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Chapter 6 - Mapping Object Model to Data Model
and vice versa

Being an Object-Relational Mapping tool, DB VisédRCHITECT (DB-VA) automates the mapping betweenesbjpnd data
models. This chapter describes how DB-VA maps thjeat model to data model and vise versa, anddntes the usage of
ORM diagram.

In this chapter:

e Introduction

e Mapping Object Model to Data Model
e Mapping Data Model to Object Model
e Showing Mapping by ORM Diagram

Introduction

DB Visual ARCHITECT (DB-VA) supports Object Relatial Mapping (ORM) which maps object models to gnttational
models and vice versa.

DB-VA helps mapping between Java objects to ratafiolatabase. It not only preserves the data,|bothe state,
foreign/primary key mapping, difference in datadygnd business logic. Thus, you are not requirdtitalle those tedious
tasks during software development.

Mapping Object Model to Data Model

This section shows you how DB-VA maps object modeldata model.

Mapping Classes to Entities

Object Model can map to Data Model due to the ptst nature of classes. Persistent classes cas petsistent data storage
during the application is running. Hence, all p&tesit classes can map to entities using a oneday@pping.

Example:

==0RM Persistahle==
Customer T {__Customer 1

-customer|D : int +CustomeriD
-customertlame : String CustomerMame
-address : String Address
-contactPhone : String ContactPhone
-email : String Email

Customer Class Customer Entity

Figure 6.1 - Mapping Classes to Entities

In the above example, the Customer Class is mapfibdhe Customer Entity as the Customer instameestore the customer
information from the Customer Entity.
Mapping Attributes to Columns

Since the persistent classes map to the entitgsigtent attributes map to columns accordingly-\DBignores all non-
persistent attributes such as derived values.

Example:
<<CRM Persistable==
Customer [ Customer Y
-customerlD : int P> [.c int
-customerhlame : String P CustomerMam varchar(253)
-address : String —_— Address varchar(253)
-contactPhone : String —_— ContactPhone  warchar(255)
-email : String _— Email varchar(255)
Customer Class Customer Entity

Figure 6.2 - Mapping Attributes to Columns
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In the above example, the following table showsnttawping between the attributes of the Customes<Ciad the columns of

the Customer Entity.

Customer Class Customer Entity
CustomerID CustomerID
CustomerName CustomerName
Address Address
ContactPhone ContactPhone
Email Email
Table 6.1

Mapping Data Type

DB-VA automatically maps the persistent attribyieet to an appropriate column data type of the detalyou desired.

Example:

<<ORM Persigtable=>

Customer

-customeriD : it —— [Customerid it
-customerhiame : String » | c

-address : String ————» | aadress varchar(255)
-contactPhone : String —— | contactPhone  varchar(255)
-email : String —  » | Email varchar(255)

Customer Class Customer Entity

Figure 6.3 - Mapping Data Type

In the above example, the following table showsrtamping between data types

Customer Class

Customer Entity

int int (10)
String varchar(255)
Table6.2
A table shows the data type mapping between objedel and data model.
Object M odel Data M odel
Boolean Bit (1)
Byte Tinyint (3)
Byte[] Binary(1000)
Blob Blob
Char Char(1)
Character Char(1)
String varchar(255)
Int Integer(10)
Integer Integer(10)
Double Double(10)
Decimal Integer
Bigdecimal Decimal(19)
Float Float(10)
Long Bigint(19)
Short Smallint(5)
Date Date
Time Time(7)
Timestamp Timestamp(7)
Table 6.3
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Mapping Primary Key

You can map an attribute to a primary key colummeWyou synchronize the ORM-Persistable Classe&RD, you will be
prompted by a dialog box to select primary key.

e You can select an attribute as the primary key.
* You can let DB-VA generate the primary key autocsity.

Example:

® Sync to Entity Relationship Diagram E|

Select Primary Key
Select primary key:

Class Primary Key

Cescription

D0 Nok Generats

Reset al to Auko Generate ] [ Reset all ko Do Mot Generate ]

Figure 6.4 - Sync to Entity Relationship Diagram dialog

In the above example, when synchronizing the @&soduct to entity relationship diagram, the abdialog box is shown to
prompt you to select the primary key of the Prodi@ass.

Under the drop-down menu, you can select eitherobtiee attributes of the Product class to be tiragry key, or assign DB-
VA to generate the primary key automatically, dese"Do Not Generate" to leave the generated entity without primary.key

Product

Primary Eey: ProducD +ProductlD integer(10)
<=0RM Persigtables= Description  integer(10)
Product R

-Product|D : Integer

-Description : String \i -
Privuzy Koy Auto Gererats s InERerii)

ProductiD  “integer(10)
Description integer(10)

Figure 6.5 - Different between specify a primary key and auto generated

The above diagram shows if you assign Productipriasary key, the ProductID of the generated enktygduct will become
bold; whereas if you selecAtito Generate" for the primary key, DB-VA generates an additibatiribute ID as the primary
key of the Product entity.

Mapping Association

Association represents a binary relationship anaiagses. Each class of an association has a rotde Aame is attached at
the end of an association line. DB-VA maps the rame to a phrase of relationship in the data model

Mapping Aggregation

Aggregation is a stronger form of associationefiresents the "has-a" or "part-of" relationship.

Example:
<<0ORM Persistable=> ==0RM Persistable>>
Ci is part of CosnsistsOf
=10 int 1 B D it

iz part of CosnsistsOf +ID
ES et - - #companylio

Figure 6.6 - Mapping Aggregation
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In the above example, it shows that a company stsef one or more department while a departmeapisrt of the
company.

ﬂ You have to give the role names, "ConsistsOf" asdPart Of" to the classes, Company and Department
the association respectively in order to procegti¢agyeneration of code.

Mapping Composite Aggregation

Composite aggregation implies exclusive ownershifh® "part-of* classes by the "whole" class. Itams that parts may be
created after a composite is created, meanwhile garts will be explicitly removed before the dastion of the composite.

Example:
- =<0RM Persistable==
=<0RM Persistable== BelongedTo has EmergencyContact
S udanC -Mame : String
FStudentlD : integer | Phone : String
Fhame : Sting 1 1 D - int
( Em ergencyContac |
BelongedTo has | Name )
+StudentiD integer(10) [+ — - _ _ I EIEIEREERY
Name varchar(255) I D integer(10)
= — | |#StudentStudentiD  integer(10)

Figure 6.7 - Mapping Composite Aggregation

In the above example, DB-VA performs the Primaryéign Key Column Mapping automatically. Studentitee student
entity is added to the entity, EmergencyContagirasary and foreign key column.

Mapping Multiplicity

Multiplicity refers to the number of objects assded with a given object. There are six types oftipiicity commonly found
in the association. The following table shows tytax to express the Multiplicity.

Table shows the syntax expressing the Multiplicity

Type of Multiplicity Description
Zero instance
0..1 Zero or one instances
0..* Zero or more instances
1 Exactly one instance
1.* One or more instances
* Unlimited number of instances
Table 6.4
Example:
accomm dateBy host |
“ORMVPerSID'd'ablen — E
: Aok :gxrecamym m_nﬁ\_d;lteay

Figure 6.8 - Mapping Multiplicity
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In the above example, it shows that a parent dirgdtole: host) contains zero or more subdireew(irole: accommodated
by).

When DB-VA transforms a class with multiplicity béro, the foreign key of parent entity can be flélan the child entity. It
is illustrated by the DirectorylD.

® Column Specification @l
Gereral | References | Comments

Marne: DirectoryID|

Check constraint:

Documentation:

FHM BT u| S = =52 FRe £ fak;

i

[ Include in primary key Mulable [7] Unique

[ Reset ] [ [s]4 ][ Cancel ][ Apply ][ Help ]

Figure 6.9 - Column Specification of the foreign key

Table shows the typical mapping between Class Riagind Entity Relationship Diagram.

Class Diagram Entity Relationship Diagram

0.1

0.1

T o)

Table 6.5
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Mapping Many-to-Many Association

For a many-to-many association between two clagx#@s/A will generate a Link Entity to form two onte-many
relationships in-between two generated entitieg fifimary keys of the two entities will migratette link entity as the
primary/foreign keys.

Example:
==0RM Persistable=>
==0RM Persistable== Course
Contains Enrols
S -CourseCode : int
-StudentlD : integer [ 0. Name : String
-Mame : Sting -Tutaor: String
Student 4 Student_Courss b ( Courss i
+StudentlD integer(10) +#StudentStudentiD  intager(1o) | COMANS +CowrseCode  integer(10)
Name varchar(255) Enrals +#Course ComrseCode intager (1) Name varchar(255)
Tutar varchar(255)

Figure 6.10 - Mapping Many-to-Many Association

In the above example, DB-VA generates the linktgnStudent_Course between entities of StudentGmdse when
transforming the many-to-many association.

Mapping Inheritance/Generalization

Generalization distributes the commonalities fréwa superclass among a group of similar subcla$$essubclass inherits all
the superclass's attributes and it may containifspattributes.

DB-VA provides two strategies for transforming theneralization hierarchy to relational model. Tiwe strategies for
transformation are table per class hierarchy abig faer subclass.

Using Table per Class Hierarchy Strategy

Transforming generalization hierarchy to relatiomaldel with the table per class hierarchy strat&BsVA not only
combines all the classes within the hierarchy orte single entity containing all the attributest, &iso generates a
discriminator column to the entity. The discrimioiais a unique value identifying the entity whiderarchy it belongs to.

By using the table per class hierarchy strategytithe used for reading and writing objects casdesd. However, more
memory is used for storing data. It is useful & ttiass will be loaded frequently.

Example:

<<0ORM Persigtable=>

-accounthlumber : integer
-password | String
halancs @ integer

( Bankaccount \

+accountiumber integer(10)
? password varchar{255)

_b halance integer(10)

interest integer{10)
Discrim inatar varchar(255)

<=ORM Persistahle=> <<ORM Persistable=>
Checki t Saving? mnt
Hinterest : integer

Figure 6.11 - Mapping Inheritance/Generalization using Table per Class Hierarchy Strategy

In the above example, it shows how DB-VA transfothesgeneralization with CheckingAccount, SavingsAmt and their
superclass, BankAccount applying the table pessdiérarchy strategy.
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Using Table per Subclass Strategy

When DB-VA transforms a generalization hierarchingshe table per subclass strategy to relatioralah each subclass will
be transformed to an entity with a one-to-one ifigng relationship with the entity of the supersta

By using the table per subclass strategy, it caa sgemory for storing data. However, it takes tfiorereading and writing an
object among several tables which slows down teedfor accessing the database. It is useful iflds, which contains a
large amount of data, is not used frequently.

Example:
==0RM Persistable==
_aﬂ:oumNumhgr' integer ( Bankaccount SavingAccount ‘\
-password - String ntH umber } - +28.
-balance : integer 2
password intere st
balance
‘{r = Discrim inator
€ CheckingAccount 3

<<ORM Persisiable=> <<ORM Persstables> T acCOR M O e J

o

-interest : integer

Figure 6.12 - Mapping Inheritance/Generalization using Table per Subclass Strategy

In the above example, it shows how DB-VA transfothesgeneralization which applies the table peckds hierarchy
strategy to the CheckingAccount and SavingsAccount.

Using Mixed Strategies

DB-VA allows applying the two inheritance strategte different subclasses within a generalizatienanchy in Java project.
By applying different strategies to different swdsdes within a generalization hierarchy, DB-VA sfanms the generalization
hierarchy with respect to the specified inheritasitategies.

Example:

® Inheritance St rategy @

Payment
ChequePayment (Table per class hierarchy)
B CreditCardPayment {Table per subclass)

Inheritance Strategy: |Table per class hierarchy w | | Apply

Figure 6.13 - Using Mixed Strategies

Applying the above inheritance strategy to the galimtion with the ChequePayment and CreditCardieay and their
superclass, Payment, DB-VA transforms it into twtitees as shown below.

==0ORM Persistable=>

Payment
D it
~Amount : double —
Payment CreditCardP ayment
+ID t H +#Pay mentiD
. Am ount CreditCardio
ChegueMo ExpiryDate
Discriminator CardType
=<0ORM Persistable=> =<=0ORM Persistable== CardHolder
ChequeP ayment CreditCardPayment
-ChegueMo :int -CreditCardho : int
-ExpiryDate : Date

-Card Type : String
-C ardHolder : String

Figure 6.14 - Mapping with mixed Strategies
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In the above example, it shows that applying tallehierarchy inheritance strategy will result onbining the attributes of
the superclass and subclass into one single evitilg table per subclass will result in forming emtity of subclass and a one-
to-one identifying relationship between entitiesoperclass and subclass.

Applying two inheritance strategies to differenbslasses within a generalization hierarchy is only
available in Java project. If mixed strategiesapplied to the generalization hierarchy in .NETj@ct it
will result in error when the generation of codel aiatabase.

Mapping Collection of Objects to Array Table

For a persistent class acting as persistent datags, it may consist of a persistent data contgiaicollection of objects. DB-
VA promotes the use of Array Table to allow usetsieve objects in the form of primitive array.

When DB-VA transforms a class with an attributeuofiy type modifier, this attribute will be conweitto an Array Table
automatically. The generated entity and the ambietform a one-to-many relationship.

Example:
==0RM Persistable== << Array Table==
Contacte ey
D irt iy o ~aComtactEntryiD
-Name : Sting - Name + ContactEntryindex
-Address: String Address Phone
| -Phone : String[] | .'.I

Figure 6.15 - Mapping Collection of Objectsto Array Table
In the above example, the phonebook has a contagtfer each contact person. Each contact perssonhmve more than one
phone numbers. In order to ease the retrievalooflaction of phone objects, DB-VA converts the paattribute into a
ContactEntry_Phone array table.

Mapping Object Model Terminology

Table shows the shift from object model to data ehderminology.

Object Model Term Data Model Term
Class Entity
Object Instance of an entity
Association Relationship
Generalization Supertype/subtype
Attribute Column
Role Phrase
Multiplicity Cardinality

Table 6.6
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Mapping Data Model to Object Model

This section shows you how DB-VA maps the data rtmebject model.

Mapping Entities to Classes

All entities map one-to-one to persistent claseesi object model.

Example:

=<0ORM Persigtable==
( Customer il Ci
CustomerlD -customeriD : Integer
Customerbame -customerName : Sting
Address -address : String
ContactPhone -contactPhone : String
Em ail -email : Sting

v

Customer Entity Customer Class

Figure 6.16 - Mapping Entitiesto Classes

In the above example, the Customer Entity map orenat the Customer Class as the Customer instamcstare the

customer information from the Customer Entity.

Mapping Columns to Attributes

Since all entities map one-to-one to persisterssela in an object model, columns in turn map tibates in a one-to-one
mapping. DB-VA ignores all specialty columns suslcamputed columns and foreign key columns.

Example:
==0ORM Persistables>
(— Customer ) e
CustomerD  integer(10) P | : D Int.eger
Customerhame varchar(255) P = _Nﬂff'e : Sting
Address varchar(zss) | —————————» [address: S‘lrln.g :
ContactPhone  varchar(2ss) | ——————————P -mrﬂat.il’hnne String
Email varchar(255) —_— -email : String
Customer Entity Customer Class

Figure 6.17 - Mapping Columns to Attributes

In the above example, the following table showsnttapping between the columns of the Customer Eatitithe attributes of

the Customer Class.

Customer Entity Customer Class
CustomerID CustomerID
CustomerName CustomerName
Address Address
ContactPhone ContactPhone
Email Email
Table 6.7
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DB-VA automatically maps the column data type taappropriate attribute type of object model.

Example:
<=0RM Persistable==

(— Customer ) Customer
CustomerD  Iinteger(10) P | 3 D : |f11.egmf
CustomerMame varchar(255) P [ .Nﬁ"“’- String
Address varchar(2s5) | ———————F» [@ddress: strm.g
ContactPhone  varchar(255) —_— -corvtgctPn_one. String
Email varchar(255) —_—) -email . String

Customer Entity Customer Class

Figure 6.18 - Mapping Data Type

In the above example, the following table showsntitapping between data types

Customer Entity

Customer Class

int (10) int
varchar(255) String
Table 6.8
A table shows the data type mapping between Ohbjedel and Data model.
Data M odel Object Model
Bigint Long
Binary Byte[]
Bit Boolean
Blob Blob
Varchar String
Char Character
Char(1) Character
Clob String
Date Date
Decimal BigDecimal
Double Double
Float Float
Integer Integer
Numeric BigDecimal
Real Float
Time Time
Timestamp Timestamp
Tinyint Byte
Smallint Short
Varbinary Byte[]
Table 6.9
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Mapping Primary Key

As the columns map to attributes in a one-to-onppimg, primary key columns in the entity map taihtttes as a part of a
class.

Example:
& Product D =<0ORM Persistable=>
ProductlD  integer(10) > Pf_ﬂduct
Description  varchar(255) | -gmdu.r;tl.ﬂ : Ir;teger |
-CesCription @ ring

Figure 6.19 - Mapping Primary Key

In the example, the primary key of entity Prodietpductl D maps to an attribute ProductID of the class Prbduc

Mapping Relationship

Relationship represents the correlation amongiesitiEach entity of a relationship has a role echPhrase describing how the
entity acts in it. The phrase is attached at tlteadra relationship connection line. DB-VA maps fiease to role name of
association in the object model.

There are two types of relationships in data moagbping to object model - identifying and non-idiirig.

Identifying relationship specifies the part-of-wlaoklationship. It means that the child instanaeoaexist without the parent
instance. Once the parent instance is destroyedhifd instance becomes meaningless.

Non-identifying relationship implies weak dependgnelationship between parent and child entitidser€ are two kinds of
non-identifying relationships, including optionadcamandatory. The necessity of the parent entitgxactly one" and "zero
or one" in the mandatory and optional non-identifyrelationship respectively.

Mapping Identifying Relationship

Since the identifying relationship specifies thetyd-whole relationship, it maps to composite aggations which implies that
the part cannot exist without its corresponding eho

Example:
i Em ergencyC ontact i
BetongedTo T nteger (i)
+StudentiD integer(10) [+~ _ Hame varchar(255)
Name: varchar(255) Tl ™S phone varchar(255)
" - b |#StudentStudentiD integen®)
==0RM Persistable>>
<<ORM Persistable=> | BelongedTo has EmergencyContact

Stunert ID:int

1 1 l-name : Stiing
I-phone : String

-stucertiD : int
F-name : String

Figure 6.20 - Mapping Identifying Relationship

In the above example, DB-VA maps the identifyin@tienship between the entities of EmergencyCoraadtStudent to
composition aggregation.

Mapping Non-identifying Relationship
Since non-identifying relationship implies weakat&nship between entities, DB-VA maps it to asatian.
Example:

BelongedTo Property
Jomm e e 04
Qwns

<<ORM Persistables> | BelongedTo Owns | <<ORM Persistables>
Owner 1 0. Property
I [

Figure 6.21 - Mapping Non-identifying Relationship

In the above example, non-identifying relationdhghween entities Owner and Property maps to agsmtizetween Classes
of Owner and Property.
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Mapping Cardinality

Cardinality refers to the number of possible instmnof an entity relate to one instance of anathéty. The following table
shows the syntax to express the Cardinality.

Table shows the syntax expressing the Cardinality

Type of Cardinality Description
+Ho— Zero or one instance
2O— Zero or more instances
—-+— Exactly one instance
> One or more instances
Table 6.10

Table shows the typical mapping between Entity fRatahip Diagram and Class Diagram.

Entity Relationship Diagram Class Diagram

Table 6.11

Mapping Many-to-Many Relationship

For each many-to-many relationship between entiids VA generates a Link Entity to form two oneftmany relationships
in between. The primary keys of the two entitieB automatically migrate to the link entity to forthe primary/foreign keys.

Example:
Student Enrols ( Student_Courss ‘\ contains [ Courss Y

+Studentld integer(10) +#Stude ntStudent/D inte ger... +CowseCode integer(10)
Name varchar(255) +#Course ComrseCode  imte ger... MName wvarchar(255)
Tutor varchar{255)

=<0RM Persistable==

==0ORM Persisable>= . Cowrse
Student contains Errols -
. " " -courseCode : int
-studentiD : int 0. B Lname: Stiing
-name : String tutor : String

Figure 6.22 - Mapping Many-to-Many Relationship

In the above example, DB-VA generates the linktgmince a many-to-many relationship is setup betvie® entities. To
transform the many-to-many relationship, DB-VA méps many-to-many relationship to many-to-many eisgion.
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Mapping Array Table to Collection of Objects

DB-VA promotes the use of Array Table to allow sseatrieve objects in the form of primitive array.
When DB-VA transforms an array table, the arrayetatill map to an attribute with array type modifie
Example:

<< frray Tables= | =<<0RM Persistables>
ContactEntry_Phone ContactEntry

d +#ContactEntiylD  integer(10) -— D int
+ ContactEntryindex  integer(10) -name : Stiing

Phone varchar(255) -address | String

+ID integer (10)
Name varchar(253)
Address  varchar(255)

| -phone : String[] |

Figure 6.23 - Mapping Array Table to Collection of Objects
In the above example, the phonebook has a contaigtfer each contact person. Each contact persmntmve more than one
phone numbers. The array table of ContactEntry_@Inaaips into the phone attribute with array type ifrexdn the
ContactEntry class.

Mapping Data Model Terminology

The following table shows the shift from data moebbject model terminology.

DataModel Term Object Model Term
Entity Class
Instance of an entity Object
Relationship Association
Supertype/subtype Generalization
Column Attribute
Phrase Role
Cardinality Multiplicity
Table 6.12

Showing Mapping by ORM Diagram

In order to identify the mapping between the obfaal data models clearly, DB-VA provides you an O&&gram to show
the mappings between the ORM-Persistable clasgsndrresponding entity.

As DB-VA allows you to name the ORM-Persistablessland its corresponding entity differently, argbahe attributes and
columns as well, you may find it difficult to idéfytthe mappings not only between the ORM-Persistalasses and the
corresponding entities, but also the attributesa@idmns. Taking the advantage of ORM diagrampntlappings between
ORM-Persistable classes and entities and betwédudds and columns can be clearly identified.

DB-VA provides you two ways to create the ORM dagrfor showing the mapping between the object atd chodels:

1. Creating an ORM diagram from the existing clasgidien and/or ERD.
2. Drawing an ORM Diagram

Creating an ORM Diagram from Existing Diagrams

The following example shows you how to show the piag between the existing object and data modeth&yYRM
diagram.
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Let us assume the following class diagram has besated and synchronized to the entity relationdidgram (ERD).

<G Peramatians T
Purchaselivdes " . Orddest ine ’ Furchusetroe | BeranTn Grastine
Fowen | Ceengte  Conmmr e T = e, ] e
[iisia: 51 1 e oty Iitager Didw varchea [255) T CinesrCiry ol
ibaaiAmi Dbl 'm o TtoaAn datde g Subibokel doile
= i i 1| ecusmmercusnmens nt - deewcnamonere o ot
H Cangan
1 d oG ot it
Placs 1.* Qrieredy | 0.0 ({Pacey Orderestly |
1
PlaoscBy | 1 Owders | 1
=<GRM Persmanias= <<QR M Py e sl e
Eustnmer Broduct e
Feustamen - imt procact -t
L customenfianie | Shing [ roduatlasia | String Customerfiane varnarss] Fromt
adiiess | Sing riFiios - Doibis Address VB (55) [reduzan +
LortaciP e Sring CortuctFhann vt 255) Frechctlnms varshe 055
[ =vtiail - Siing Emal wamharIss) 5 UnitPrice counts

Table 6.13

You can create an ORM diagram by either the objexdel, data model, or both. The following stepsslgou how to create
the ORM diagram by using the object model.

1. Right-click on the class diagram, sel&ehd to > ORM Diagram > New ORM Diagram from the pop-up menu.

Add Shape »
==0ORM Persistable=>
Purc| D Open Specification... rderline
-PO_ND -
_elate - St []3 Paste View b Integer
-ttoalAmt Paste Maodel : Double
Rename. ..
Place v o[ 0.
Zoom ]
Background Calar ...
PlacecB| ) Is 1
Grid »
==0RM Connector Style ) Persistable=>
C Product
-custome| Connection Point Style b D:int
-custome| Auto Fit Shapes Size [lame: String
-address E: Double
-cortactP Layout »
pems Presentation Options »
Lock Diagram
Selectable 3
Synchronize to Entity Relationship Diagram
ORM 3
Send to P ||[F] oRMDiagram b |||/ i
B~] [a 15 Mew ORM Diagram l}

Figure 6.24 - Send to a blank new ORM Diagram

A new ORM diagram is created which displays the OR&fsistable classes.

5 OBRM Dia

m [;] ‘ £ <defaulk package=|
A

[Form &
g2 3 <<ORNM Persistable=>
- F Order
& —- .
-FO_ND:int
++r iy date - String
e ttoalAmt : Double
B -
AL e <<ORM Persistables>
Ci
oo customerlD ; int
E = 73 -customeriame ; Sting
= -address : String
— luy -cortactPhone | String
-email : String

<<0ORM Persigtable=>
OrderLine
D int
orderaty ;| Integer
~subtotal : Double

<<0RM Persistable=>
Product
HprocudiD : int
-procudttam e : String:
-unitPrics ; Doukle

Figure 6.25 - The classesin ORM Diagram
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.ﬂ Alternatively, you can create the ORM diagram fribra data model by right-clicking on the
ERD, and selectin§end to > ORM Diagram > New ORM Diagram from the pop-up menu.

2. Mouse over the ORM Persistable class, clickGhass-Entity M apping - > Entity resource.

B ORM Diagram1

<default package> | .

FaEEEE
=<0RM Persistabless °
PurchaseOrder
AP0 _ND:int
l-date : String
Htoaldmt - Double
Ll

'-1 dasstntity Mapping -= Entity
s

Figure 6.26 - "Class-Entity Mapping - > Entity" resource

3. Drag the resource on the ORM diagram to show theesponding entity associated in the mapping.

& ORM Diagram1

<default package=|

=<ORM Persistable=>

PurchaseOrder >
LPO_NO :int :
|-date - Stiing :

Htoaldmt : Double

Figure 6.27 - Drag the resource to the diagram

A class-to-entity mapping is shown on the diagram.

& ORM Diagram1
,i G:I | % |<defaul package>| o
'S

Plown_
g 5 <=ORM Persistables> i PurchassCrder )
E - PurchaseOrder +PO_NO int

-PO_NO int Date varchar255)
hese 30 I’] -date : String TtoalAmt double
P -toalAmt : Double :&Custamercn.domedﬂ int
-----

Figure 6.28 - The Mapping Entity will be created
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4. By repeating steps 2 and 3, all class-to-entity pirags for all classes can be shown.

3 OR [ia
|'—h Gj | ¥ =<default package>|
'y
|SJoRM =
: P ersigtable== urchassOrder
3 ORM Persistabl ( PurchassOrd ]
|:i__| . PurchaseOrder [+PO_NO int
-PO_MNO :int Date varchar(255)
o "I -date : Sting Ttoal&mt double
i -tioal&mt : Double #CustomerCustomenD  int
-----
AF g =<0RM Pergstables> f' Customer |
Customer +CustomesiD int
Ho.. & [customeniD it Cus MName varchar(255)
E - E -customerMame ; String Address varchar(255)
st |-address : String ContactPhone  varchar{255)
—  |u -contactPhone | String Email varchar(255)
-email ; Sting -
_ ( OrderLine 0
<<ORM Perssahle=> BT int
—OrderLine OrderQty int
plsde Subtotal  double
-ordeGity | Integer #Purchase OrderPC.NO  int
-subtotal | Double #ProductProductiD int

<<0RM Persgtables>

Product Product Y
produdtiD - int +Produ.ct||:l : int
-procuctiame ; String Productame varchar{255)
LR fice : Double Lnidaes s dahle

Figure 6.29 - Mapping entities for all classes

j If you have created the ORM diagram from the datdeh you can show the class-to-entity
mapping by dragging thélass-Entity Mapping - > Class resource.

W & | ¥ |<default packages| .
s = =5 e i

[Florm e 1l ] 7] i i il

= OrderLine k
ﬁ W | +D el Class-Entity Mapping -3 Class
E —- OrderQty nt
e B Subtotal double

i #Purchase OrderPQ NO  int
b e #ProductProduchD int

Figure 6.30 - "Class-Entity Mapping - > Class' resource on Entity

Drawing an ORM Diagram

You can create a new ORM diagram in one of thectiways:

* Onthe menu, clickile> New Diagram > Others> ORM Diagram.

:.Fi.le.Edit View Tools Window Help

ORM Diagram [%

[T Mew Praject Ctrin | O - E - @\ 2‘:1 @‘ @ki T | Q‘: [
.New Diagram 3 UML Diagrams L3 % i @ @ @ ﬂﬂ

u‘:-‘ Open Praject... CH+0 Requirements Capturing o
Reopen Al Others L4 Entity Relationship Diagram

EEE

Save Project as... EJB Diagram

Figure 6.31 - Create an ORM Diagram
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On theDiagram Navigator, right-click ORM Diagram > Create ORM Diagram.

Diagram Navigator g &

P e ) 2

eETERE
d

&‘| Class Diagram

| Textual Analysis

{5 EJB Diagram f_‘l Create ORM Diagram %
1| Overview Did E—_._j\ Collapse
;j\‘ Expand

Sorking 13

Figure 6.32 - Create ORM Diagram on Diagram Navigator

On the toolbar, click thslew ORM Diagram icon.

A new ORM diagram is displayed.

Creating ORM-Persistable Class and Mapping Entity to the ORM Diagram

After created a new ORM diagram, you can create GiRivbistable class and its mapping entity on th&@kRgram
To create an ORM-Persistable class on ORM diagram:

1. On the diagram toolbar, clidRRM -Persistable Class shape icon.

& ORM Diagram1

<default packzs

stable Class

Figure 6.33 - ORM Persistable Classicon

2. Click a location in the diagram pane.

DB-VA places a class shape icon which is marketi ¥AtORM -Per sistable>> on the diagram.

3. Type the name for th@RM -Persistable Class.
* You can edit the name by double-clicking the namleyopressing thé&2 button.

W e} | % |<default packages | -

) s
[Form &

ﬁ | =<0DRM Persigables>
m — Studnet
wovh,

4—rn

Figure 6.34 - ORM Persistable Class
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Creating Associated ORM-Persistable Class to the ORM Diagram

You can create an associated ORM-Persistable lojassing the association resources of an ORM-Rabdésclass.

1. Mouse over the ORM-Persistable class, dragthe-to-One Association - > Class resource to the diagram to create
another ORM-Persistable class with a one-to-orextional association.

ORM Diagram1

[} <defaul package> | -

Figure 6.35 - "One-to-One Association - > Class' resource

2. Enter the name to the newly created class.

5 ORM Diagram1
W E} | ¥ <defaulk package= | -,
r'y

[TICRM
82 O
E,J S <=<0DRM Persigahles>
el Studnet
A >
.....
i 1
.. =

<<ORM Persistable>>
=- Profile

Figure 6.36 - An ORM Persistable Class are created

Creating Mapping Entity to the ORM Diagram
To create the mapping entity of the ORM-Persistalass:

1. Mouse over the ORM-Persistable class, click and thhaClass-Entity M apping - > Entity resource to the diagram.

B ORM Diagram1
W 1'3 | ¥ <defaul: package> | .,
A

|Hom &

g = |8 & (B LB LB

@m —- | ’ma L
el e e
3

- 1

. = _
73 = «cﬁmppr:r;::am:#

— [ud

Figure 6.37 - "Class-Entity Mapping - > Entity" resource
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The corresponding mapping entitudent is created automatically.

I ORM Diagram1
W 1'3 ‘ £ <default package= | -
'y

[ToRM &
g i ~<ORW PeraEaE
- Studnet

i -
4y

.....

1

i e
@l = <<ORM Persistables>
o Profile.

Figure 6.38 - Mapping Entity are created

Create the mapping entity of Profile class by usheClass-Entity M apping - > Entity resource

5 ORM Diagram1
W 13 | ¥ <defaul package=| .,
'

[ToRM &
g 3 ~<ORM ParaaE
- Studnet

o -
o

.....

1

i e

@ = <ZORM Persidables> (— Profie )
= . e

Figure 6.39 - Mapping Entities for the Classes

You can create the Entity and the mapping ORM-Btisle class using the same approach of

Creating ORM-Persistable Class and Mapping Entityding theEntity icon on the diagram
toolbar and th€lass-Entity Mapping - > Class resource.
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Showing Attribute Mapping

The object-relational mapping exists not only betwéhe ORM-Persistable class and entity, but &lsattributes and
columns. You can investigate the mapping betweemttiibutes and columns by using the Attribute Mag feature.
To view the attribute mapping:

1. Right-click on the ORM diagram, seléétew > Attribute Mapping from the pop-up menu.

= ORM Diagram1
m B | ¥ <defaul package:| .
'y

EORM = Add shape »
g 3 <<ORM Persistable=> Open Specication...
& — PO _ND it D} Paste View 5)
ERE h- e Sttlng' Faste Model
e Py [HtoalAmt : Double
Rename. ..
-----
T Zoom »
" =<0RM Persigtables:>
Custon Background Colar, ..
@ | [ HstemerD: it ., .
E = |-customertiame : String
Lo [-address : String Connectar Style 3
T lad [-cortactP hone : String . . .
lemail : String Connection Paink Style b
Auto Fit Shapes Size
<<ORN Peradable>> bayok *
OrderLine Lock Diagram
HD it o Selectable L]
l-ordlerQty : Integer
l-sukitatal i‘i Double Presentation Options 3
Wigw b || v | Class Mapping
O PeaaRa Synchronize from Classes to Entities Attribuke Mapping [} |
_ Pf_ﬁH& Synchrorize From Entities o Classes
[proclutiD ; int.
Lo ud me: String Producthlame varchar(2553
i aes - e UnitPrice.  double

Figure 6.40 - Switch to Attribute Mapping view

The class-to-entity mapping shown on the ORM diamgisschanged to attribute-to-column mapping autaraby.

& ORM Diagram1
m [;j | % |<default package>| o
'y

[FloRM &

g 35 <<0RM Persistable== (@ Purchass0rder B

A —- PurchaseOrder | —+oNO int

FPO_NO :int _._._._'_______4_.—-—-—'— Date varchar(253)

e |—' -date : Sting e Ttoal&mt double
SR HtoalAmt : Double #CustomerCustomenD it

-----

A e =<ORM Persigable==

e (—__ Customer )

M lcustomerlD @ int +Cl b nt

BEB-E Leustomerhame ; String CL varchar2s5)

e | address : String | ————— | Addiess varchar(255)
— |l lcontadtPhone: String  ——— | ContactPhone  varchar(255)

-email ; String. ———————————— Email varchar(255)

<<ORM Persistable=> £ OrderLine 7
OrderL ine ——m int
LD int e ——]] OrderGity int
LorderGity ; Integer R Subtotal dlouble
sultotal : Double #Purchase OrderPONQ  int
:FProdacthdnr!!D int
=<0RM Persistable==
Product ( Product ™
bproductD : int T liProducto it
produdiame: String  —————— | podiciName varchar(255)
FunitP rics ; Double [ ] Ump”'c_g' double

Figure 6.41 - ORM Diagram in Attribute Mapping view
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Supporting Real-time Synchronization
ORM diagram supports real-time synchronizationt ihaany change in the class diagram, entity imiahip diagram and/or
ORM diagram will automatically synchronize to eaxther.

Let us take the ORM diagram created in_the Drav@fiVl Diagramsection as an example to modify the ORM-Persistabl
Class and Entity.

Forming a Class Diagram

You can create a class diagram from the existindaiso

1. Create a new class diagram by udiev Class Diagram icon.
2. Select the classes from tfiéass Repository, drag to the newly created class diagram.

Class Repository o & = ass Diagra
z E"ﬂﬁ ?3\‘ l& 18 % |§ & | ¥ |=default package=| -,
:-_;'-ESchnnl_ R il A
E Profile ATooks &
[ studnet L 4 Ii S
@C\ass )
B~
= —-
- T

Figure 6.42 - Drag the classes from Class Repository

The following class diagram is created.

= ass Dia

m l';j | ¥ |=default package> | .
'y

T, Tools  cp
@b/
T =<l e»>
f_ﬁclass S URM:::EZEME
R

e — 1
> =

- EAF o
3w 582

& &
=B -

=<0RM Persigtables==
e Studnet
0., =
o
— |

Figure 6.43 - Class Diagram form by the model in Class Repository

Modifying ORM-Persistable Class

You can modify the ORM-Persistable class such maméng the class name and adding attributes tol#ss.

1. Right-click theStudent class, selecAdd > Attribute from the pop-up menu.

" Sludne. Add 4 Attribute [y Abshitss
'd m Open Specification. .. Enter Operation Ale+Shift+C
Stereotypes 4 Template Parameter
1 Abstract
Visihility ]
«[lRM::;::sh\e» Sub Diagrams » a
Create Parent ]

Figure 6.44 - Add an attribute in Class
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An attribute is added to the Student class, andridygping attribute is added to the mapping Studetity
automatically.

<<ORM Persigtable=>
Studnet attribute  integer(10)
-attribute

1

<<ORM Persistable=>

Figure 6.45 - The column will added automatically

2. Enter 'StudentID : String" to the attribute of Student by double-clickingttie attribute. The type of the mapping
column is mapped to varchar(255) automatically.

<<ORM Persistable>>
Studnet StudentlD varchar(255)
-StudentiD : String

1

<<ORM Persistable=>

Figure 6.46 - The column will update when the mapping attribute modified

Modifying Entity
You can modify the entity such as renaming thetgntame and adding columns to the entity.

1. Rename the column &udent entity fromattribute to 1D by double-clicking on it.

=<0RM Persigtable>> m
Studnet ID varchar(255)
-StudentlD : String
1

=<0RM Persistable=> m
e _—

Figure 6.47 - Rename the column name and select not update to attrbiute

2. Right-click theStudent entity, selecNew Column from the pop-up menu.

u L
<<ORM Persistable>>
Studnet ID varchar(255)
-StudentID : String . a Open Specification. .. Enter
Hew Column % Alt+Shift+C

Sort Colurnns

4 Convert o Array Table

Corwert ko Partial Table

<<ORM Persistable=> Splt Table
Generate SOL...

Send to ]

Figure 6.48 - Add a column to an Entity
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A new column is added to the Student entity ancttireesponding attribute is added to the StudenyiciRrsistable
class automatically.

==0RM Persistable== Studnet
Studnet D varchar(255)
-StudentiD : String Column integer(10)
-oolumn : Integer

1

<<ORM Persistable>>

Figure 6.49 - Attribute will be added automatically

3. Enter 'Name: varchar(255)" to the column by double-clicking on it. The tydelee mapping attribute is mapped to
String automatically.

] A ST R A
[ J——— ——
<<0ORM Persistable== Stucnet 4

Studnet =[x} varchar(255)
-StudentlD : String Mame: varchar
-column : Integer Ll % o

1

==0RM Persistahle==

Figure 6.50 - Rename the column and data type

4. Double-click the column attribute of the Studemtssl, rename fromolumn to Name.

==0ORM Persistable>> Studnet
Studnet o] wvarchar(255)
-StudentlD : String Name wvarchar(255)
-Mame : String

1

<<ORM Persistables= (_Profle )

Figure 6.51 - The attribute changed

5. Modify the classes and entities on the ORM diagaanshown below:

OR Dia
m l‘_?j | ¥ <default package>| .
'
[FoRM
g o ==ORM Persidahle=> Studnet
El —_— Studnet D varchar(255)
et i -StudentlD : String Name varchar(255)
- -Name : Sting CourseCode varchar(255)
e Za g -CourseCade : String
B -
0 e
1
o, =%
BE-E <<0ORM Persistables> ( Profile b
— [ Profile dateOfBith  date
date0 fHirth : Date yearOfElement varchar255)
-yearO Element : Sting

Figure 6.52 - Modify the Classin ORM Diagram
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6. Navigate to the class diagram, the class diagrampdsted automatically.

5 ass Dia
|_h_. E] | ¥ <default package=| -
'y

x Tools &2

¢k s
,ﬂ sy <=0RM Persigahle>>
= Profile
B-+—- -dateO fBirth ; Date

w . yearOfElement : String

¢ = ]

e &

@ =

? """ <<ORM Perasables>

S B Studnet
HCo.: & -StucentlD : String

- Hiame; String

E T L__ﬂ'—,] -CourseCode : String
— [

Figure 6.53 - The classesin Class Diagramis updated automatically

Switching the View of Mapping

As ORM diagram provides two views of mapping, imthg the mapping between ORM-Persistable classatity (called
Class Mapping), and the mapping between attribanelscolumns (called Attribute Mapping).

To change the view of mapping, right-click on theMd-diagram, select the desired view from the sulmumef View.

Add Shape 3
a Open Specification. ..
=<0RM Persigtables=
it [y Paste view 5
-StudentlD : String Paste Model B
-Mame : Sting 1)
-CourseCode : String Renarme...
Zoom 3
4 Background Calar...
Grid ]
<<0RM Persistable>= Connector Style »
Profile | . .
date0Birth : Date Connection Poink Style ] 55)
-yearOfElement : String Auta Fit Shapes Size
Layout »
Lock Diagram
Selectable ]
Presentation Options »
Vigat P [lv | Class Mapping

Synchronize from Classes to Entities Attribute Mapping h

Synchronize from Entities to Classes

Figure 6.54 - Switch to Attribute mapping view

By selecting th&/iew > Attribute M apping from the pop-up menu, The class-to-entity mapgimgwn on the ORM diagram
is changed to attribute-to-column mapping autoradltic

=<0RM Persigtables>
Studnet wvarchar(255)
-StudentlD : String varchar(255)
-Mame : String CourseCode warchar(255)

-CourseCode : String

1

=<0RM Persigtable>>
Profile
-dateC Birth : Date
-yearCfElement | Sting

[ Profile |
dateQBirth date
yearDfElement varchar(255)

Figure 6.55 - The ORM Diagram in Attribute Mapping
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