every access to the database.

To create a transaction for atomicity by the folilogvline of code:

PersistentTransaction t = PersistentManager.Instanc e().GetSession().BeginTransaction();
To commit a transaction by the following line ofdeo

t.Commit();

To rollback a transaction if there is any excepiiothe program by the following line of code:

t.RollBack();

Using ORM Implementation

The generated persistent code exposes the aHilityeoNET class to access the database inclutimbasic operations for
add, update, delete and search. As the generatsidtpat code only provides basic operations fonimaating the persistent
data, you may find it is insufficient and want tbdeextra logic to it. However, modifying the gertethpersistent code may
cause your developing program malfunctioned. $tisngly recommended to add the extra logic bygu&§iRM
Implementation class to manipulate the persistatd.d

An implementation class can be added to the objectel. When generating persistent code, the impitaien class will also
be generated. You are allowed to implement theaijwer in the generated implementation class. Alsdfcontent of an
implementation class has been modified, it will betoverwritten when re-generating the persistededrom the object
model.
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Inserting an ORM Implementation Class

1. Select a class stereotyped as ORM-Persistablgdhatant to add extra logic for manipulating thespsent data.

OrderLine

=<0RM Persigable=>

-0 it
-DrderCy - int
-SubTotal : double

Figure 22.78 - ORM Persistable Class

2. Add a new operation to the class by right clickihg class element, selectiAgld > Operation.

A new operation is added, type the operation irfohen of "operation_name(parameter_name: typefurnetype".

=<0RM Persistables=
OrdarLine

-ID it
-OrelerCy @ int
-Subtotal : double

+cakuiate SubTotal{undprice : double, giy : int) : double

Figure 22.79 - A ORM Persistable Clas with method

:, A new operation can be added by using the keybslamdcut i¢YAlt + Shift + O. You can
also edit the operation by double-clicking the atien name or pressing tRe button.

3. Drag the resource @reate ORM Implementation Class to the diagram pane.

gl el b

[Create ORM Illnp\ementation Class|
UTErTTRE

D it

~OrelderGty : int
-Subtotal :

double

A

+calkculateSubTotal{unniprice : double, qly : int) : double

Figure 22.80 - "Create ORM Implementation Class' resource-centric

A new implementation class is created and conndotélte source class with generalization stereatygseORM
Implementation. The source class becomes an abstaas with an abstract operation.

=<0RM Persistable=>
Orderiine
-0 int
-OrclerGty @ int
-Subtatal : double
+eakcwlateSubTotal(uniprice | double, qly : int) . double

==0ORM Implem entation=:= | OrderLinelnpl ‘
+calculateSubT otal(unitprice : double, gty int) : double ‘

Figure 22.81 - ORM Persistable Class and ORM Implementation Class

After transforming the object model to persistesde, an implementation class will be generated.gereerated code for the
implementation class is shown below:

usi ng System;
namespace shoppingcart {

publ i c cl ass OrderLinelml : OrderLine {

publ i ¢ OrderLinelmpl() : base() {
}
public override doubl e calculateSubTotal( doubl e unitprice, i nt qty){
// TODO: Implement Method
t hr ow new System.Exception( "Not implemented" );
}
}
}
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j The generated implementation class is the sameatiemwhich persistent API is selected for code
generation.

You can implement the logic to the method in theegated implementation class.

Code Sample

Here is a sample demonstrating the usage of thiemgntation class from the above object model.
The implementation class is implemented with tHefang lines of code:
usi ng System;

namespace shoppingcart {
publ i c cl ass OrderLinelml : OrderLine {

publ i ¢ OrderLinelmpl() : base() {
}
public override doubl e calculateSubTotal( doubl e unitprice, i nt qty){
r et ur n unitprice * qty;
}
}
}

The following lines of code demonstrate how to ik&dhe logic of the implementation class with tleesistence class,
OrderLine generated using static method persigtEht

OrderLine orderline = OrderLine.CreateOrderLine();
orderline.lD = 1;

orderline.OrderQty = 5;

doubl e subtotal = orderline.calculateSubTotal(300, 5);
orderlin.SubTotal = subtotal;

j To invoke the logic of the implementation classiy persistent object, please refer to_the Creating
Persistent Objedor different types of persistent API.

Running the Sample Code

A set of C# sample files is generated which guigdeshow to implement the sample code and run thepkato see how the
persistence classes work with the database if wwa bhhecked the option for samples before gengrdtmpersistent code.
For more information on the setting of code genenatefer to Configuring Code Generation Settiog®&#in the

Implementatiorchapter.

sample

Sample

C# Project File
Figure 22.82 - Generate sample options

The common manipulation to the database includgsrtimg data, updating data, retrieving data atetidg data. As each
type of manipulation can be performed individuaigyeral sample files are generated to demonstoatehe persistence code
handles each type of manipulation. The sample diteggenerated in the ormsamples directory ofleeied output path.

There are six sample files demonstrating the daab@anipulation. They are identified by the typenahipulation and the
name of the project.

Type of Manipulation SampleFile
Creating database table Create%Project_Name%DeaBbiasma
Inserting record Create%Project_Name%Data
Retrieving and updating record RetrieveAndUpdatesjelet_Name%Data
Deleting record Delete%Project Name%Data
Retrieving a number of records List%Project_ Name%%Da
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Dropping database table Drop%Project_Name%Databhse

Table 22.36
Example:

<<0RM Persistables=>
Custorner
-Custom enD : int
-Custom elam e : String
-Address : Stiing
-C ontactP hone : String
-Email : String

Figure 22.83 - ORM Persistable Class

Here is an object model of a Customer class insigdackage of shoppingcart of the ShoppingCart ptoy configuring the
code generation setting with the factory classipenst APl and Sample options checked, an ORM-Btaide .NET class, a
factory class and six sample files are generated.

The following are the examples of manipulating @westomer table in the database by the generateplsdifas.

Creating Database Table

If the database has not been created by the Ger@asibase facility, you can generate the dataipaesgecuting the
CreateShoppingCartDatabaseSchema class.

usi ng system;
usi ng Orm;

namespace ormsamples {
publ i c cl ass CreateShoppingCartDatabaseSchema {

[STAThread]
public static voidMain( string[]args){
ORMDatabaselnitiator.CreateSchema(shoppingcart.Shop pingCartPersistentManager.Inst
ance());
}
}
}

After executing the CreateShoppingCartDatabaseSalndamss, the database is created with the Custizainier

Inserting Record

As the database has been generated with the Custainie, a new customer record can be added tabie. By
implementing the CreateTestData() method of thete@hoppingCartData class, a new customer recorde@serted to the
table. Insert the following lines of codes to the&eTestData() method to initialize the properiethe customer object
which will be inserted as a customer record todéabase.

publ i ¢ voi d CreateTestData() {
PersistentTransaction t =
shoppingcart.ShoppingCartPersistentManager.Instance ().GetSession().BeginTransaction();
try{
shoppingcart.Customer shoppingcartCustomer =
shoppingcart.CustomerFactory.CreateCustomer();

/I Initialize the properties of the persistent abje

shoppingcartCustomer.CustomerName = "Joe Cool"
shoppingcartCustomer.Address = "1212, Happy Building"
shoppingcartCustomer.ContactPhone = "23453256" ;
shoppingcartCustomer.Email = "joe@cool.com" ;

shoppingcartCuetomer.Save();
t.Commit();

cat ch (Exception e) {
t.RollBack(0);

shoppingcart.ShoppingCartPersistentManager.Instance ().GetSession().Close();
Console.WriteLine(e);

}

After running the sample code, a customer reconasisrted into the Customer table.
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Retrieving and Updating Record

In order to update a record, the particular recoudt be retrieved first. By modifying the followitiges of code to the
RetrieveAndUpdateTestData() method of the Retrieni#pdateShoppingCartData class, the customer rezordbe updated.

private voi d RetrieveAndUpdateTestData() {
PersistentTransaction t =
shoppingcart.ShoppingCartPersistentManager.Instance ().GetSession().BeginTransaction();
try{
shoppingcart.Customer shoppingcartCustomer =
shoppingcart.CustomerFactory.loadCustomerByQuery("C ustomer.CustomerName='Joe

/I Update the properties of the persistent object

shoppingcartCustomer.ContactPhone = "28457126"
shoppingcartCustomer.Email = "joe.cool@gmail.com” ;
shoppingcartCustomer.Save();

t.Commit();

cat ch (Exception e) {
t.RollBack(0);
shoppingcart.ShoppingCartPersistentManager.Instance ().GetSession().Close();
Console.WriteLine(e);

}

After running the sample code, the contact phomkeeanail of the customer is updated.

Retrieving Record by ORM Qualifier

If the object model is defined with ORM Quialifiex,(the load method(s) for retrieving a particukecard by ORM Qualifiers
will be generated in the sample code as well.

From the example, the object model of Customeeigdd with two ORM Quialifiers, named as Name ahdri, qualified
with the attribute, CustomerName and ContactPhespectively, two methods named as RetrieveCustoyhaiie() and
RetrieveCustomerByPhone() are generated in thelsastgss. Modify the two methods as shown below.

publ i ¢ voi d RetrieveCustomerByName(){

System.Console.WriteLine("Retrieving Customer by Cu stomerName...");
I/ Please uncomment the follow line and fill in aeter(s)
System.Console.WriteLine(shoppingcart.CustomerFacto ry.LoadByName("James Smith");
}
publ i ¢ voi d RetriveCustomerByPhone() {
System.Console.WriteLine( "Retrieving Customer by ContactPhone..." );
I/ Please uncomment the follow line and fill in aeter(s)
System.Console.WriteLine(shoppingcart.CustomerFacto ry.LoadByPhone("62652610");
}

Retrieving Record by Criteria Class

If you have selected the Generate Criteria optiefoite the generation of persistent code, the @Gitdass will be
generatedaacordingly.

For the example, the Criteria class, named as @Gwstoritera is generated for the object model oft@usr. A method named
as RetrieveByCriteria() is generated in the sarofalss. By following the commented guideline of thethod, uncomment the
code and modify as follows.

pbul i ¢ voi d RetrieveByCriteria() {
System.Console.WriteLine( "Retrieving Customer by CustomerCriteria" );
shoppingcart.CustomerCriteria customerCriteria = new shoppingcart.CustomerCriteria();
//Please uncomment the follow line and fill in paeter(s)
customerCriteria.CustomerlID.Eq(3);
System.Console.WriteLine(customerCriteria.UniqueCus tomer().CustomerName);
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In order to run these two methods, uncomment tersients (blue colored in the diagram below) inMlaén(string[] args)
method.

public static voidMain( string []args){
RetrieveShoppingCartData retrieveShoppingCartData = new RetrieveShoppingCartData();

try{
retrieveShoppingCartData.RetrieveAndUpdateTestData( );

retrieveShoppingCartData.RetrieveCustomerByName();
retrieveShoppingCartData.RetrieveCustomerByPhone();

retrieveAndUpdateShoppingCartData.RetrieveByCriteri a();
b
finally{
shoppingcart.ShoppingCartPersistentManager.Instance ().DisposePersistManger();

}
}

Having executed the RetrieveAndUpdateShoppingCaatblass, the contact phone and email of the ciestisrupdated, and
the retrieved customer records are shown in theesysutput. (Assuming several customer recordénassted to the
database.)

Deleting Record

A customer record can be deleted from the datatmassecuting the DeleteShoppingCartData class. fiade following
lines of code in the DeleteTestData() method tetdethe specified record from the database.

private voi d DeletetestData() {
PersistentTransaction t =
shoppingcartPersistentManager.Instance().GetSession .BeginTransaction();

try{
shoppingcart.Customer shoppingcartCustomer =
shoppingcart.CustomerFactory.LoadCustomerByQuery("C ustomer.CustomerName="Harry

shoppingcartCustomer.Delete();
t.Commit();

cat ch (Exception e) {
t.RollBack();
shoppingcart.ShoppingCartPersistentManager.Instance ().GetSession().Close();
Console.WriteLine(e);

}

After running the DeleteShoppingCartData sample cilstomer record whose customer name is equatatoy Hong" will
be deleted.

Retrieving a Number of Records

The list method of the generated persistence slggsorts retrieving a number of records from thallase, By modifying the
following lines of code to the ListTestData() mathaf the ListShoppingCartData class, the custonferse name starts with
"Chan" will be retrieved and the name will be diggd in the system output.

publ i c voi d LsitTestData(){
System.Console.WriteLine("Listing Customer...");
shoppingcart.Customer[] shoppingcartCustomers =

shopping.CustomerFactory.ListCustomerByQuery("Custo mer.CustomerName like '‘Chan%",
"Customer.CustomerName");
i nt length = Math.Min(shoppingcartCustomers.Length, RO W_COUNT);
for (int i=0; i<length; i++){
System.Console.WroteLine(shoppingcartCustomersJi].C ustomerName);
}
System.Console.WriteLine(length + " record(s) retrieved." );
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Retrieving a Number of Records by ORM Qualifier

If the object model is defined with ORM Quialifiey(she list method(s) for retrieving records by ORMalifiers will be
generated in the sample code as well.

From the example, the object model of Customeefsdd with two ORM Qualifiers, named as Name ahdrie, qualified
with the attribute, CustomerName and ContactPhesgeactively, two methods namedLisgCustomerByName()  and
ListCustomerByPhone() are generated in the sample class. Modify therh@thods as shown below.

publ i ¢ voi d LsitCustomerByName(){
System.Console.WriteLine( "Listing Customer by CustomerName..." );

//Please uncomment the follow lines and fill ingraeters
shoppingcart.Customer[] customers = shoppingcart.Cu stomerFactory.ListByName("Wong%");
i nt length = customers == nul I ? 0: Math.Min(customers.length, ROW_COUNT);
for (int i=0; i<length; i++){
System.Console.WriteLine(customer[i]. CustomerName)

System.Console.WriteLine(length + " record(s) retrieved." );
}
publ i ¢ voi d ListCustomerByPhone(){
System.Console.WriteLine( "Listing Customer by ContactPhone..." );
Il Please uncomment the follow lines and fill imgraeters
shoppingcart.Customer[] customers = shoppingcart.Cu stomerFactory.ListByPhone("26%");
i nt length = customer == nul I ? 0 : Math.Min(customers.length, ROW_COUNT);
for (int i=0; i<length; i++){
System.Console.WriteLine(customers][i]. CustomerName)
}
System.Console.WriteLine(length + " record{s} retrieved." );
}

Retrieving a Number of Records by Criteria

As the criteria class is generated for the Custarb@grct model, a method named as ListByCriterm@Qenerated in the sample
class. Modify the following lines of code.

publ i ¢ voi d LsitByCriteria(){
System.Console.WriteLine("Listing Customer by Crite ria...");
shoppingcart.CustomerCriteria customerCriteria = ne w shoppingcart.CustomerCriteria();
/I Please uncomment the follow line and fill in aaeter(s)

/I customerCriteria.CustomerID.Eq();
customerCriteria.CustomerName.Like("Cheung%");
customerCriteria.SetMaxResults(ROW_COUNT);
shoppingcart.Customer[] customers = customerCriteri a.ListCustomer();
i nt length = customer == nul I ? 0 : Math.Min(customers.Length, ROW_COUNT);
for (int i=0; i<length; i++){

System.Console.WriteLine(customers][i]. CustomerName) ;
}

System.Console.WriteLine(length + " Customer record(s) retrieved." );

}

In order to run these three methods, uncommenrdttiiements (blue colored in the diagram belowhé&Main(string]]
args) method.

public static voi d Main(string[] args){
ListShoppingCartData listShoppingCartData = new ListShoppingCartData();
try{
listShoppingCartData.ListTestData();

listShoppingCartData.ListCustomerByName();
listShoppingCartData.ListCustomerByPhone();
listShoppingCartData.ListByCriteria();

}
finally{

shoppingcart.ShoppingCartPersistenetManager.Instanc e().DisposePersitentManager();
}

}

Having executed the ListShoppingCartData classithehed records are retrieved and displayed Wélctistomer name
according to the condition defined in thistTestData() , ListCustomerByName() , ListCustomerByPhone() and
ListByCriteria() methods.
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Dropping Database Table

In some cases, you may want to drop the databblstand create the database tables again. Byngitime
DropShoppingCartDatabaseSchema class first, atlatebase tables will be dropped accordingly.

namespace ormsamples {
publ i ¢ cl ass DropShoppingCartDatabasesSchema {

[STAThread]
public static voidMain( string[]args) {
System.Console.WriteLine( "Are you sure to drop table(s)?(Y/N)" );
i f (System.Console.ReadLine().Trim().Topper.Equals( "Y" ) {
ORMDatabaselnitiator.DropSchema(shoppingcart.Shoppi ngCartPersistentmanager
.Instance());
}
}
}
}

Applying .NET Persistence Class to different .NET Language

As the generated .NET persistence class which gesunethods to manipulate the database, you cattlgimmplement these
methods to manipulate the database. Since theajedeNET persistence class is applicable to &IT.lMnguage, such as C#,
C++ and VB.NET, the C# source is generated for detnating the usage of .NET persistence class.

You can apply the generated .NET persistence thedifferent .NET language by one of the two ways:
e By compiling C# source to DLL

SDE-VS can compile the C# source to DLL files whietm be referenced by other projects of other .Ni&guage.
To compile the C# source to DLL files, simply chebk option of Compile to DLL on the Database CGameration
dialog box before generating the persistence déolemore information, refer to the description ainiguring Code
Generation Setting for Cith the Implementatiochapter.

[+] Comgile to DLL

{NET Framework Directary | VW INDIOW S MIcroseft NE T\ Frameworkd | i

Figure 22.84 - Define the directory of .NET framework

» By referencing C# project

Having generated the .NET persistence class, yol(iist create the C# project with the generatagdesm and then
create another project with other .NET languagé wéferencing the created C# project.
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