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Chapter 19 - 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 (SDE EE), you can generate .NET persist@uacke to
manipulate the persistent data of the relationtdluise easily.

In the working environment, you are allowed to ¢guafe the database connection for your developmpesjéct. As the
database was configured before the generationrefgpent code, not only the ORM persistable .NEBEss are generated, but
also a set of ORM files which configures the enwiment for connecting the generated persistenceedaand the database.
And hence, you are allowed to access the datalasztlyg 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 environment:

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 fonimaating the corresponding attribute, but alsetof 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 caiegerModel API and Persistent API. The Model A&fers to the
manipulation of attributes of models and assoaistioetween models while the Persistent API retetké persistent code
used to manipulate the persistent data with relatidatabase.

ﬂ C# is used to show the manipulation on persistats 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 propeuiethe object model in
terms of attributes and associations.
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Manipulating Attributes

In order to specify and retrieve the value to ttigbates 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 _ CuscomerID;
private string _ CustomerName;
private double _ Addresa;
- private string _ ContactPhone?
el e private string _ Email;
Custorner private int CustomerID {
-Custom edD : int . set {
-Custom eam e : String I apping thiz._ CustomerID = walue;}
-Address : String get
-ContactPhone : String return _ CustomerID: }
-Email : String i
public string CustomerName {

get |

thiz._ CustomerName = walue:!}
get |

return _ CuscomerName; }

i
public string Address |

Figure 19.1 - Mapping attributes

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

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 Customeeabj

St ri ng name = customer.CustomerName;
St ri ng address = customer.Address;

St ri ng phone = customer.ContactPhone;
St ri ng 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 tagsiwn 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 ofsaciation which updates
the other end of association automatically in dilectional association regardless of multiplicBxamples are given to show
how the generated persistent code manipulatesnis¢asone, one-to-many and many-to-many associtioih smart
association handling.
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One-to-One Association
In order to manipulate the directional associatiomplement the program by setting the propertiestEf name of the object.
Example:

public class Software!
private int in:

private string _ SWName;

priwate string _ Producer:

=<ORM Persistables> private string _ O3Platforn:
Software private License _ contains;
HD it | e
-S\WHam e : String public License Contains{
-Producer: String et {
-OSPlatform : Sting | | s i
get {
1 belongsTo | eeeaan }
Mappi.ni '
public class License{
i cortains pr:!.vat.e str:!.ng _SgrialNo;
private string _ Licensee;
<=0ORM Persistable== private string _ PurchasedDate;
License private Software _ belongsTo:
-SerialNo : String | | reeess

public Software BelongsTo{

-Licensze @ String t [
38

-PurchasadDate : String

Figure 19.2 - Mapping One-to-one association

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, Licktresmnwhile, the object model
of License maps to another .NET class with anlaite of role, *__belongsTo" typed as Softwarep#cdfies 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@ore 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.

Software softwsre = Software,CreateSoftware(];: =
softwace.Ib = 2; ; L+~ Table: License
software.SWHane = “VP-UNL": —" - -
software,Producer = "Visual-Paradigm /g Serialllo Lictraee | ParbeastdDate | SoftwarelD
Internacional Limited”; 7 = 5 =
E " 5 |2
softuare.05Placfora = “Windows”; Adding — J svabiataiihy | The Lo\ LA 0T, L 2
License license = license.Createlicense(): . .
license.SerialNo = "": asseriation v
license.Llicensee = "“Tina Lam"; v 2
license.PurchasedDate = "20 Apr 2005": "'__ Table: Software
CustomerlD | SWhame | Producsr O5Flatform.
license.BelongsTo = software;
Al 2 VP-UML | Visual Paredigm Windows
\ Intemnstional Limited

\ Can be replaced By

\— [ software.Contains = license; |

Figure 19.3 - Code for adding one-to-one association

It is a bi-directional association with smart asaton handling. The association link can be credig

j setting either the role of Software, or the rolé.iwense, i.e. setting one of the roles builds Ugp-directional
association automatically. It is not required tba®e role after the other. Hence, both licenseBgTo =
software and software.Contains = license resuiuifding up the bi-directional association.

One-to-Many Association

In a bi-directional one-to-many association, a<lkas multiplicity of one while the other has malfiyhe class has
multiplicity of many, the corresponding collectiolass will be automatically generated for manigotathe objects. When
transforming the association to persistent coderale 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.

<<ORM Persggahle>> | rgleB roles, | =<0ORM Persigables=
ClassA ClassB

1 1.%

Figure 19.4 - One-to-many association

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

e Set the properties of role with an instance ofabsociated 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 theteetmethod 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, impdethe program with the following steps:

1. Create a new instance of the class which associdtiesnore 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 aisged class to the collection belonging to theslas

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

Return Type M ethod Name Description
void Add(Class value) Add a new object to thdemtion of the associated class.
Table 19.1
Remark:

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

Example:

public class Customer |
private int _ CustomerID;
private string CustonerName ;

=<ORM Persigtabless private str%ng :Address:
private string _ ContactPhone;
Customer private string :Email;
-CustomerD :int | | ...,
-Custom erfam e : String public readonly shoppingoart. PurchaseOrderSetCollection Places:
-Address: Sting | | aeeees
-ContactPhone : String i
-Email : String
public class PurchaseOrderSetCollection @ Orm.Ttil. ORMSet |
1 PlacgcBy | eeeess
public woid Add(Purchasel0rder walue) [...... i
Tl appity public woid Remove (PurchaseOrder wvalue] {...... }
ﬂ public bool Contains(Purchaselrder value) {...... }
public Purchaselrder[] Todrray(){...... 1
[ Places 1
==0ORM Persistables=
PurchaseOrder public class PurchaseOrder {
-PO_NO:imt | e
-Date : String private int _ PFO_NO;
-Total&mt : double private string _ Date;
private double _ Totallmt:
private shoppingcart.Customer _ PlacedBy:

Figure 19.5 - Mapping One-to-many association
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From the above example, an ORM-Persistable objedetof PurchaseOrder maps to an ORM-Persistaliid dass 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 actidn class, PurchaseOrderSetCollection which pudates instances of
PurhcaseOrder.

To add a PurchaseOrder object to the collectiddus€haseOrder, the following lines of code sho@dnbplemented.
Customer customer = Customer.CreateCustomer();

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

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

j The alternative way to create the associationirggus
po.PlacedBy = customer;

Customer customer = Customer.CreaceCustomer{]:
customer.fustomerID = Li b j ;== Table: PurchaseOrder
cuatome . fustomerName = "Joe Cool": : n =
custemer, Address = "Room 1212, Happy Buflding”: g ;;g PONO |Dste |Totslhst | CustomeiD
customer. ContactPhone = “23453256"; -
customer.Ewail = "joefcosl.com” ; Adding

CUSTOMeT. 2aTe ()

1
i S

Furchazedrder po = sezocation
chaselrder.CreatePurchaselrder(): 4 =
=~ Tahie: Customer

customer, Places, Add[po); CustometiD | CustomwiName | Address ContectPhore | Email

A il 3 Joe Ceal V22, Happy | 23453256 jotilieoc] com
)\ Can be repiaced By Buildis,

[ poipleceany = cusceness |

Figurel9.6 - 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 associgtbsmore than one instance of associated class.
2. Get the collection from the class, and convertibitection 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 ammay which stores the objects of the associai@sscl
Table 19.2

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 objiots 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 aresveii 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 batvwee ORM-Persistable classes, the correspondirgigpent 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 associatiait, e objects to the corresponding collectiorhefdssociated class. For
information on adding objects to the collectiorferdo the description in the One-to-Many Assocatection.
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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.

Example:
public class StudentietCollection : Orm.Util.ORMSet {
public woid Add(%tudent walue) {...... 1
<<0RM Persistable=> }
Student
-StudentlD © int public class Student {
-Mame: Sting || eeeean
private int _ StudentID:
contans | L.....
public readonly CourseSetCollection enrols;
Mﬁppini }
public class Course {
enrals | * private int _ CourseCode;
A2 HEEE = public readonly StudentCollection contains;
Cowse | |
-CourseCode : int i
-Mame : Sting
[IMILESS i public class CourseSecCollection : Orm.Util.ORMSet {
public woid &add{%tudent walue) {...... 1
}

Figure 19.7 - 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 irtsevith a new record. After specifying the assooiatby
course.Contains.Add(student) the correspondingamirkeys of student record and course record nédcathe
Student_Course Link Entity to form a row of record.

- Table; Student_Course

StudentStudent(D | ComseCourseCods

Student student = Student. CrcateFtudent() ; l — e o ope O3S o I
student. StudentID = 00213457

student . Naxe {"Wenda Wong™) ;

Table: Student
StudentID | Nare

Course course = Courze,CreateCourze(): Adding S—
course, CourseCode= 5138:
course. Name = "Object Oriented Technology™:

aggociation

i
1

course, Tuter = "Eelvin Woo": ] 0021345 | Wenda Wong i
courae, Contains, Add(s tudent) ; |
= Table: Cousse i

CoumeCiods | Hame Tutor i

5138 | Cloject Orented Technobogy | Keban Woo | |

]

Figure 19.8 - 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 withaobBection. There are four
types of collection supported, including set, Heg,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.
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Table shows the method summary of the collectiarsctyped as Set.

NET

Return Type Method Name Description
void Add(Class value) Add the specified persistdgject to this set if it is not already present.
void Clear() Remove all of the persistent objéaim this set.
bool Contains(Class value) Return true if thiscemtains the specified persistent object.
Iterator Getlterator() Return an iterator over ffersistent objects in this set.
bool ISEmpty() Return true if this set contaimspersistent object.
void Remove(Class value) Remove the specifiedigtent object from this set if it is present.
int Size() Return the number of persistent olsjatthis set.
Class][] ToArray() Return an array containingadlthe persistent objects in this set.

Table 19.3

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 collectiasstyped as Bag.

Return Type M ethod Name Description
void Add(Class value) Add the specified persistdgject to this bag.
void Clear() Remove all of the persistent objéam this bag.
bool Contains(Class value) Return true if thig bantains the specified persistent object.
Iterator Getlterator() Return an iterator over ffersistent objects in this bag.
bool ISEmpty() Return true if this bag contaimspersistent object.
void Remove(Class value) Remove the specifiedigtent object from this bag.
int Size() Return the number of persistent olgj@tthis bag.
Class][] ToArray() Return an array containingadlthe persistent objects in this bag.
Table 19.4
Remark:

1. Classshould be replaced by the persistence class.

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

R.I.e%ren Method Name Description
void Add(Class value) Append the specified pégsisobject 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 objéaim this list.
bool Contains(Class value) Return true if thés diontains the specified persistent object.
Object Get(int index) Return the persistent ob@dhe specified position in this list.
Iterator Getlterator() Return an iterator over gersistent objects in this list in proper seqeenc
bool ISEmpty() Return true if this list containg persistent object.
void Remove(Class value) Remove the first occunedn this list of the specified persistent ohject

19-8



SDE User's Guide (Part 2, for ORM) Chapter 19 — Manipulating Persistent Data with .NET

Class Remove(int index) Remove the persistergablgt the 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 olsj@tthis list.
Class][] ToArray() Return an array containingadlthe persistent objects in this list in propegusnce.
Table 19.5
Remark:

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 collectiassctyped as Map.

Return Type M ethod Name Description
void Add(Object key, Class value) Add the spedfpersistent object with the specified key to thap.
void Clear() Remove all mappings from this map.
bool Contains(Object key) Return true if this ntamtains a mapping for the specified key.
Class Get(Object key) Return the persistent ¢lfewhich this map maps the specified key.
Iterator Getlterator() Return an iterator over fiersistent objects in this map.
Iterator GetKeylterator() Return an iterator othex persistent objects in this map.
bool ISEmpty() Return true if this map contaiskey-value mappings.
void Remove(Object key) Remove the mapping fa ky from this map if it is present.
int Size() Return the number of key-value mapgpiimgthis map.
Class][] ToArray() Return an array containingdadlthe persistent objects in this map.
Table 19.6
Remark:

1. Classshould be replaced by the persistence class.

Standard Association Handling

With standard association handling, when updatimgend of the association, the generated persistelet will not update the
other end of a bi-directional association autonadiic Hence, you have to define the two ends othikéirectional association
manually to maintain consistency. Examples arergteeshow how to manipulate the one-to-one, onexmy and many-to-
many associations with standard association hagpdlin
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In order to manipulate the directional associatiomplement the program by setting the propertiesotEef name of the object in

the association.
Example:

<=0RM Persistables>

HD :int

-S\Wham e : String
-Producer: String
-OSPat form : String

1 belongsTo
Mappi.ni
1 contains
<=0RM Persistable==
License
-SerialNo : String

Licensse : String
-PurchasedDate ; String

public class Software!
private int _ ID;
priwvate string SWName 7
priwate string :Prnducer:
private string _ 05Flatform;
private License _ contains;

public License Contains!{
et

public class License{
private string _ Seriallo;
private string __ Licensee:
private
private Software _ belongsTo:
public Software BelongsTo{
set |

string _ Purchasedlate;

Figure 19.9 - Mapping One-to-one Association

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, Licktresmnwhile, the object model
of License maps to another .NET class with anlaite of role, *__belongsTo" typed as Softwarep#cdfies the association
that Software contains a particular License anitarise 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.

Software software = Software,CresteSoftware(): 7
softwace.ID = 2;
softwace.SVName = “VP-UML™:
2oftvare.Producer = “"Visual-Paradigm
International Limited";
software.05FPlatforn = "Windows”;

Table: License
Senalio

Licersze | PurbcasedDate | SoftwarelD

evaluateley | Tisa Lam

- .;Lf_'«%

Adding EUAprTAIJD? J2

ke
License license = license.Createlivense(): |
license.Serialfo = "";

license Licensee = "Tina Lan":

association

"o Tabte: Software

license.PurchasedDate = "20 Apr 2005";

[ SWH: Platft
license BelongsTo = software; { saigeedD s Bt Gttt
software.Containg = license; & 2 VP-UML | Vesual Paradigm Windows

Intermstional Linited

Figure 19.10 - Code for adding one-to-one association

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

4

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 namemiélp to an attribute with data type of a collectitass. For more detailed
information on the .NET collection class, refethe description in Using Collectigection.

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

=<0RM Persistable=:=
Clas=sA

=<0RM Persigables:=
ClassB

roleB roled

1 1.%

Figure 19.11 - One-to-many Association
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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 theteetmethod 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 assodidgtiesnore 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 collectiasscto be used for adding a new object to it

Return Type M ethod Name Description
void Add(Class value) Add a new object to thdemion of the associated class.
Table 19.7
Remark:

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

Example:
public class Customer
private int _ CustomerID:
private string _ CustomerName:
Z=ORM Persgables private st,x:J..ng __ Address;
Custo private string _ ContactPhone;
Lo private string _ Email:
-CustomedD it [ | ...,
-C ustom eam & : String public readonly shoppingcart. PurchaselrderfetCollection Places:
-Address: Sting [ | e
-C ontactPhone : String }
-Email : String
public class PurchaselOrderSetCollection : Orm.Util. ORMSet !
1 |PlacedBy | eeeees
public woid Addi{Purchaselrder walue] {...... 1
Mappin, public woid Remove (PurchaseOrder walue) [...... 1
ﬂ public bool Contains(Purchasedrder walue) {...... '
public Purchaselrder[] Tokrrayi){...... 1
0.* Places 1
«=CRM Persigtable=>
PurchaseOrder public class PurchaseOrder {
B CHL I
-Date : String private int _ PO_NO:
-TotalAmt : double private string _ Date:
private double _ Totaldmt;
private shoppingcart.Customer _ PlacedBy:
public shoppingcart.Customer PlaceBy |
set {.oaan }
get {....an }
i

Figure 19.12 - Mapping One-to-many Association using Collection

From the above example, an ORM-Persistable objedehof PurchaseOrder maps to an ORM-Persistalidd 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, ISet which is the specified tgbeollection manipulating
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);

po.PlacedBy = customer;

After executing these lines of code, an objectiideal 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 theghase order record.

Customer customer = Customer,CreaceCuscomer(); 3
customet, CustomerIh = 1z | ] 3
custome . CustonctHame = "Joe Cool"; C ,;{
customer. Address = "Room 1213, Happy Building™: b =
rustomer, ContactPhone = "23453256"; —d
rustomer.Eosil = “joeficool.com”;
rustomer. save(};

= Table: PuschaseDrder
PO_NOD Diate TotalAmt CustomeriD

assucation
Putchaselrdet po = 1 -
FurchaseOrdsr.CreatePurchaseOrder(); == Table: Clastomer

custemer. Places. Addipo): CostomerdD | Customerbame | Address ContaciPhone | Email

po.Placedby = customer; k 1

Jow Coal 1212 Hapory | 3453256 Joedleonl com
Buidin,

Figure 19.13 - Code for one-to-many association using Collection

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 associgtbsmore than one instance of associated class.
2. Get the collection from the class, and converfcibliection into an object array.

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 objiots 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 aresveii 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 betvwee ORM-Persistable classes with standard assmtiaandling, the
role names will map to one type of collection defirin the object model. In order to specify the yamymany 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 generatibgk 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.

Example:

public class Student |

=<0RM Persigtable=> [ | [ 17C .
rivate int __ 3tudentID;
Studert PELVAL —
-StudentlD : int private Iesi.Collections.I%et _ enrols = new
-Mame : String Iezi.Collections. HashedSet ()
contains public Iesi.Collections.ISet Enrals {
Mappini y T
public class Course {
enrols ] private int _ CourseCode;
«ORMCPEIISQEME” private Iesi.Collections.Ifet _ contains = new
owrse Jesi.Collection.Hashed3et|);
-CourseCode:int | | ......
-Mame : String public Iesi.Collection.ISet Contains {
FTutor: String [ | eeeean }

Figure 19.14 - Mapping Many-to-many association using Collection

19-12



SDE User's Guide (Part 2, for ORM) Chapter 19 — Manipulating Persistent Data with .NET

With standard association handling, two classedudting 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 irtsevrith a new record. After specifying the assooiatby
course.Contains.Add(student) and student.Entroti@alirse), the corresponding primary keys of studssord and course
record migrate to the Student_Course Link Entitfoton a row of record.

JESTEELEE Table: Student Courss
StudontStudent Dy | CourseCourseCode

Student student = Student, CreateStudenti) ;
student.StudentIl = 00213452

: "; i S 00NHS ETE e [
student Hane ("Wenda Vang") ; = %

Ty Table Student

|

|
Course course = Courze.CreateCourse(): Adding 1
| [SrodentiD | Name
L

course, CourseCode= 5138
course, Hame = “Object Oriented Technology™;
courze. Tutor = "Helvin Uoo": Ag90CIAlONn

| 0021345 | Wenda Wong

course, Contains, Add(student); \
student .Enrols. Add{coucse) ; NS Tabde: Conise

|
|
|
|
|
|
|
CougseiZode | Hame Tutor 1
1

3z | Coject Orriented Teckhnology | Keban Woo
__________________ '

Figure 19.15 - Code for adding Many-to-many association using Collection

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 beforegaereration of code, refer
to the description of Specifying Collection Tyjmethe Object Modethapter.

The following table shows the mapping between thikection type defined in the association specifaraand 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 19.8

Persistent API

Persistent API refers to the persistent code useaanipulate 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
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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 fstirsyj data. The following class diagram shows tgethdency relationship
between the client program and the generated pamsis class.

PersistentD bject
+CreateP ersistentObje ()
+L oadP ersist entObjectByORMID ()
+L oadP ersist entObjectByQ ueryl)
+ListPersigtentObjedByQuery()
+Save()
+Delete()
+R efreshi)

™

!
l
I
I
| creates/retrieves / persists
I
I
I
l
I
.

Client

Figure 19.16 - Class diagramwith static methods

In the above class diagram, the PersistentObgéets to the ORM-Persistable class defined in lgsadiagram. For example,
the ORM-Persistable class, Customer persists WilCustomer data in the Customer table.

In the above class diagram, the PersistentObjéatsréo the ORM-Persistable class defined in thesl
diagram. For example, the ORM-Persistable classtder persists with the Customer data in the @uesto

Customer
|- CustomerlD :int
-__Customerhlame | System Stiing
- Address: System Stiing
-_CortsctPhane : Syssm Sting
-__Email : System Sting
+TeSuing(): System Sting
—— est_CusomenD{uaiua i) * Syslam Vol
<<ORM P bl o
b sl aet_CustomerlDg): int
" +get_ORMIDE): int
'c“’-‘“'“";“ n Generates +3et_Customeriame(value : System String) - System Vold
Custom el e . Siring +get_Customerbiamel): System Sting
j"”“" EMng |+sel_Adkire ssivakue - System String) : Sydem Void
,quc::F.m.svm +get_Address() . Sydem Sting
Emal: Sting |+5et_ContadPhona{valus : Sygem String]: System Mokl

[*get_CoractPhene() | System String

+amt_Emal(valre - System String) | Systam Veid

gt Email) - Syslem String

(+L cadC ugtomerByORMID(Custtom edD . int): Customer

|+L caciC ByCORMID] cQm P , Custemend B : int) ; Customer

+Lid CudomeByQuerycondiion | Sydem String, orderBy | Sydem Siring): customer Cusiom &f]

[+t O 18 yOuery Gm , eendition : System String, arderBy . System String): customer Customar|
[+ adC ug amerByGuery(concition ; System Sing, cedeiBy | Sysiem Sing) : Cugiomer

+LpacC ust omerByCuery(zeesion | Orm Parsid entSession, condtion - System Sting, orderBy: System String) ; Customer

+CreateCusiomen() : Gusiom er
+Ssvel) . System Boolean
*Delete() : Systom Bockean
(+Refresh{): System Boolean

Figure 19.17 - Mapping ORM Persistable Class

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®e 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.
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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 afléss.
bool Save() Insert the object as a row to thalzkge table.
Table 19.9
Remark:

1. Object is the newly created instance of the class.
2. Classshould be replaced by the name of the generatsibmnce class.

Example:
public class Customer |
private int _ CustomerID:
private string _ CustomerName;
private double _ Address:
private string _ ContactPhone;
<=0RM Persistables= private string _ Email:
Customer priwvate int CustomerID {
- et {
-Cust D :int .
ustom e ! e Il appin; this._ CustonerID = walue;}
-Custom eam e : String get | —
-Address : Sting i return _ CustomerID; }
-ContactPhone : String 1 -
-Email : Sting | | ...
public static Customer CreateCustomer [
YETUrn hew Customer();
i
public bool Sawve() |
...... }
+

Figure 19.18 - Mapping creator methods

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.

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

Customer customer = Customer.CreateCustomer();
customer.CustomerlD = 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 ottass is using the new operator:
Class c = new Class();

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

., Tahle: Customer
/

} .
Customer customer = Customer.CreateCustomer (): E ’i’ Customer | CustomersName Address
customer. Customerlld = 3; R /,9 B
customer. Customerlame = "Peter Chan™: 3 ‘] 1 Joe Cool
customer . Addresa = "6C, Pert Court”: - -
customer.Enail = "peter.chanfgwail .com”: 2 Bater Ban
customer. Save() : 4 <'_']I 3 | Peter Chan B I
"""""""""""" L INSERT INTO CUSTOMER.

O/R Mapping Layer

Figure 19.19 - Code for create a records
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Loading a Persistent Object

As the database table is represented by a persgstiass, a record of the table can thus be repeséy 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 findifgtrecord. To retrieve a
record, implement the program with the followingst:

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

Table shows the method summary of the persisteass ¢

Return

Method Name Description
Type

Retrieve a record matching with the specified valfie

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 defioeadition
Class LoadClassByQuery(string condition, stringeoBy) [while the matched records are ordered by a spdcifie
attribute.

LoadClassByQuery(PersistentSession session, st Retrieve the first record matching the user defioeadition

Class o . Bl specified session while the matched recorderdered
condition, string orderBy) e ;
by a specified attribute.
Table 19.10
Remark:

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

Example:

public class Customer |

<<ORM Persigtable>> [ [ eesees )
C public static Customer

LoadCus tomerByOFMID (int CustomerID) |

-Custom erlD : int Mapping | ...... 1

-Custom eflame : String public static Customer

-Address : String LoadCus tomerByORMID (Persistentiession session,
-ContactPhong : String int CustomerID){

-Email : Sting | | e h
public static Customer
LoadCustomerByQuery(string condition,string orderBy) {

public static Customer
LoadCustomerByQuery(Persistentiession sesszion,
atring condition, string orderBy) {

Figure 19.20 - Mapping load methods

From the above example, an ORM-Persistable objedei Customer maps to an ORM-Persistable .NETs daserated with
methods for retrieving a matched 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 = Customer.LoadCustomerByORMID(2)
L oading an object by specifying a user defined condition:

Customer customer = Customer.LoadCustomerByQuery( "Customer.CustomerName="Peter" ,
"Customer.CustomerName" );
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After executing the code, a matched row is retideaed loaded to a Customer object.

SELECT * FROM CUSTOMER
CUSTOMED CuSTomer —

= Customer.LoadCustomerByORMID{2) === ==M|[|F===== » ’ Y
: -
= /g Tabie: Customer
Custemer .- 3
CustowmID = — CustomerlD | CustomerName
-CustorerHare = "Peter Pan®
1 Joe Cool
L | ||| LT T e T 2 Peter Pan
3 Peter Chan

O/R Mapping Layer

Figure 19.21 - Code for load a record

Updating a Persistent Object

As a record can be retrieved from the table andddado an object of the persistence class, thedesallowed 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 retrieving a record from daaba

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

Table 19.11
Example:

public class Customer |

<<0RM Persigtable== | | =reees
Customer pr?vata 1nt._CustomerID;
- private string CustomerName;
VLD (i Mapping private double " hddress:
[-Custom erflam e : String private string _ ComtactPhone:
FAddress: String private string _ Email:
-ContactPhone : String private int CustomerID {
FEmail : String set {
this. CustomerID = value;}
get {

return _ CustomerID; }
}
public string CustonerName {
set §
this._CustomerName = wvalue;}
get {
return _ CustomerName; }

Figure 19.22 - Mapping for update record

From the above example, an ORM-Persistable objedeimCustomer 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

—3

i .___- "jf Table: Customer

customer, CustmerHame = "Peter Pang" ;
customer . Save() ;

CustomerlD | CustomerName

1 Joe Cool

Q_I 2 | Peter Pang | I
" Pawcrn | |

O/R Mapping Layer

Figure 19.23 - Code for update record
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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

Return Type Method Name Description
bool Delete() Delete the current instance.
Table 19.12
Example:
==0RM Persigtables= public class Customer {
C private int _ CustomerID;
_Custom erD : int ) private string _ CustomerName:
Mapping

-CustomerMame: String | __________ @ | rrrre
-Address : Stiing
-ContactPhone: String | | ottt }

-Email : String }

Figure 19.24 - Mapping delete methods

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

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

DELETE FROM CUSTOMER
Customer customer ool
= Customer.LoadCustomerByORMID (2) T
customer. Delete(} ; i j

(
>

e

:~ E _,/fj "+ Table: Customer

Bicmaseas oo o » W

CustomerlD | CustomerName

1 Jog Cool

.._.._x: FPetert

3 Peter Chan

O/R Mapping Layer

Figure 19.25 - Code for delete a record

Querying

For most of the database application, the datalkas@iched with information. Information may beuested from the
database so as to performing an application funcfioch as retrieving the unit price of productscfalculating 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 datalfesedtched records will be retrieved and loadeshasbject array.

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 record.
2. Load the retrieved records as an object array.
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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, striogierBy) condition and ordered by a specified attribute.

Retrieve the records matched with the user defined

ListClassByQuery(PersistentSession session, strir o o . o
Class][] condition, string orderBy) %on_dmon and specified session and ordered byeaifspd
attribute.
Table 19.13
Remark:

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

Example:

public class Customer {

«Oﬂg F:;&Sable» public static Customer[]
ustorner ListCustomerByQuery(string condition, string

CustomeiD - int I appin: orderbBy) !
-CustomeMlame: String | I | 000, .., 1

-Address : String public static Customer[]
-ContactPhone : String ListCustomerByJuery (Persistentiession session,
-Email : Stiing string condition, string orderBy) {

Figure 19.26 - Mapping list methods

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable .NET& ¢aserated with
methods for retrieving records.

To retrieve records from the Customer table, tiewiong 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 = o
Customer.ListCustomerByQuery( " SELECT F_R:QM--CL’.ISTDMER

Customer . CustomerName="Peter*", . ___pll|||------ > [
“Customer . CustomerHame* ) ; i

-
:\. "/'j "=~ Tahle: Customer

—— CustomerlD | CustomerName

i Joe Cool

2 Peter Pan
| —— |
N Peter Chan

O/R Mapping Layer
Figure 19.27 - Codefor retrieve a list of records

Using ORM Qualifier

ORM Qualifier is an additional feature which alloysu to specify the extra data retrieval rules gfsam 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 pstsice class will be generated with additional detigeval methods, load
and list methods.

Table shows the method summary generated by dgfthin ORM Qualifier.

Return

M ethod Name Description
Type

Retrieve the first record that matches the spetifedue 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 Quialifier and dfied session
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Retrieve the records matched that matches thefigubealue with thg
attribute defined in the ORM Quialifier.

ListByORMQuialifier (PersistentSession Retrieve the records that match the specified vaitiethe attribute

Class[] ListByORMQualifier (DataType attribute)

Classf] session, DataType attribute) defined in the ORM Qualifier and specified session.
Table 19.14
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 atgildich associated with the ORM Qualifier.
4. attributeis the specified value to be used for queryingt#ixe.

Example:

public class Customer {

<=0RM Persistables=
C M appitg with

public static Customer[] ListByName(PersistentSession

PEMCRLCR 2O session, string CustomerName) {

-Custom elam e : String defined ORM | ......

-Address : Sting . public static Customer LoadByName(string CustomerName) !
-ContactPhone : String Qualifier |~ ., 1

-Email : String public static Customer LoadByName(PersistentSession

sessioh, string CustomerName) {

Figure 19.28 - Mapping load and list method with 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 Qualifireone of the two way

* By Load method

Customer customer = Customer.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
Gustomer custgmer P i
= Customer loadByName{'Peter"): ~="=="B||}||r=="=" . d

| —
.
|l = ,__/j “*- Table: Customer

Customer

[CustonulD = 2 CustomerlD | CustomerName
[-Customertame = "Pater Pan”
| Joe Cool
bessmsess T e e R ek e i Peter Pan
K § Pater Chan

O/R Mapping Layer

Figure 19.29 - Retrieve a record by qualifier
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e By List method

Customer[] customer = Cudtomer.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 = AT
Customer.listByName( Peter"): SELECT FRQMCUSTDMER

P ]

,_ :’}"' Table: Customer

e CustomerlD | CustomerName

1 Joe Cool

[ 2 Peter Pan

------------------- 113 Peter Chan

O/R Mapping Layer

Figure 19.30 - Retrieve a list of records by qualifier

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 #pdhe 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 criteldass 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.

e Use the retrieval by criteria methods of the pégsise class.

Table shows the method summary generated to tlséspeice class

R_I(_eturn M ethod Name Description

ype

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.

Table 19.15
Remark:

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

Example:

public class Customer [

“OR&:S':MS» Goneratin public Customer ListCustomerByCriteriaf
_ 2 CustomerCriteria customerCriteria){
CustomerD:int | ool |, ]

-Customeame: String | s B public Customer[] ListCustomerByCriterial
-Address: String CustomerCriteria customerCriteria) {

| ContactPhone : String Class | eeeees )

Email:Sting | | e

r
| Dependency
I

public class CustomerCriteria : AbstractORMCriterial
private Int3ZExpression _CustomerID;
public Int32Expression CustomerID {

...... 3
private StringExpression CustomerName:
public StringExpression CustomerName {

Figure 19.31 - Mapping with Criteria Class
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To retrieve records from the Criteria Class in ohthe two ways:

e By Load method

CustomerCriteria customerCriteria = new customerCriteria.CustomerName.Like( "%Peter%" );
Customer customer = Customer.LoadCustomerByCriteria (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 = Customer.ListCustomerByCriter ia(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 Factory Class

Generating the persistence code with factory clastspnly 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, whicktaseiinserting a new
record to the database, and retrieving record¢s) 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 ofdec

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

Persistent0 bject
+Save() obtains / persists

+Delete() <—————————————I

+Refresh() !

I

N I

| |

creates / retrieves | X

| |

I I

i I

Persistent0 by ectF actony |

I

HCreateP ersistentO bje o) '
L oadP ersigt ertObjectByORMID uses Cliemt

+L oadP ersist ertObjectByQuery()
+ListPersisentObjedB yQuery)

Figure 19.32 - Class Diagram for Factory Class

In the above class diagram, the PersistentObjéatsreo the ORM-Persistable class defined in thesHiagram while the
PersistentObjectFactory refers to the generatddriaclass of the ORM-Persistable class. For exantpe CustomerFactory
class creates and retrieves Customer persistesttolshile the ORM-Persistable class, Customer gtsrgiith the Customer
data in the Customer table.

In the above class diagram, the PersistentObjéatsréo the ORM-Persistable class defined in thesl

j diagram while the PersistentObjectFactory refethiéogenerated factory class of the ORM-Persistzlbks.
For example, the CustomerFactory class createsetimeles Customer persistent object while the ORM-
Persistable class, Customer persists with the @westdata in the Customer table.
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Example:

[

- Customer|D ; int

-_ CustomerMame : System .String

- Address: System String

- ContactPhone ; System . String

.__Email: System.Sting

+ToSting(): System .Sting

-set_CustomerlDivalue @ int) : System Woidl
-get_CustomerlD() @ int

+get_ ORMID(): int

+=zet_CustomerMame(value : System String) | System \oic
+get_CustomerMame(): System String
+set_Address(value ; System String) : System Void
+get_Address()  System Sting
+set_ContactPhone(valug : System String): System Vaid
+get_ContactPhone() . Sysem String

+set_Email{value : System String): System \oid
+get_Email) : System String

+Savel) | System Boolean

+Delete() : System Boolean

+Refreshi): System Boolean

7S
|

==0RM Persisable=>
Customer
-Custom erD it
-Custom eam e ; String
-Address: String
-ContactP hone @ String
-Email : Sting

Generates

create [ retrieves

C actory
+L oadCustomerByORMID(Custom edD ; int) : Customer
+L oadCustomerByORMID (s2ssion : Om Persistert Session, Cugtomerd D : int) : Customer
+Ligt Custome B yQueryicondition | System String, orderBy : System String): customer. Custom er]
+List CustomerByQuery(session : Om PersistentSession, condition : System String, orderSy: System String): customer Custam..
+L oadCustomerByGuerylcondition | System . String, orderSy ; System Sting) : Customer
+L oadCustomerByQuerylsession : Orm PersigtentSession, condition : System String, orclerBy : System String): Customer
+CreateCustomer() : Custom er

Figure 19.33 - Class Diagram with Factory Class

From the above example, the CustomerFactory clggsosts the creation of Customer persistent objbetretrieval of
Customer records from the Customer table whilethstomer persistence class supports the updateéedeiibn 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 acaatabase.

Class Type Return Type M ethod Name Description
Factory Class Class CreateClass() Create amstanice of the class.
Persistence Class bool Save() Insert the obgeatrow to the database table.
Table 19.16

Remark:

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

Example:
public class|Customex||( public class [Customer Facto LY, {

SR, public static Customcz[] ListbyMaac (string
<<ORM Peragatiess private int _ CustomerID; CustomecHeme) |

private string Cusconeriane; sinbms )
_(wm“c;r::' Mupping privare double _ Address: Dependency | oeeeo
i st 500% privave steing _ ContactPhones efmmmmny public static Customer LosdCustomerByORIID (int

- private string _ ; | CustomerID) (
[-Address Strirg private ime CustomesID | P
. ertnctPlons - String SO e e || ket
Email - String thiz. _CustomerTh = walue:} public static Customer Createfustomss() |
get |

zeturn _CustomerID: )

]
pubiic bool Jave{) {

return nev Customer() ;

Figure 19.34 - Mapping with Factory Class
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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 instar@erow of the database table.

To insert a new Customer record to the table, Goustf 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 rddsrinserted to the database table.

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

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

. Tahle: Customer
#

Custamer customer = CustemerFactory.CreateCustomer{); Customer | Customerame Address
customer . CustomerID = 33

customer . CustomerName = “Peter Chan®;
customer.iddress = "6C, Pert Court”:

customer.Email = "pecer.chandgmail.com”; . Baler Ban

cugtomer.Saved ) ! ‘ { | 2 | Pater Chan | e I

Jog Cool

nl=[5

et e INSERT INTO CUSTOMER

0/R Mapping Layer

Figure 19.35 - Code for create records using factory class

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 followingst:

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.

Clezs || IR M ethod Name Description
Type Type
Factory Class LoadClassByORMID(DataType PrimaryKey) Retrl_eve a record matching with the specified value
Class of primary key.
Factory cl LoadClassByORMID(PersistentSession sessiorjRetrieve a record matching with the specified value
ass . : iy :
Class DataType PrimaryKey) of primary key and specified session.
. . . Retrieve the first record matching the user defingdd
Factory Class LoadClassByQuery(string condition, string condition while the matched records are ordered
Class orderBy) o .
specified attribute.
. . . Retrieve the first record matching the user defingdd
Factory Class LogdCIassByQuery(PerS|stentSe35|on SESSION: | - ondition and specified session while the matchgd
Class string condition, string orderBy) o .
records are ordered by a specified attribute.
Table 19.17
Remark:

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

Example:
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public clesa[fustomec] Customes Factory] (
privace int
Lo privace string ctiane;
< uestom oD : int Muppang privace double _ Address; Dependency | seeens +
-Custom ertlam e - Strng privace string _ ContaccPhone: sBeanaay public static Customer
Addiess: Sting private stzing _Email: . o LosdCus tomec By0PMID(Persis cents easion easion,
. ortactPhane | Siring privace int CwstomerIl { ant CustomecID)
Email Sting et (oo )
this._ CustomerlD = value:) public scacic Customer
get { LoadCus comerByfuery(atring condition,atring
recuen _ CustometID: ) ordexFy) |

<<ORM Porgdsties
ic Customex

cactByiPMID{int Customesib) |

public bool Save() | LoadCus comerBy(ue £y (Persis centIession session,
...... } string condition, String orderBy) |

Figure 19.36 - Mapping load methods in factory class

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.
L oading 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 retideared loaded to a Customer object.

Customer customer

SELECT * FROM CUSTOMER
= Cuatml‘rac2nry.l.oanlcustmrﬂymlb{2) : P -

- Table: Customer

TCustemer
-CustomerID = 2 CustomerD [ CustomerName
-Customsertiams = “Pater Pan®

1 1 Joe Coal
T L | R 2 Peter Pan
3 Pater Chan

O/R Mapping Layer

Figure 19.37 - Code for load a records

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 firsiee# the row to be updated, and then set a nevevalthe property, finally
update to the database. To update the record, ingpiethe 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 thistpers 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 valdathbase.
Table 19.18
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Example:

public class Customer [
<<0RM Persigtable== s .

. private int _ CustomerID;
private string _ CustomerName;

FEVEELIED) ; Mapping private double Address;
-Custom efMame : String private string _ ContactPhone;
-Address : String private string _ Email;
-ContactPhone : String private int CustomerID [
-Email : String set {
this._ CustomerID = walue;}
get |

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

public bool Sawve() {
...... B

Figure 19.38 - Mapping save method

From the above example, an ORM-Persistable objedemCustomer 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.
cugtomer . Custmeriame = "Peter Pang" : P
custemer.Save(y:  [ff=----- > B j

E = __j:% Table: Customer

CustomerlD | CustomerName

Joe Cool

1
I 2 | Peter Pang | I
R raccrn | |

O/R Mapping Layer

Figure 19.39 - Code for insert a record

Deleting a Persistent Object

As a record can be retrieved from the table andddao an object of the persistence class, thedexan 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 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 M ethod Name Description
Persistence Class bool Delete() Delete the ouimstance.
Table 19.19
Example:
=GR Persstabies> public class Customer |

private int _ CustomerID:

_Custom enD : int private string _ CustomerName;

-Custom erilam e : String Mapping |

-Address : Sting public bool Delete() {
-CortactPhone: String | | ottt }

-Email : Sting | | ittt

Figure 19.40 - Mapping delete methods

From the above example, an ORM-Persistable objedeinCustomer maps to an ORM-Persistable .NET& ¢aserated with
the methods for deleting the specified record ftbendatabase.

To delete a Customer record, the following linesade should be implemented.
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Customer customer = CustomerFactory.LoadCustomerByO RMID(2);
customer.Delete();

>

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

DELETE FROM CUSTOMER

Customer CusSTomer ..__..— - -—._\‘
= CustomerFactory.LoadCustomerByORMID(2) ; . \

customer.Delete() : . j

- Table: Customer

CustomerlD | CustomerName | ...

1 Joe Coal

-—i‘—x Feter-far

3 Peter Chan

O/R Mapping Layer

Figure 19.41 - Code for delete record

Querying

It is well known that the database is enriched witbrmation. In some cases, information may baee¢d from the database
to assist another function of the application, saghetrieving 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 cimmdit

Loading a Collection of Persistent Objects

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

In order to retrieve records from the table, youehto specify the condition for querying. To refiBsea 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 ¢tabs used for

Class Return

Type Type Method Name Description

Factory Retrieve the records matched with the user defined

Class[] | ListClassByQuery(string condition, strioglerBy)

Class condition and ordered by a specified attribute.
. . . . Retrieve the records matched with the user defihed
Factory Class][] LlstC.IqssByQ_uery(PerS|stentSeSS|on session, Sit8Adition and specified session and ordered by p
Class condition, string orderBy) . '
specified attribute.
Table 19.20
Remark:

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

Example:

«<ORM Partistables>
Customer

L estom eD : it Mapping

Custom elam e - Sting

Adchess: Sting

ContactPherse : Sting

Ema - Sing

ery{PersistentSession session,
on, ztring ordecdy) |

Figure 19.42 - Mapping list method in Factory

From the above example, an ORM-Persistable objedieinCustomer maps to an ORM-Persistable .NEDfaciass
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 []

CustomerFactory.ListCustomerByQuery
("Customer. CugtomerHame="Peter'", _..__

cugtomer =

“Customer . CusfomerHame* ) ;
|

Customer

SELECT* FROM CUSTOMER
_____ > [ ")

=

Table: Customer

o

- j

sCustomer

CustomerlD [ CustomerName

[ Customes]D = 2
-Cuctomeriiame = "Peter Pan®

i Joe Cool

Peter Pan

rl2

"""""""""" 1] 3

Peter Chan

O/R Mapping Layer

Figure 19.43 - Retrieve a list of records by using Factory Class

Using ORM Qualifier

ORM Qualifier is an additional feature which alloysu to specify the extra data retrieval rules gfsam 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 fagtalass will be generated with additional dataiegtl methods, load and

list methods.
Table shows the method summary generated to theryadass by defining the ORM Quialifier.
Clzzs, | LIy M ethod Name Description
Type Type
Factory o . Retrieve the first record that matches the spetifedue
Class Class LoadByORMQualifier(DataType attribute) with the attribute defined in the ORM Qualifier.
. . . Retrieve the first record that matches the spetifidue
Factory Class Load_ByORMQuahﬂer (_PersstentSessmn with the attribute defined in the ORM Qualifier and
Class session, DataType attribute) - .
specified session.
Factory . e . Retrieve the records matched that matches thefigub¢i
Class  |C1assll | ListBYORMQualifier (DataType attribute) |, 5116 with the attribute defined in the ORM Quaifi
. . . . Retrieve the records that match the specified vaitle
Factory | oasep  [HISIBYORMQualifier (PersistentSession o vvvinte defined in the ORM Qualifier and sfied
Class session, DataType attribute) )
session.
Table 19.21
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 atwildich associated with the ORM Qualifier.
4. attributeis the specified value to be used for queryingt#ie.

Example:

<<ORM Peradatiess
Curstormes

[CusomedD - int
Cusomertiame - Siring
| Address - Sting
Contactfihone « Sring
| Emat: Sing

Mugping
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In the above example, a customer object modelfinetwith an ORM Qualifier named as Name and djiealiwith the
attribute, CustomerName.

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

* By Load method

Customer customer = CustomerFactory.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.
Customer custower el
= cust umerrﬁlum;—y.l.uauynme("pelervp':"b ———— >

—.
F— _,_,-J *- Table: Customer
TCustemer '1_ >

[CustormulD = 2 — Customerll | CustomerName

-Custometiame = "Peter Pan” i

Joe Cool

=12 Peter Pan

El Peter Chan

O/R Mapping Layer

Figure 19.45 - Code for load a record by qualifier

e By List method

Customer[] customer = CustomerFactory.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([] gqustomer = =
customerFactory.ListByName{ Peter'); BELECT FRGM CUSTOMER

= j “*+ Table: Custamer

— CustomerlD | CustomerName

i Joe Cool

r 2 Peter Fan

------------------- A E Peter Chan

O/R Mapping Layer

Figure 19.46 - Codefor retrieve a list of record 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 ifparhglass which provides an additional way to #pdhe 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 criteldss 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 fagidass.

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 ¢mmai
Class value) applied to the criteria class.
Table 19.22
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Remark:
1. Classshould be replaced by the name of the persistelass.

Example:

public clmss|Customer)]{ public class [Dustemsrraccory]i

DR oA gatiess private int _ CustozerID: public Customer LoadfustoxecByCrirerin (string
ustomer 3 private string _ Customechome; CustonerHone] |

_Cu,mc°||:“ ity privace double _Addeesa: Depeadency Feinei)
i privace sceing _ ContactPhoner & ] T
Cudomeiome; Sting | s W privats seeing _ Fmail: W —— public Customer[] ListCustemerByCriteriafint
-Address - Sking priveee ine CustomeelD | CustexesDB) |
-ContactPhone : Sting Class Mo - e s oo | ] e 1
[Emml - Shing thiz, CustomerID « walue;) | | ...
ger { )

retuzn _CustemsrXD: )

public clsss CustomseCritsris ! AhacractORMCriteria]
private InciZExpression _CustomecID;
public IntiZExpression CastomerID §

Figure 19.47 - Mapping with Factory and Criteria Class

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

e By Load method

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

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, thésperse class will be generated only with the latiteés 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 géiscrin Using DAO
section.

When using the DAO class generated with POJO pensi&PI, manipulate the database with the sam&igtent code of
DAO class generated with DAO persistent API by aeplg the DAO class with the DAO class inside tha package.

When using the DAO class generated with POJO pensi&PI, manipulate the database with the same
persistent code of DAO class generated with DAGip&nt API by replacing the DAO class with the DAO
class inside the orm package.
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The following class diagram shows the relationdfépveen the client program, persistent object,igterst session and
persistent manager.

Client creates / obtains / modifies PersistentObj ect

A

|

|

retrieves | persists 1

uses |
|

|

I

PersistentS ession
=] JIEHES manages +SEWU
hGetsession) | _____ - ___s ig:'fi:ﬁn
+L ()

Figure 19.48 - Relation between Client and POJO Classes

:, In the above class diagram, the PersistentObjéartsreo the ORM-Persistable class defined in thel

diagram.
Example:
Customer
-__CugtomeriD | int
.__Cugtomerhlame - System String PersistenS ession
. Address: System Stiing _ fetrieves/persists | o rmn
-__CantactPhone - System String ‘Delete()
<<CRM Persgable»> -__Emai - System Sting +Refreshi)
Customer +ToSting]}: System String dliomc)

L Custom eifD - int G et C value- int)  System \Void

Custom estdam 2 | String d -get_CustomeriD() - int f:\

-Address  Sting +get_ORMID() : int !

-ContactPhone ; String +set_Customerbame(value : System String) : System Void |

-Email ; String +get_Customeriamel): System String manages |
+5et_Addre ssivalue : System Sting) : System Vold :
+aet_Address(); System Sting I
+zet_ContactPhone(value : Sydtem String): System Void \
+gel_ContactPhone() ; Sysem Sting -
+set E mailivalue - System String): System Void
+get_Email() - System String

Figure 19.49 - Class Diagram with POJO

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

Creating a Persistent Object

As a persistence class represents a table, amdastd a persistence class represents a recong abtresponding table.
Creating a persistent object represents a creafiaew record. With the support of the Persistentdiger class, the newly
created object can be saved as a new record tathbase.

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 of databa

Class Type Return Type Method Name Description
PersistentSession Class Serializable Save(Olghaot) Insert the object as a row to the datatzdsle.
Tablel9.23
Remark:

1. Object represents the newly created instance of thegtensie class to be added to the database.
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<<ORM Persisabie>> & o e
public eless[Cuscomee |y public class[Pecsistentsession|(
Clens puc seslimeslt | e Lotzmemeiioenn]
[Eodomend it Maniog private int _ CustomeriD: Dependency public void Save(Object arg) (
|Custom erblame - String private string _ CustomerName; elnasan | [
Laderess Sting private double _ Address; S ——— public Query CresteQuery{string acg) (
[ ortactPhons - Si private string _ ContactPhone: oy
ol private string _Email; public void Update(Obiect arg) |
e i private int CustomerID | Fera
26t | public void Delete [Object arg) |
this._ CustomeriD = waluez) | | aeiess )
gac - e cEe ] e
Eeturn _ CustomerID: | }
)
...... } ~
. s
i
) | |Dependsncy
]
public class Shoppuul:‘acl‘.ver.sls:enu(ma;;ex[-. PersistencManager |
public static Pecaistentlanager Inatonce{) {
siaven
public Fersiscenc3ession GerSession(] |
)

Figure 19.50 - Mapping with POJO

From the above example, an ORM-Persistable objedetrof Customer maps to an ORM-Persistable clétbsanpair of
getter and setter methods for each attributes. WatPersistentManager class, the PersistentSesisject can assist in
inserting the instance as a row of the databade.tab

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 rdderinserted to the database table.

- , Table: Customer

B b
fustomer customer = new Cuatomer () : — Icnuslnmm CustomerName Address
custower . CustomerID = 3; E _‘ﬁ'
customer.CustemerName = "Peter Chan'; F— "j 1 Joe Cool
custawer, Address = "6C, Pert Cours™: S
customer.Email = "peter.chanfgmail.com'; " 2 g Peter Pan
orm. ShoppingCartPersistentanager . Instance (} . GetSessiand ) ! (1] 3 | PeterChan BC |
Save{customer) : 3

INSERT INTO CUSTOMER
OR Mapping Layer

Figure 19.51 - Code for add a record with using POJO

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 frendatabase.

To retrieve a record, simply get the session bgiBEntManager class and retrieve the records faying the condition for
guery to the PersistentSession object and speaxi@ttirn a single unique record.

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

Return

M ethod Name Description
Type

Class Type

PersistentSession Quer CreateQuery(string [Retrieve the records matched with the user defaoedlition and
Class y arg) ordered by a specified attribute.
Table 19.24
Example:
<<ORM Peragabier> publie class|Customer|( public class|PersistentSession |
e Asiae private int SOwsomectn: Dependency | prblic void Save(Object aco) |
[custon etiame : St Peivats doible —Aadeess: SRR | it Ghery ceestaguery(sceing axg) (
judckeax, Sing privace string Contacthbhone: | | ...l }
ContectPhane | String private string _ Emeil; public woid Update(Obiect arg) |
FEmaii : Sting peivate int CustomecID | reeen |
et [ public woid Deleteiibject arg) (
thiz._ CustomerID = walue;) | [ ... )
get [ -
return _ CustomerID: } }
L } I‘/\"
y iDependency

public class|sSnoppingCartfersiscentManager|: Persiscentdansger |

public static PerszistentManoger Instancel) {

public PersistencSession GerSession() |

!

Figure 19.52 - Mapping for create query
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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 obifgch 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();

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

Customer customer = (Custemer) [SELECT * FROM CUSTOMER...
orm. ShoppingCartPersistentiManager . Instance( ) . i =
GetSession().Createguery(“From Customer B
as € where C.CustomerID - 2°}, E— ');
UnigueResult() : o ﬁﬂ
: '~ 4 - Table: Customer
— —
[ CustameslD = 2 ——
e e CustomerlD | CustomerName
1 Joz Cool
---------------------- 2 Peter Pan
3 Peter Chan

O/R Mapping Layer

Figure 19.53 - Code for load a record by query

Updating a Persistent Object

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

In order to update a record, you have to retriéeerow which will be updated, and then set a nelwevto the property, finally
update the database record. To update the recopternent 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 olijgc¢he persistence class.
3. Save the updated record to the database by thisteatdanager 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) [Update the value to database.
Table 19.25

Remark:

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

Example:
—<ORM Peramaiess public class[Customer]( public class[Persistenciession |(
Coserer | | eesees AU T e
S Mapping private int _CustomeriD: Dependsncy public void Save(0bject arg) |
” private atzing _ CustomecWame: & \ )
Custom eitlam e : String private double _ Address: .. Ju—— public Query Creavefueryistring aeg) |
Address: Sting privets string _ ContactPhone:r | | ... }
CortactPhone | String private string _ Email; public void Update(0bject azg) {
Email : Stiing private int CustomecID | )

st [ public void Delece(Object srg) (
this. CustomerIl = waluez) | | seeess )

g {0 L ] e
cetuzn _ CustomerID: ) ¥

Diependincy

public class[ShoppingCarcPersistentienager|: PersistentMansger (

public static PeraistentManager Inatance() {

Figure 19.54 - Mapping for update record
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From the above example, an ORM-Persistable objedeimCustomer maps to an ORM-Persistable classanmitair of getter
and setter methods for each attributes. The Pensidanager class gets the PersistentSession eljéadt 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.

UPDATE CUSTOMER SET.
cugtemer . setCustmerfame = *Peter Pang®; .
orm. ShoppingCartPersistentManager . Instance | \

GetSession() .Update(custemer) ; | 4 -j

I~ _ 1 _:‘}}"'- Table: Customer

CustomerlD | CustomerName

Joe Cool

1
I 2 | Peter Pang | I
R rawrcrm | I

O/R Mapping Layer

Figure 19.55 - Code for update record

Deleting a Persistent Object

As a record can be retrieved from the table andddaas an object of the persistence class, thedeem 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 abjact by the PersistentManager class.
2. Delete the retrieved record by the PersistentManeigss.

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

Class Type Return Type Method Name Description
PersistentSession Class void Delete(Object arg) Delete the current instance.
Table 19.26

Remark:

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

Example:

< OFM Pérgeiabtass public :lassl(‘us:one: [} public class{PersistentBessien i
Cusormes | | e e
[ Cudtem =D 1 Mupping ;::C:E :’:fiﬁc“"’f“'“”"
Custom etlame . Srng privte doble
il it private ace
-Gt ne . Sting private ste
Email - Sting PEAvate int i )
et | punlic woid Delece(Object arg) |
this._ CustomerID = value:) Y

public wold Save{Oblect axg) {

punls ery CresteQuerystring arg) |

i vold Updars(Object ary)

retuen _Cuscowse i ) !

...... ] e
.
l
| | Dependency
-]

pblic cless|Shoppingtaetiecsiscenclanagec]: FeesistencHanager |

public stavic FersiscencHanager Insvance() |
]

pxisrentiession Gerdession() |

Figure 19.56 - 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);
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After executing the above lines of code, the spetti€ustomer record is deleted from the database.

Customer customer = (Costomer)

orm. ShoppingCartPersistentManager . Instance( ) .
GetSession() . CreateQuery("From Customer e
ag ¢ where C.CustomerID = 2°). sl ,,d
UniqueResult() ; K s

DELETE FROM CUSTOMER

orm. ShoppingCartPersigtentdanayer . Ingtance | ) .
GetSession() . Delete{customer) ;

g‘k' * Table: Customer

e -

N CustomerlD | CustomerName

1L e i pmm sl 1 Joe Cool
=

3 Peter Chan

/R Mapping Layer

Figure 19.57 - 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, saghetrieving the unit price of products for cédtimg the total amount for a
purchase order.

As the persistence class is not capable of retigreécords from the database, the PersistentMaicéags makes use of the
PersistentSession object to retrieve records ftmrdatabase.

Loading a Collection of Persistent Objects

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

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

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

Return o
Class Type Type M ethod Name Description
PersistentSession Quer CreateQuery(string [Retrieve the records matched with the user defaoedlition and
Class y arg) ordered by a specified attribute.
Table 19.27

Example:
=« ORM Pergstabless publie L'lasslruslmmzi: public class|Persistenclession |(
,:m:;:m:: Mapping g:::r::f :Bzm_gcusmsﬁle;;"“e: ,E\EET‘?’:CX' Dubuc \4‘01\‘1 Save(Object acg) [
e IS e T i wkish e eanebpsmsi e i |
é.;‘“m:dspr: String p::::_{: 1’:??2;:::;;:- public Vol‘i Update (Object arg) |

a o [ " | public :,'0_\,:, Delete(Dbject arg) |

thiz._ CustomerIl = walue;) | [ ... )
gec - ] seeees
teturn _ CustomerID: ) }

¥
| Dependency
1

public class[ShoppingCarcPersistentMenager|: PersistentManager |

public static PersistentMonager Instance() |

Figure 19.58 - Mapping create query methods

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

To retrieve records from the Customer table, tiieviong 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();
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After executing the code, the matched rows aréeretd and loaded to a list containing the Custoobgects.

List customers =

orm. ShoppingCartPersistentManager . Instance( ) .
GetSession ). Createfuery{ From Customer as C _.
where €.Customerfame like '9P

eterd' ") . Listi):

Cuntemer

Custormer

Customer(D = 2
“Customsrtame = “Petex Pan®

,,,,,,,,,,,,,

O/R Mapping Layer

SELECT * FROM CUSTOMER...

| _j} Table: Customer

CustomerlD

CustomerName

1

Joa Cool

2

Peter Pan

Peter Chan

Figure 19.59 - Code for retrieve a list of records

Using DAO

Generating the persistence code with data accgsstg®AO), not only the persistence class willdemerated, but also the
corresponding DAO 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.

creates / retrisves / persists

PersistentObject

N

PersistentObjectD AD
+CreateP ersigentObjech()
+L oadP ersistentOhjectByDRMID(
+L oadP ersistentOhbjectByQ uery()
[+ListPersigertObjedByQueryl)

obtains / modifies

uses

+Save()
+Deleta()
+R efreshi)

Figure 19.60 - Class Diagram for DAO

In the above class diagram, the PersistentObjéatsréo the ORM-Persistable class defined in tasxtiagram while the
PersistentObjectDAO refers to the generated DAGsctd the ORM-Persistable class. For example, trednerDAO class
persists with the Customer persistent object aadi#ttabase.
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Example:

==0RM Persistable==>
Customer
-Custom enD : int
-Custom erflam & : String
-Address: String
-C ontactP hone @ String
-Ermail : Sting

o

- CustomerlD : int

-__ CustomerMame : System String
-__Address: System Sting

- ContactPhone : System .String
-__Email : System String

Generates

+ToString(): System String

-set_Customer|Divalue : int) : System .V oid
~get_Customerl D) . int

+get_ORMID() : int

+set_CustomerName(value : System String) : System Void
+get_CustomerName(): System String
+zet_Addressivalue : System Stiing) | System Void
+get_Address(): System Sting
+set_ContactPhone(value : System String) : System Void
+get_ContactPhone() : System String

+set_Email(value : System String) : System Moid
+get_Email(} : System String

creates / retrieves | persists

e

Chapter 19 — Manipulating Persistent Data with .NET

C AD

+L oadCustomerByORMID (Custom edD : int) : Customer

+L oadCustomerByORMID (session : O PersistentSession, Customer D ;@ int) : Customer

+Ligt CustomerB yQuerycondition : System String, orderBy : System String): customer.Custom er]
+Ligt CustomerByQuerys=ssion : Om PersistentSession, condition : System String, ordeBy: System String): customer Customer]
[+ oadCustomerByGuerycondition : System String, ordeBy : System String) : Customer
+LoadCugtomerByQuery(session | Orm PersigtentSession, condition | System String, orderBy | System Stiing) : Customer
+CreateCustomer() | Customer

+Save(customer; Customer) : System Boolean
+Delete(customer : Customer): System .Boolean
+Refreshicustomer : Customer): System Boolsan

Figure 19.61 - Class Diagram for using DAO

From the above example, the CustomerDAO class stgpthe creation of Customer persistent objectreeval of
Customer records from the Customer table whilethstomer persistence class supports the updateéedeiibn of customer

record.

Creating a Persistent Object

An instance of a persistence class representedret the corresponding table, creating a pensigibject 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 #@ Elass.

Table shows the method summary of the DAO claggtosed for inserting a new row in database

Class Type Return Type M ethod Name Description
DAO Class Class CreateClass() Create a newnicistaf the class.
DAO Class bool Save(Object value) Insert theeob@s a row to the database table.
Table 19.28
Remark:

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

Example:

<<ORM Perastable=>
Customes

[ CestomenD -

- ustom estiam &:- Shing

Addrass | Sting

C ontactPhons - Siing

Email - Sting

Mapping

public closs [Customec](

private double _ Addr
private steing _ ComtaceFhone s
private steing _ Email;
private int CustomerID |
et |
this, _Customerld =
CustomerIls )

public class [CuscomerDAD]

cemurn nev Customer(); )

----- )

ym———

waluez} )

public static Cuscomer CreatsCuscomer() |
public statie hool Fave[Customer Customer) |

public seatic bool Delete{Customer Customer)

Figure 19.62 - Mapping with DAO

From the above example, an ORM-Persistable objedehof Customer maps to an ORM-Persistable lagsmwethods for
setting the properties. An ORM-Persistable DAO sliagyenerated supporting the creation of perdistgject and adding it
into the database.
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To add a new Customer record to the table, Custofithe database, the following lines of code stidod implemented.

Customer customer = CustomerDAO.CreateCustomer();
customer.CustomerlD = 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 rdderinserted to the database table.

:, An alternative way to create a new instance ottass is using the new operator:
Class c = 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 customer = CustomerDAO.CreateCustomer() : | - j i Customer | CustomerName Address

customer , CustomerID = 3; l = )f L

eu ar, CustomerName = "Pacer Chan": L ) 1 Joe Cool

customer  hddress = "6C, Pert Court": W

customer.Email = "peter.chanfgmail.com': 2 Peter Pan ’

CustomerbAl. Save{ Custamer) : 4 < }I 3 | Eeter Chan BC I
R S INSERT INTO CUSTOMER

O/R Mapping Layer
Figure 19.63 - Code for create records by using DAO

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 followingpst:

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 clagetosed for retrieving record from database.

Class | Return

Type | Type Method Name Description
DAO Class LoadClassByORMID(DataType PrimaryKey) Rgtr|eve a record matching with the specified valtie
Class primary key.

DAO LoadClassByORMID(PersistentSession sessionfRetrieve a record matching with the specified valfie

Class Class DataType PrimaryKey) primary key and specified session.

Retrieve the first record matching the user defined

DAG Class LoadClassByQuery(string condition, string condition while the matched records are ordered Ry
Class orderBy) o .

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 19.29

Remark:

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

<A Praables
Cuistomes

[ExstomenD - vt Magping
Gusgam ertiome | Swng
Lckress . Sting
ContactPhens: Sung
Emad: Sting

et o PersistentSession sezsion,

stomer
L) yQuery{PersiatentSession seszion,
...... g condition, string ordasBy) |

Figure 19.64 - Mapping load and list methodsin DAO

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);
L oading 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 retideared loaded to a Customer object.

Customer custower
= CustomerbAlJLoadCustome rByORMTD {2} ;

SELECT * FROM CUSTOMER

-

>+ Tabie: Customer

CustomerD | CustomerName

1 Joe Cool
-12 Pater Pan

3 Pater Chan

O/R Mapping Layer

Figure 19.65 - Code for load a records from database

Updating a Persistent Object

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

In order to update a record, you have to retribeerow to be updated first, and then set a neweviauhe property, and
finally save the updated record to the databaseipBate the record, implement the program withfdlewing 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 olijgehe persistence class.
3. Save the updated record to the database by the dsss.

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

Class Type Return Type M ethod Name Description
DAO Class bool Save(Object value) Update thee&d database.
Table 19.30
Remark:

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

Example:

publ ( public class [CustomecDA0] {

<<ORM Permsaiens tower CresteCustomes(] [
Cursiomer

omex ()
bopl Save(Customer Customer) |

€ sstom eet0 - int Mappmg 2 double _ Address;
e atring _ ConcactPhonmer

ring _Tamil
i

public sracic bool Delece(Customer Customer) (

Figure 19.66 - Mapping for update record
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From the above example, an ORM-Persistable objedemCustomer maps to an ORM-Persistable .NETB aldih 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.
cugtomer . Custmeriame = "Peter Pang" T
CustomerDAO. Save{customeri:  ||{fir---- -
: , 4

oo i N _:‘j}"'- Table: Customer

— CustomerlD | CustomerName ‘ I
1 | Joa Cool ‘ |
ZI 2 | Peter Fang ‘ I
b AT |

O/R Mapping Layer

Figure 19.67 - 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 thweeru instance.
Table 19.31
Remark:

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

Example:

public cless[Custamer i public class(CustomecDa0]{

stomer CresteCuscoser() |
({E]

<<ORM Pergatiens

Custorme
[CustemeD vt Magging
|[-Custom aitiam & - Sng
Haddress: Sting
Lertacthone - Sting
| Email: Stiing

e int _Custome
serify _Cust er

stomer) |

______

v e
T T—— publi © book Delete(Customez Customez) |

CustonerID = value:} }

get

retuEn _CustomsrID: |

Figure 19.68 - 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.

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 Pt
= CustomerDAD.LoadCustomerByORMID(2) :  [|||l|F=--=" . )
CustomerDAD . Belete{ customer) ; { = g

‘L-__ __;j- Table: Customer

CustomerlD | CustomerName | ...

1 Joe Cool

vy
s N
3 Peter Chan

0/R Mapping Layer

Figure 19.69 - Code for delete record by using DAO
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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 b&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 matetcords 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 record from database table

Class | Return

Type | Type M ethod Name Description

1%
o

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

Class condition and ordered by a specified attribute.
. . . . Retrieve the records matched with the user defingd
DAG Class][] LlstC_IgssByQuery(Per5|stentSeSS|on session, Str(':%g'ndition and specified session and ordered by a
Class condition, string orderBy) o .
specified attribute.
Table 19.32
Remark:

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

<O Peragotler= public class|CuscomerDad Ji
=

e z May Deptndenc public atatic Cuscomer([]

Custon D FFing Py ListOus TonerByuery (aTring condition, steing
Custom srtiom e | Sting LEosa=l oxdecBy) |
L adivess , Sting S

sntnctPhone © Sting public static Customer[]

Ema ; Sting LizcCus comerByQue ry (Perzia tentSeasion seagion,

tring condition, string orderBy) |
)
)

Figure 19.70 - Mapping for list method in DAO

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

To retrieve records from the Customer table, tiewiong 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 = "
('ustnma)‘])lul.L?gtt‘uslmﬂ!yquaryi SELECT F_R?.M.CL’.ISTDMER

]
. Cugtmner.(.'ugqmervm: ‘Peter'", o —pllllIF----- [ A
“Customer. CustomerHame*) ;

-___ _,j' Table: Customer

“Customer o _,’j
“Cwatemer - CustomeriD [ CustomerName

[ Customes]D = 2 1

Cutome:Hama = “Feter Pan® 4o Cond

| r 2 Peter Pan
------------------------------------------ il E Peter Chan
O/R Mapping Layer

Figure 19.71 - Codefor retrieve a list of records by using DAO
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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 Qualifier in a class, the pstashce DAO class will be generated with additiateth 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 spetifiue
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 (_PersstentSessmn 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 Quaii
. o . . Retrieve the records that match the specified vaitie
DAG Class][] LlstB_yORMQuallﬁer (P_er5|stentSeSS|0n the attribute defined in the ORM Quialifier and sfied
Class session, DataType attribute) )
session.
Table 19.33
Remark:
1. Classshould be replaced by the name of the persistelass.
2. ORMOQuialifier should be replaced by the Name defined in the QRMlifier.
3. DataType should be replaced by the data type of the ateildich associated with the ORM Qualifier.
4. attributeis the specified value to be used for queryingt#ixe.
Example:

public clsss[CustomecDhO](

statie Customer( ] ListByNane|string CustonerHane) |

<<ORM Perggobbe=r
Curstomes
[CuemeiD v Mopping

Figure 19.72 - Mapping load and list methods for qualifier

In the above example, a customer object modelfinetwith an ORM Qualifier named as Name and diealiwith 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.
CuSTomEr Customer T
= customerodd. LoanByiame ("Peterv); ~=--=-M|||||t---- >4
| —
.
i\- 2 __/'é "= Table: Customer

Custemer =
[-CustommiD = 2 CustomerlD | CustomerName
[-Cuctomertame = "Peter Pan"

| Joe Cool

1z Peter Pan
3 Peter Chan

_________________________________

O/R Mapping Layer

Figure 19.73 - Code for loading a records by qualifier
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e By List method

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

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

Customer[] gustomer = .
CustmanD?LlsLHyName{"[’el.er") : SELECT FF:OMCUSTDMER
H SR 111 » >
; e 7_} Table: Customer
| e L —

; — CustomerlD | CustomerName

I Customer

' -CustomerD = =

; Customertlams = “Pater Pan” 1 Jog Cool

i _{ 2 Patar Pan
L] 3 Peter Chan

0/R Mapping Layer

Figure 19.74 - Code for retrieving a list of record by qualifier

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 #pdhe 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 criteldass 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 DA@ssl

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

(GEES AELIA M ethod 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 ¢mmi
Class value) applied to the criteria class.

Table 19.34

Remark:

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

public class|[Customer]( public claza|CuscomerDAd ||
<<OR Paradaties private int _ CuscomecD: public Customer LoadfustomerByCriteria (atting
Crratomer Generati private atring _ CustomerNeme: Custome rNane) |
P private double _?GGzEQS;h Dependency iy
& ot 5 private steing _ ContactPhone; P o | sedais B
Bz i with Criteria private atring _ Email: T — public Cuscomer{] ListCustomerSylriteriaiint
pRETERE g private int CustomerID | CustomerID)
ComsetPhore String | Class Prea snaste
[Ermail : String this.  Customerlld = walwe:) | [ ..eees
get { ]
tevurn _ CustomerID: |
4 B,
...... L
ublic bool Save(] I
¥ :. weil I :E’epu-.aency
wvaeve ) ]
)

public class CuscomerCriteria : AbstractORMCriceria(
privace Int32Expression CustemerID:
public IntiZExpression CustomerID |
]

private StringExpression _CustomerName;
public StringExpression CustomerNone |
.......

public Customer[] ListCustomer()
PR |

Figure 19.75 - Mapping with criteria class
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To retrieve records from the Criteria Class in ohthe two ways:

e 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 #ttrey of code
generation, refer to Configuring Code Generatiottitgefor C#in the_Implementatiochapter.

menerate Criteria

Figure 19.76 - Generate criteria checkbox

Having selected the Generate Criteria option ferdbde generation, a criteria class is generataddition to the classes
generated with respect to the persistent API. dmerated criteria class is named as "ClassCriteriahich Class is the name
of the ORM Persistable class accordingly. The géatelass is generated with attributes, which afinéd in the object model,
with type of one of Expression with respect totypee of attribute defined in the object model and bperations 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, implemeth 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 egwa.

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

Expression Description
Eq(value) The value of the property is equal ®gpecified value.
Ne(value) The value of the property is not eqaahe specified value.
Gt(value) The value of the property is greatentttathe specified value.
Ge(value) The value of the property is greaten thraequal to the specified value.
Lt(value) The value of the property is less tham $pecified value.
Le(value) The value of the property is less thaagual to the specified value.
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ISEmpty() The value of the property is empty.

IsNotEmpty() The value of the property is not eypt

IsNull() The value of the property is NULL.

IsNotNull() The value of the property is not NULL.

In(values) The value of the property containsgpecified values in the array.

Between(valuel, value2)

The value of the propisrbetween the two specified values, valuel andezal

Like(value)

The value of the property

matchesdinag pattern of value; use % in value for wildtar

llike(value)

The value of the property

matchesgtrng pattern of value, ignoring case differences

Table 19.35

There are two types of ordering to sort the retiekecords, that is, ascending and descending.order

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 aseemndrder while false refers

to sort the property i

n descending order.

Setting the Number of Retrieved Records

To set the range of the number of records to bieevetd by using one of the two methods listed enftillowing table.

M ethod Name

Description

setFirstResult(int i)

Retrieve the i-th recordnfrthe results as the first result.

setMaxResult(int i)

Set the maximum number ofiegd records by specified value, i.

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 criterissdlade used for retrieving records from database.

Table 19.36

Return Type | Method Name Description
Class UniqueClass() Retrieve the first recordcimag the specified condition(s) for the criteria.
Class][] ListClass() Retrieve the records matahil the specified condition(s) for the criteria.
Table 19.37
Remark:

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

Example:

<<ORM Persisable=>
Member

int

me : Sting

-age : int

-gender : char

-dob : Date:

D Mapping

public class MemherCriteria : AbstractORMCriteriaf
private Int32Expression ID:
public Int3zZExpression ID {
private StringExpressiol
public StringExpressi

n _name;
on Name {
private Int32Expression _age:
public Int3ZExpression Age {
...... )
Private CharExpression _gender;
Fublic CharExpression Gender {
...... )
private DateTimeExpression _dob;
public DateTineExpression Db {
...... )
public MemberCriteria(] :
base (MenberPersistentManager, Instance () . GetSession| |
.CreateCriteria(typeof (Member))) |

Figure 19.77 -

Mapping with Criteria Class
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j The generated attributes is typed as one type pifdsgion with respect to the type of attributertediin the
object model. The attribute defined as primary will/not be generated as an attribute of the detelass.

Here is an object model of a Member class. Aftefqpming the generation of persistent code, antamdil .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":

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

Member member= criteria.UniqueMember();
Console.WriteLine(member);

Retrieving all member recordswhose date of birth is between 1/1/1970 and 31/12/1985:

MemberCiriteria 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]);
}

» 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]);

}
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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 ttaesof 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 exceptiothe program by the following line of code:

t.RollBack();

Using ORM Implementation

The generated persistent code exposes the aHilieoNET class to access the database inclutimpasic operations for
add, update, delete and search. As the generatsidtpat code only provides basic operations fonipmdating the persistent
data, you may find it is insufficient and want tideextra logic to it. However, modifying the gertethpersistent code may
cause your developing program malfunctioned. $tisngly recommended to add the extra logic bygi€iRM
Implementation class to manipulate the persistatd.d

An implementation class can be added to the objectel. When generating persistent code, the impiatien class will also
be generated. You are allowed to implement theatdjmer in the generated implementation class. Alsdfcontent of an
implementation class has been modified, it will hetoverwritten when re-generating the persistededrom the object
model.

Inserting an ORM Implementation Class

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

=<0ORM Persigable==
OrderLine
D it
-OirderCy - int
-SubTotal @ double

Figure 19.78 - ORM Persistable Class

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

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

<=0RM Persistable=>
Ordarl ine

-ID : int

-OrdlerCty : int

-Subtotal : double

+cakulateSubTotal{uniorice © dowbk, gty : int) : double

Figure 19.79 - ORM Persistable Class with operation

ﬂ A new operation can be added by using the keybsfamdcut -Alt + Shift + O. You can also edit
the operation by double-clicking the operation nampressing thé&2 button.
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3. Drag the resource @reate ORM Implementation Class to the diagram pane.

il

Creste ORM Implementation Class

4D it
W.CrgerCty i

SubTotal | doukle

+catutateSutTotaunéPrice - dount, gy - i11): doube:

w

Figure 19.80 - Create ORM I mplementation 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 Persigtables=

OrderLime
-0 int -
-CrcerGty © int =<0RM Implem entation== OrderLinelmpl
_Subtotal : double S +calculateSubT otal{unitprice : double, gty int) : double

+cakculateSubTotal{uniorice © dowbie, gy . int) . doubie

Figure 19.81 - ORM Persistable and Implementation Class

After transforming the object model to persistesde, an implementation class will be generated.gererated 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){
/I TODO: Implement Method
t hr ow new System.Exception( "Not implemented" );
}
}
}

j The generated implementation class is the sameatiemwhich persistent APl 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 thieimgntation class from the above object model.
The implementation class is implemented with tHk¥ang lines of code:

usi ng System;

namespace shoppingcart {
public 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 ikedhe logic of the implementation class with tleesistence class,
OrderLine generated using static method persigtEht

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

orderline.OrderQty = 5;

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

19-48



SDE User's Guide (Part 2, for ORM) Chapter 19 — Manipulating Persistent Data with .NET

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 guideshow to implement the sample code and run thekato see how the
persistence classes work with the database if wva 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

4 Project File

Figure 19.82 - 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 dileggenerated in the ormsamples directory ofleeied output path.

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

Type of Manipulation SampleFile
Creating database table Create%Project_Name%DBa@bhema
Inserting record Create%Project_Name%Data
Retrieving and updating record RetrieveAndUpdatesjieglet Name%Data
Deleting record Delete%Project_Name%Data
Retrieving a number of records List%Project_Name¥D
Dropping database table Drop%Project_Name%Dat&uhasena

Table 19.38
Example:
<< Peraaie

-CustomerD : int
-Custom eMam e : String
-Address : String
-ContactPhone : String
-Email : String

Figure 19.83 - 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 classipnst APl and Sample options checked, an ORM-Btatdie .NET class, a
factory class and six sample files are generated.

The following are the examples of manipulating thestomer table in the database by the generateplsdites.

Creating Database Table

If the database has not been created by the Geri@asbase facility, you can generate the datdiasgecuting the
CreateShoppingCartDatabaseSchema class.

usi ng system;
usi ng Orm;

namespace ormsamples {

publ i c cl ass CreateShoppingCartDatabaseSchema {
[STAThread]
public static voidMain( string[]args){
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ORMDatabaselnitiator.CreateSchema(shoppingcart.Shop pingCartPersistentManager.Inst
ance());

}
}

After executing the CreateShoppingCartDatabaseSalndanss, the database is created with the Custizinler

Inserting Record

As the database has been generated with the Custaioie, 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 properviethe customer object
which will be inserted as a customer record todéi@abase.

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 obje ct
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 recoiasisrted into the Customer table.

Retrieving and Updating Record

In order to update a record, the particular recoudt be retrieved first. By modifying the followifiges 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 phomkeanail of the customer is updated.
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Retrieving Record by ORM Qualifier

If the object model is defined with ORM Quialifiey(the load method(s) for retrieving a particukecord by ORM Quialifiers
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 ContactPhespeatctively, two methods named as RetrieveCustoyhaBe() 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 par ameter(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 par ameter(s)
System.Console.WriteLine(shoppingcart.CustomerFacto ry.LoadByPhone("62652610");
}

Retrieving Record by Criteria Class

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

For the example, the Criteria class, named as @westoritera 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 y CustomerCriteria" );
shoppingcart.CustomerCriteria customerCriteria = new shoppingcart.CustomerCriteria();
/IPlease uncomment the follow line and fill in para meter(s)
customerCriteria.CustomerlID.Eq(3);

System.Console.WriteLine(customerCriteria.UniqueCus tomer().CustomerName);

}

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.RetrieveAndUpdate TestData( );

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 recordénaszted to the
database.)

Deleting Record

A customer record can be deleted from the datapassecuting the DeleteShoppingCartData class. fyialde 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
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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 thalolase, By modifying the
following lines of code to the ListTestData() mathaf the ListShoppingCartData class, the custonierse name starts with
"Chan" will be retrieved and the name will be disgd in the system output.

publ i c voi d LsitTestData(){
System.Console.WriteLine("Listing Custoer...");
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(shoppingcartCustomers[i].C ustomerName);
System.Console.WriteLine(length + " record(s) retrieved." );

}

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 ContactPhespeactively, two methods named as ListCustomerBydaend
ListCustomerByPhone() are generated in the sanigés.cModify the two methods as shown below.

publi ¢ voi d LsitCustomerByName(){
System.Console.WriteLine( "Listing Customer by CustomerName..." );
/IPlease uncomment the follow lines and fill in par ameters
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 Conta ctPhone...");
/I Please uncomment the follow lines and fill in pa rameters
shoppingcart.Customer[] customers = shoppingcart.Cu stomerFactory.ListByPhone("26%");
int length = customer == null ? 0 : Math.Min(custom ers.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.CustomerCiriteria();
/I Please uncomment the follow line and fill in par ameter(s)

/I customerCriteria.CustomerID.Eq();

19-52



SDE User's Guide (Part 2, for ORM) Chapter 19 — Manipulating Persistent Data with .NET

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, uncommergttiiements (blue colored in the diagram belowhéNain(string[] args)
method.

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

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

b
finally{

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

}

Having executed the ListShoppingCartData classirthehed records are retrieved and displayed Wélctistomer name
according to the condition defined in the ListTemst), ListCustomerByName(), ListCustomerByPhore(
ListByCriteria()methods.

Dropping Database Table

In some cases, you may want to drop the databblstand create the database tables again. Byngitimé
DropShoppingCartDatabaseSchema class first, atlatease 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());
}
}
}
}
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Applying .NET Persistence Class to different .NET Language

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

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

SDE can compile the C# source to DLL files which b& referenced by other projects of other .NEGlage. To
compile the C# source to DLL files, simply check thption of Compile to DLL on the Database Code dBation
dialog box before generating the persistence dedlemore information, refer to the description @niguring Code
Generation Setting for Cith the Implementatiochapter.

Compile o DLL

MET Framewark Directory : C U INDOW S Microsoft, MET | Framewark), E

Figure 19.84 - Compile to DLL options

By referencing C# project

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



