DB Architect
User's Guide

Revision 1.0

Thank you for using DB Architect. This innovative new
program helps you create Java objects that map to Tables and
views in a relational database. It includes templates for Data
Access Objects, Value Objects and Entity Beans (BMP)

This guide provides you detailed instructions on how to use
the program. Although the user interface is very intuitive and
easy to understand, you might find this guide useful when
doing some advanced features.

If you find any area in the document that needs improvement,
please contact us at support@indus-soft.com
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Installation and configuration

DB Architect requires:
e A JDBC driver that is configured to connect with your local database

system.
e Java development kit 1.2 or higher to compile the generated code.

Installing DB Architect

For Windows (All platforms)

Installation on Windows is pretty straight forward. Download the installer
program from IndusSoft’s website and double-click the downloaded file. This
installer will create appropriate icons and the Java CLASSPATH

For UNIX (Solaris, Linux, AlX, HP-UX)

Download the installation file in a temp directory and change its permission to
executable by typing

chmod +x install.bin

Log in as root and run the install.bin file. Follow the instructions on the screen to
install the program.

Using RAW files

If you decide not to use the installer, simply unzip the files into a directory of
your choice. There are two script files — run.bat for Windows and run.sh for
UNIX. These batch files include all the appropriate JAR files in the CLASSPATH
that are necessary to run the application.

There are four sub-directories in the zip file:
1. config — Holds configuration-related files for DB Architect

2. lib — Holds required JAR files for DB Architect
3. project — Default directory for all user projects
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4. templates — Code templates used by DB Architect.

Creating a new project

The first step in using DB Architect is creating a new project. A project is a

logical grouping of actions performed on a database.

# DBArchitect Studio
File Action Help

=101 x|

18 Slsl 9]

(= Open existing project...

(=7 Create a new project

Click the “Create a new project” button to open up the new project screen shown

below.
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£ Mew Projeck x|

[Fﬁpi Project Name: |Cu5tnmerRelatinnApp |

Location: AdeploiprojectsiCustomerRelationApp.dbp
Compary |A|:me Corporation |
Database: |C|_|5t|:|merEI1 |
Copyright Copytight 1998-2002 Acme corporation. Al 8
Information: This code is a property of Azme corporation,

A |

| »

Create Project Cancel

|Cum.rright information. This will appears in the header of the generated code |

Field name

Project Name

Description
A user-specified project name. We recommend that you do not use

spaces in your project names since this represents a file name on the
hard drive.

Location This is the directory where the project is going to be installed. Click the
button next to the text control to change the directory.

Company Your company name. This information gets printed in the header of all
generated files.

Database A user-defined name for a database. This name does not have to point
to any physical database. The connection parameters will be asked for
in the later screens.

Copyright This text appears in the header of all generated code.
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Getting familiarized with the interface

DB Architect Studio has three main components: the object pane, detail pane and
code pane. The contents of the detail pane depend on what is currently selected in

the object pane. For example, if a table name is selected, the detail pane shows
information related to that particular table.

£ DBArchitect Studio

File Action Help

=10l x|

EREIEREY

® B dbo.Customer
® B dbo.discProd
@ EF dho discStatus
® B dhodiscussion
& B dbodiscussParam
® EH dbo.Downloadinfa
& BN dbo.guestlist

% B dbolocation

Object Pane

Detail Pane

[T Pimary Information

Output directony: |Z:1|:Ieplny’tp rojectsisrel

Package name: |com.acme webapp

Table alias name: |LDEETiDﬂ

Code template: | Simple DAO class

[¥] Include schema with table names

B | acationld
E® Segho Parameter Walle
®® address CAC file name prefix Dao
®® Lumiashers Extended file name prefix Ex
®® Commission Testiile name preﬂ}{ Test
& BB dbo.msgTypes Genergte collection classes? MBS .
& BB dbo.noEmails Cuollection class n_ame SUffix Collection
© B3 dbo Piethod Implement dynarmic cursors®? o
@ B3 dho Program ||
25 hesells = | £33 Generate Java Code |

*

4

Ef Daol ocation.java

Fthrows SQLException

if (readonly)

return false;

For anmy cother 50L relztsd srror, I*

public boolesn fetehByPk(Object m LocationId, Integer m Seqio) thr

Code Pane

I

Establishing connection to the database

After creating a new project, you must provide connection parameters for the
database. Click on the newly created database node in the object pane.
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f DBArchitect Studio -0 x|

File Action Help

I=ETETREY

||ﬁ: CustomerRelationApp

i@ Customerd] Datahase Conhection Type: Generic JDBC

JDBC Driver Class:  |sun.jdbc.odbe.JdbcOdbeDriver -
Connection URL |jdhc:udhc:Custumers | - |
User ld: |5.;.;.tt |
Password: S

[_] Display all tables after connection

[¥] Save password in configuration file. (unencrypted)

Connect

Project successfully saved...

Field name Description

JDBC Driver This is the name of the JDBC Driver class. This class must
class exist in the CLASSPATH. The most common reason for
connection failure is the absence of the class name from
CLASSPATH. A list of drivers is provided in the combo
box. However, due to licensing issues, we cannot ship the
actual driver with DB Architect.

Connection URL | This is the database connection URL. Please refer to the
JDBC driver documentation for the exact syntax.

User Id Your database user id.

Password Connection password

After the connection parameters are specified, click the “Connect” button to
establish connection to the database. You can optionally select the “Display all
tables after connection” check box to automatically include all the tables in the
database. However, if you have a large set of tables, do not select this box.
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Adding tables and views to the project

Once a connection to the database is established, you can add as many tables as
you like in the project using the add table screen shown below.

fl New Tables x|
Ohject ownerischema: | = tho -
Hame starts with: Search

~Available Tables——— ~Selected Tahles

EH dbo.Commaodity
ER dbo SerialMumbers

EH dbo.msgTypes
ER dho.noEmails
ER dbo.PMethod
E= dbo.Program
B2 dho.Reseller
B dbovaote

ER dbowinsgl 2
B dbo.DownlaadByPragra
B dbo.DownloadCount

ER dho.Downl
L I s

BE|44

Ok Cancel

Click the “Search” button to populate “Available Tables” list box.
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Sample application

The best way to understand the value of DB Architect is to see it in action via a
sample application and use DB Architect to generate the Java objects for this
application. Please note that this sample application is purposely made simple for

the sake of this tutorial. A real world application will contain many more tables
and relationships.

This sample application is a simple order entry application where customers place
their orders and the employees get some commission based on the sale amount.
The E/R Diagram of this database is given below:

employes
customer ssh_(PK)
customerld (PK) dob
framme friarme
[ Iname
phone cammissionType
<i> cnmmissinnaﬂa{;ﬂt
|
—— |
lr————
ordars u
orderld (PK)
custormerld (FK)
odate
employeeSsn (FK)
orderAmt

The remaining document will talk about these tables and the Java code necessary
to retrieve the data.

Source code templates

DB Architect uses different templates for code generation. Before we go further,
let’s discuss more about templates and their uses.
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Data access object

Data access objects (DAO) are used to decouple business logic from data access
logic. This decoupling allows developers to implement business logic that is
independent of the underlying database. The DAO template in DB Architect
creates four files. The relationship between these files is shown by the Unified

Modeling Language (UML) diagram below.

)

..orderentry.DaoCustomer

#FdbConn:Connection
Freadonky:boolean
FinsertSQALString: String
FupdateSALSrinG: String
#Fdelete 5L String: String
Forg_m_customerld:inteqger

+DaoCustomer
+DaoCustomer
+delete:boolean
+fetchByPk boolean
+inzerthoolean
+inzerthoolean
+posthoolean
+zetCleanvoid

dirty:boolean
valid:boolean
rr_custamerld:integer
rm_fharme: String
rm_lnarme: String
rm_phone:String

associatedOrdersCollection: Ex

acme.orderentry.ExCustomer

+ExCustomer
+ExCustomer

|:':| ..DaoCustomerCollection

#Frurindexint
#FdhConn:Connection
#F_CustomersVector
#FisCursorStatic:boolean

+DaoCustomerCollection
+inserthoolean
+ietchAllint

+ietchAllint

+irsthoolean
+lasthoolean
+nexthoolean
+prevcboolean

countint
data:ExCustomer

-ExCustomerCaollection

+ExCustomerCaollection

The above diagram is based on the generated code for Customer table in the
sample application. The DaoCustomer class holds references to all the fields in
the Customer table. Besides providing getter and setter functions for the fields, it
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also provides insert, post, delete, and fetch methods. These methods are
responsible for submitting SQL queries to the database. The user of this class does
not have to worry about how and where the actual data resides.

The second important class is DaoCustomerCollection, which holds an in-
memory cursor of DaoCustomer objects. The objects of this class allow you to
fetch a list of customers based on some criteria, query the database and store the
result in a Vector object. Once this Vector is populated you can move back and
forth as many times as you like without going back to the database. A Collection
object is a good candidate for holding lookup and related objects. In the example
application, you can call the getAssociatedOrdersCollection() method in the
DaoCustomer class to retrieve a list of associated orders for a particular customer.

The collection object comes in two flavors:

1. Static Cursor — Default
2. Dynamic Cursor

The fetch method of a collection object creates an in-memory cursor based on the
rows returned by a SQL query, which allows forward and backward browsing.
There are two ways to implement this cursor: static and dynamic. Static cursor
holds instances of DAO class while the dynamic cursor stores values for the
primary key fields only. Static cursors are better if the resultSet is relatively small
and the table content does not change, ie for, lookup tables, configuration tables,
etc. Since the static cursor does not re-query the database, if the data gets changed
by another user, those changes are not detected. On one hand, they have a larger
memory foot print and on the other, they are faster. In the case of the dynamic
cursor, the getData method uses the primary keys fields to retrieve the remaining
attributes from the database by issuing a second query. This not only requires less
amount of memory to hold the cursor, but is also live; that is, it can detect changes
made by other users.

Caution: The objects of this class should be used carefully. Avoid using
collection objects where the actual number exceeds 500 objects.

Extended classes

The remaining two classes are an extension to DAO and Collection class. DB
Architect does not write any implementation code in these classes. If you want to
add additional logic to manipulate the records, this is where you would add your
code. If you need to regenerate the DAO and Collection classes for any reason, do
not generate the code for these.

We recommend that your business logic classes should always use the extended
version of DAO and Collection classes. The fetch, insert, post and delete methods
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in the DAO class throws SQL exception in case of an error. It is always a good
practice not to throw SQL exception to the business logic. However, in order to
allow exception handling, the DAO class throws the exception to the calling
method. We recommend that you override all the methods in the DAO class that
throws SQL exception in the extended classes and handle the SQL exception
before returning control back to your business logic objects.

Value Object

Value objects are remote representation of a DAO object. In a multi-tiered
environment in order to avoid multiple remote calls you create a proxy object that
represents remote data. Once you are done with setting all the properties of the
value object, send it to a remove receiver, which will update its state. You can
read more about Value Object on Sun’s site that talks about J2EE design patterns
(http://java.sun.com/blueprints/patterns/j2ee_patterns/value object/index.html)

Similar to the DAO template, the Value Object template creates two kinds of
classes. The first one is the Value Object class itself and the second is a collection
of VO objects.

The following image illustrates the created classes in UML.

|:':| favaloBerigiizabie |:':| MOCustomerCollection

oOrderentryWOCustomer

#Fourindexint
#FdbConn:Connection
#_Customersvector

HOCustamer

+setleanyvaoid
HOCustomerCollection

+irstwoid
+lastwoid
+nexthaolean
+previous:haoolean

dirty:hoalean
m_customerld:integer
m_fhame:String
m_lname:String

m_phone:String
assnciatedOrders:UOOrderanI

caountint
dataVOCustomer

Generic Entity Beans

Entity beans are an integral part of EJB. There are two kinds of entity beans:
container managed persistence (CMP) and bean managed persistence (BMP). The


http://java.sun.com/blueprints/patterns/j2ee_patterns/value_object/index.html
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Generic Entity Beans template allow you to create code for BMP. The generated
code includes files for Remote and Home interface as well as classes for bean
implementation and primary key. You can read more about entity bean on Sun’s
site (http://java.sun.com/j2ee/tutorial/l _3-fcs/doc/EJBConcepts4.html#62936)

Generating source code

Generating source code using DB Architect is very simple. With a few mouse
clicks you can generate source code that would normally take weeks. The steps to
generate code are given below

1. Select a table or view in the object pane for which you wish to generate
code.

2. Change the values in the detail pane to suit you project needs, for example
the package name.

3. Optionally specify if there are any relationships with other tables

4. Optionally change the field attributes

5. Click the “Generate java code” button.

Let’s talk about each step in detail.

Step 1 — Select a table

Our sample application only contains three tables. Simply click the Customer
table to display related information in the detail pane. Refer to the image below.


http://java.sun.com/j2ee/tutorial/1_3-fcs/doc/EJBConcepts4.html
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# DBArchitect Studio o [m] 4
File Action Help

CIECD

| OrderEntry ('@ Primary Information || Relationship |+ Table Fields |
? | Customer :
& B8 imranh.customer Z| Output directony: |ZZIC|EFJ|DE"!IJFDJ'EETSISFC1 || Browse...

@ B2 imranh.employee

Package name: [com.acme.arderentry
@ B9 irmranh.orders |

|
._ |
| Table alias name: |Customer |

Code template: | Simple DAO class -
[#] Include schema with table names
Farameter | Yalue

DA file name prefix Dao

Extended file name prefix Ex

Test file name prefix Test

Generate collection classes? Yes

Collection class name suffix Collection

Implement dyhamic cursors? Mo

Generate Java Code

Step 2 — Modify detail pane

The detail pane for a table contains three tabs:
e Primary Information
e Relationships
e Fields

The following table summarizes the fields in the Primary Information tab

Field Name Description

Output directory | Directory where the generated files will be stored. If there
are any packages, DB Architect will create them
appropriately.
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Package name

Java package name. This name will be used in all the
generated files.

Table name alias

This signifies the Java variable name for this particular
table. For instance if the actual table in the database is
“CUSTOMER?”, you can change the table alias to
“Customer” so that the name in Java matches your coding
conventions

Code Template

Specifies the code template. Refer to the table below for a
description of all the fields in each template

Include schema

If this box is checked, the name of the owner/schema will be
used in all SQL queries. We recommend that you leave this
option checked.

Code template fields - DAO

Field Name Description

Dao file name
prefix

This string will be used in conjunction with the
table name alias to create a name for the class. For
instance if this string is Dao and the table name
alias is Customer, the resulting class name will be
DaoCustomer.

Extended class
name prefix

This string will be used in conjunction with the
table alias to create the extended version of the
class. For instance if this string is Ex and the table
name alias is Customer, the resulting class name
will be ExCustomer

Test file name
prefix

This string will be used in conjunction with the
table name alias to create a test program that will
use the Dao class to query the database. If you leave
this field blank, no test program will be generated

Generate
collection classes

Possible values for this field are “Yes” and “No”. If
it is no, DB Architect will not create any collection
classes.

Collection class
name suffix

This string will get appended to the Dao class name
to create a new name for the collection class.

Implement
dynamic
cursors?

Possible values for this field are “Yes” and “No”. If
Yes is specified the collection class will implement
a dynamic cursor where only the primary key fields
are cached and the getData() method will query the
database to get the remaining fields on every
request.

Careful designing is required when selecting either
method. We recommend that you generate and
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analyze the code for both dynamic and static cursor
and then decide which mechanism suites your need
better. As a general rule of thumb you should use a
static cursor if the objects are referenced very often
and no other program or user change the data.

Code template fields - VO

Field Name Description

VO file name This string will be used in conjunction with the
prefix table name alias to create a name for the class. For
instance if this string is VO and the table name alias
is Customer, the resulting class name will be

VOCustomer.
Generate Possible values for this field are “Yes” and “No”. If
collection classes | it is no, DB Architect will not create any collection
classes.
Collection class | This string will get appended to the VO class name
name suffix to create a new name for the collection class.

Code template fields — Generic Entity Bean

Field Name Description

Home Interface | This is the name of the Home Interface
Remote Name of the Remote Interface
Interface

Bean class Name of the bean class

Primary key Name of the primary key class

class

Step 3 — Specify relationships

The relationship tab the detail pane is used to create relations. These relationships
are bi-directional — meaning not only can you get to a child table from parent but
even the other way around.

DB Architect tries to determine the relationships based on the referential integrity
constraints specified in the database; however, it is not limited to these constrains.
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You can add or delete any relationship without affecting the rules defined in your

database.

In order to automatically determine referential integrity constraints, the JDBC
driver must support the getExportedKeys and getImportKeys method. Not all
drivers, for instance the driver for MS Access, support this feature, which means
DB Architect will not be able to determine these relationships. In this case, the

user must manually create them.

# DBArchitect Studio

File Action Help

=EEREY

=101 x|

|G OrderEntry

@ (@ OrderDB
@ BB imranh.customer
@ BB imranh.employes
@ BB imranh.orders

[¥l Include relationships

(% Primary Information ' " Relationship |+ Table Fields

Dependent Tables

:; Relationship |Claas name.. Add

§§ ordersf{customerld) == customeric... |Orders
Remove

- [Parent Tables

B Relatianshi l .

elationship ASS hame Add

Remove

13 Generate Java Code

Project successfully saved...

Adding new relationships

Click the Add button next to either dependent or parent grid to open “New
relationship screen”. When you select a related table from the combo box, its

fields get displayed in the list box below. Simply select the two fields for which
you wish to create the relationship and click the “Create” button.

If you don’t see the desired table in the combo box, you must close this window
and add additional tables in the project. This screen only displays tables that are

currently included in the project.
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f New Dependent Relation x|
Hew Relationship Wizard
Current table Related Tahle
imranh.customer Table:
E= imranh.customer -
®® custamerld ®® custamerld
B fhame B fhame
®® Iname ®® Iname
®® phone ®® vhane
Create Create & Close Close

Relation: imranh.customer (customerld) == imranh.customer{lname)

Step 4 — Changing field attributes

You can optionally change the field attributes by either clicking the Table fields
tab in the detail pane when a table is selected in the object pane or expand the
table in the object pane and select the individual field. You can change the
following attributes for a field.

e Java Data Type — The new data type must comply with JDBC standards.
For instance changing the data type to java.sql.Date when the field is
defined as VARCHAR may result in runtime errors. However, if you do
want to change the data type, you should manually write the code in the
extended class that handle the conversion

e Java Variable Name — This is the name of the member variable in the
class

e Ignore Field — If checked, the field will be ignored

e Primary Key — If checked, the field will be treated as part of the primary
key by the generated code

e Auto Increment — If checked, the insert method will not include this field
in the query statement.
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e Default value — This is the default value for the field and will be used if
no value is provided.

#1 DBArchitect Studio
File Action Help

=10l |

=EEEREY

g OrderEntry
@ (g OrderDB
@ BH imranh.customer
®® custormnerld
®® fame
"™ name
®® nhone
@ B2 imranh.emplaoves
@ BB imranh.orders

| Field description

Field Hame: ||:ush:|merld

SQL Data Type: (intidentity

Java Data Type:

Java Variable Name:
lgnore Field: [~] No. i will be included in all generated files.

Primary Kew: [v] Yes. It is part of primary key.

Auto Increment:

Default Value:

||Irrteger

hd|

|m_custnmer|d

[¥l Yes. It is an auto inc. field.

Project successfully saved...

Step 5 — Click the generate button

Once you are satisfied with the entire input, click the “Generate Java Code”
button to generate the code. All the files generated files are displayed in the Code

pane below.
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#1 DBArchitect Studio
File Action Help

=10l |

=EEEREY

e OrderEntry
@ (@ OrderDB
@ BH imranh.customer
®® customerld
®® fhame
®® Iname
®® phone
@ B imranh.employee
@ B2 imranh.orders

r{? Primary Information |

Output directony: |Z:1dep|ny’tprnjectslsrc1

Packaye name: |

| Table alias name: [Customer

Cotle template: | Simple DAO class

[_] Include schema with table names

Parameter Walue
DAC file name prefix Dan -
Extended file name prefix Ex
Testfile name prefix Test
Generate collection classes?  [Yes
Collertion class name siffiy Collertinmn x
l@Generaﬂa Java Code

*{ DaoCustomer java

*

# fAthrows SOLException For any other 50L related srror.
* Fses #post

# Bzes finsert

4

public boolean delete() throws S0LException |
if (readinly)

]

I

[4]

Project successfully saved...




Glossary

application server
A program that provides services to other programs based on certain
specifications.

CLASSPATH
A search path that the Java runtime environment uses to locate files on the hard
drive.

foreign key
A field or combination of fields that identify records in another table. Foreign
keys are used to represent the relationships between records in different tables.

JDBC
Java Open Database Connectivity; allows relational databases to be accessed from
a common Java interface
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