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Course Goals

Upon completion of this course, you should be able to:

e Describe the fundamentals of design patterns,
including key Gang of Four patterns

* Apply appropriate patterns in the tiers (Integration,
Business, and Presentation) of a Java™ 2 Platform,
Enterprise Edition (J2EE™ platform) application

e Use patterns to apply best practices in a J2EE platform
environment

J2EE™ Patterns ii of x
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Course Map

Pattern Fundamentals
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Design Patterns

Using Gang of Four
Behavioral Patterns
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Building Blocks
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Exploring AntiPatterns

Applying
J2EE BluePrints
Design Guidelines

J2EE™ Patterns
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Topics Not Covered

This course does not cover the following topics. Many of these
topics are covered in other courses offered by Sun Services:

e Object-oriented analysis and design — Covered in
O0-226: Object-Oriented Analysis and Design Using UML

e J2EE platform application development — Covered in
FJ-310: Developing J2EE Compliant Applications

* J2EE system architecture — Covered in SL-425:
Architecting and Designing J2EE Applications

Refer to the Sun Services catalog for specific information and
registration.

J2EE™ Patterns iv of x
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How Prepared Are You?

To be sure you are prepared to take this course, can you
answer yes to the following questions?

* Have you designed systems using object-oriented
techniques?

 Have you developed applications using the Java
programming language?

J2EE™ Patterns v of x
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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How Prepared Are You?

e (Can you describe J2EE platform technologies, such as
components based on the Enterprise JavaBeans™
specification (EJB™ components), servlet technology
components, and pages created with the
JavaServer Pages™ (JSP™ pages) technology?

e (Can you read a Unified Modeling Language (UML)
class diagram and a UML sequence diagram?

J2EE™ Patterns vi of x
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Introductions

e Name

e Company affiliation

e Title, function, and job responsibility

e Experience related to topics presented in this course
* Reasons for enrolling in this course

e Expectations for this course

J2EE™ Patterns vii of x
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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lcons

Additional resources
Demonstration
Discussion

Note

SR Rt

J2EE™ Patterns viii of x
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Typographical Conventions

e Courier is used for the names of commands, files,
directories, programming code, programming
constructs, and on-screen computer output.

e Courier bold is used for characters and numbers
that you type, and for each line of programming code
that is referenced in a textual description.

e Courier italics is used for variables and
command-line placeholders that are replaced with a
real name or value.

e Courier italics bold is used to represent
variables whose values are to be entered by the student
as part of an activity.

J2EE™ Patterns ix of x
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Additional Conventions

Java programming language examples use the following
additional conventions:

e Courier isused for the class names, methods, and
keywords.

 Methods are not followed by parentheses unless a
formal or actual parameter list is shown.

* Line breaks occur where there are separations,
conjunctions, or white space in the code.

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Module 1

Exploring Object-Oriented Design
Principles and Design Patterns
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Objectives

* Describe the fundamental object-oriented design
concepts

* Describe the fundamental object-oriented design
principles

e Describe the characteristics of design patterns

J2EE™ Patterns Module 1, slide 2 of 38
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Reviewing Design Goals

This course presents design principles and patterns for
reaching the following J2EE™ platform goals:

e Adaptability

e Extensibility

* Maintainability

* Reusability

* Performance

e Scalability

* Reliability

* Development efficiency

J2EE™ Patterns Module 1, slide 3 of 38
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Course Flow

The course presents the following topics to reach these goals:

:

’ Object-Oriented Design Principles ’

v

Gang of Four Design Patterns

Behavioral

Creational

Structural

v
’ Architectural Patterns ’
I

h 4
J2EE Design Patterns

Integration Tier
Business Tier

Presentation Tier

vVYYyY
Anti-Patterns H J2EE BluePrints Design Guidelines ’

1

J2EE™ Patterns Module 1, slide 4 of 38
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Exploring Object-Oriented Design
Concepts

These fundamental object-oriented concepts are the building
blocks of the object-oriented and J2EE patterns:

e (Cohesion e Composition
* Encapsulation * Interface inheritance
* Coupling * Polymorphism

* Implementation
inheritance

J2EE™ Patterns Module 1, slide 5 of 38
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Cohesion

* (Cohesion is the degree to which the methods and
attributes of a class focus on only one purpose in the
system

e Advantages of high cohesion:

* Avoids the side affects of changing unrelated code
within the same class

e Improves readability by clarifying the class’ role
e Facilitates the creation of small reusable components

J2EE™ Patterns Module 1, slide 6 of 38
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Low and High Cohesion Examples

J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

Low Cohesion

SystemServices

High Cohesion

LoginService

+deleteDepartment()
+deleteEmployee()
+login()

+logout()
+makeDepartment()
+makeEmployee()
+retrieveDeptByID()
+retrieveEmpByName()

+login()
+logout()

EmployeeService

+deleteEmployee()
+makeEmployee()
+retrieveEmpByName()

DepartmentService

+deleteDepartment()
+makeDepartment()
+retrieveDeptByID()

Module 1, slide 7 of 38
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Encapsulation

e Theinternal structure and behavior of an object should
not be exposed

* Information hiding is key to proper encapsulation:
e Data should be kept private

* Accessor and mutator methods should provide an
abstract interface to the data

 Advantages:

* Implementation of a class can vary without
changing its interface

* Developers can use the class without knowing all of
its implementation details

e Inappropriate attribute modifications are prevented

J2EE™ Patterns Module 1, slide 8 of 38
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Encapsulation Example

Classes Objects
Engineer

-fname:String < | — :Engineer
-Iname:String fname="Ered"
-salary:Money Iname="Cartz"

- - salary=US$47,000
+getFirstName():String
+getLastName():String
+setFirstName(:String)
+increaseSalary(amt)
+analyzeReq()
+designSoftware()
+implementCode() /

/
Stack /
_% employee
£ | department
X name = employee.fname; gdme = employee.getFirstName();
X employee.fname = "Samantha"; eryloyee.setFirstName('Samantha");
J2EE™ Patterns Module 1, slide 9 of 38
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Encapsulation Example

1 class Engineer{
2 private String fname;
3 private String Iname;
4 private Money salary;
5
6 public String getFirstName() {
7 return fname;
8 }
9
10 public String getLastName() {
11 return Iname;
12 }
13
14 public void setFirstName(String fn) {
15 fname =fn;
16 }
17
18 }
J2EE™ Patterns Module 1, slide 10 of 38
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Coupling

* Coupling is a measure of how dependant classes are on
other classes

e To reduce coupling:
* Hide the implementation of the classes
e Couple to the abstract interface of a class

e Reduce the number of methods in the interface of
the class

* Consider the coupling of the entire system rather than
just between individual classes

J2EE™ Patterns Module 1, slide 11 of 38
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Four Levels of Coupling

Tight Coupling

Service

I

Client

Looser Abstract Coupling

Looser Coupling

Client <<interface>>
Service

Client Service
No Coupling
Client Service

ZP

l
Servicelmpl

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Implementation Inheritance

Implementation inheritance is inheriting shared attributes
and methods from a superclass

Advantages:

e Avoids duplication of code that is common to subtypes
e Organizes classes according to inheritance

Disadvantages:

e Forces subclass to inherit everything from its
superclass

e Changes to the superclass might affect the subclass

J2EE™ Patterns Module 1, slide 13 of 38
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Implementation Inheritance Example

1 class Employee

2

3 ...

4}

5

6  class Manager extends Employee
7

8 ...

9 }

10

11 class Engineer extends Employee
12 {

13 ...

14 }

J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

Employee

-fname : String
-Iname : String
-salary : Money

+getFname() : String
+getLname() : String
+getSalary() : Money
+increaseSalary( :int)
+setFname( fname : String )
+setLname( Iname : String )
+setSalary( salary : Money )

T

Manager

Engineer

-quarterlyBonus : Money

+increaseBonus()
+playGolfWithClient()

-education : String
-hardware : String

+analyzeReq()
+designSoftware()
+getEducation()
+getHardware()
+implementCode()

Module 1, slide 14 of 38
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Composition

* Builds complex objects from simpler objects

* Forms a looser coupling than implementation

Employee

inheritance

Department
1  class Department {
2 private Employee worker;
3
4}

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Interface Inheritance

Interface inheritance is the separation of an interface
definition from its implementation:

e Similar to hardware devices that implement a common
interface

e (Can make a class extensible without being modified

e Java technology-based interfaces (Java interfaces)
provide pure interface inheritance; abstract classes
allow a mixture of implementation and interface
inheritance

e This course uses interfaces whenever possible and
leaves it to the attendee to determine whether an
abstract class or interface is more appropriate for them

J2EE™ Patterns Module 1, slide 16 of 38
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Interface Inheritance Example

Schedule

}

O~NO O A~ WN P

}

J2EE™ Patterns

<<interface>>
Schedulable

O

+cancelActivity()
+notifyAboutActivity()

Employee

interface Schedulable {
public void cancelActivity();
public void notifyAboutActivity();

Equipment

ConferenceRoom

class Equipment implements Scheduable {
public void cancelActivity() {//implementation}
public void notifyAboutActivity() {//implementation}

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Polymorphism

* Polymorphism allows invocation of operations of
specific objects through generic references

e Aspects of polymorphism:
e Avariable can be assigned different types at runtime

* Method implementation is determined by the object
type, not the reference type

Advantages:

* Enables you to write generic code that does not depend
upon a specific subclass

e Allowsyou to code fewer methods because a supertype
can be specified as the parameter type

J2EE™ Patterns Module 1, slide 18 of 38
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Polymorphism Example

Classes

Objects

Employee — Kathy:Manager

_ - _ Fred:Engineer

1

- -

-

Manager

1 Samantha:Engineer

Engineer <

|
/ ‘List

/

Stack

main

employee

list

-

List list = getProjectTeam();

for (int i=0; i<list.size(); i++ ) {
Employee employee = (Employee) list.get(i);
employee.increaseSalary(0.10); //10%

}

J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Exploring Object-Oriented Design
Principles

The Gang of Four book outlines three object-oriented design
principles:

e Favoring composition
* Programming to an interface
* Designing for change

J2EE™ Patterns Module 1, slide 20 of 38
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Favoring Composition

“Favor object composition over [implementation]
inheritance.” (Gamma, Helm, Johnson, and Vlissides,
Design Patterns: Elements of Reusable Object-Oriented
Software)

Reuse functionality through composition instead of
implementation inheritance:

* Implementation inheritance is white-box reuse
e Composition is black-box reuse

J2EE™ Patterns Module 1, slide 21 of 38
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Favoring Composition

Implementation Inheritance Composition
ArrayList DepartmentEmployeeList ArrayList
-elementData : Object -departmentName : String -elementData : Object

+addEmployee( e : Employee ) : boolean

-size : int -size :int
+ireEmployee( e : Employee )

+add( o : Object) : boolean +getDepartmentName() : String emplovees +add( o : Object ) : boolean
+ArrayList( initialCapacity : int ) +getEmployee( ssn : String ) : Employee ployees | +ArrayList( initialCapacity : int)
+clear() _ _ +getNumEmployees() : int _ +clear)
+get(index : int ) : Object +setDeptName( deptName : String ) +get( index : int) : Object

+remove( index : int) +remove( index : int)
+size() : int +size() : int

T

DepartmentEmployeeList

-departmentName : String

+getDepartmentName() : String
+setDeptName( deptName ) : String

J2EE™ Patterns Module 1, slide 22 of 38
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Programming to an Interface

“Program to an interface, not an implementation.” (Gamma,
Helm, Johnson, and Vlissides, Design Patterns: Elements of
Reusable Object-Oriented Software)

DepartmentEmployeeList

-departmentName : String

+addEmployee( e : Employee ) : boolean
+fireEmployee( e : Employee )
+getDepartmentName() : String

+getEmployee( ssn : String ) : Employee
+getNumEmployees() : int
+setDepartmentName( departmentName ) : String

-employees

<<interface>>
Collection

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

+add( o : Object ) : boolean
+clear()

+contains( 0 ) : boolean
+remove( 0) : boolean
+size() : int

A

ArrayList

-elementData
-size : int

+add( o : Object) : boolean
+ArrayList( initialCapacity : int)

+clear()

+get(index : int) : Object
+remove( index : int)
+size() : int

Module 1, slide 23 of 38
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Programming to an Interface

Programming to the ArrayList  Implementation:

1  public class DepartmentEmployeeList {

2 private ArrayList employees = new ArrayList();

3 .

4}

Programming to the Collection Interface:

1  public class DepartmentEmployeeList {

2 private Collection employees = new ArrayList();
3

4

J2EE™ Patterns Module 1, slide 24 of 38
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Designing for Change

The previous two principles are about designing for change:

* Requirements do change, which makes designing for
change very important

e This is more formally stated in the Open-Closed
principle: Software entities, such as classes, should be
open for extension but closed for modification

J2EE™ Patterns Module 1, slide 25 of 38
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Introducing Design Patterns

Design patterns:

e Identify and document proven design experience

e C(Capture recurring solutions and their trade-offs to
similar problems in a given context

* Provide a common vocabulary for design and
architecture

e (larify and document existing architectures
* Move design forward and influence design decisions

J2EE™ Patterns Module 1, slide 26 of 38
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Origin of the Pattern Concept

Building architects first developed the pattern concept. They
stated that:

“Each pattern describes a problem that occurs over
and over again in our environment, and then
describes the core of the solution to that problem, in
such a way that you can use this solution a million
times over, without ever doing it the same way
twice.”

(Christopher Alexander, A Pattern Language: Towns,
Buildings, Construction)

J2EE™ Patterns Module 1, slide 27 of 38
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Design Pattern Catalogs

Pattern catalogs are groups of patterns. There are catalogs of
design patterns for analysis, design, architecture, building
architecture, and other topics.

This course focuses on two pattern catalogs:

* Gang of Four Design Pattern catalog
* ]J2EE Pattern catalog

J2EE™ Patterns Module 1, slide 28 of 38
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Gang of Four (GoF) Patterns

The book Design Patterns: Elements of Reusable Object-Oriented
Software by Erich Gamma, Richard Helm, Ralph Johnson, and
John Vlissides:

e Represented the first publication of several design
patterns organized together

e [s often called the Gang of Four or GoF book

* Provided common object-oriented solutions to
common object-oriented design problems

* Includes 23 design patterns

* Influenced many J2EE patterns that were built upon
the GoF patterns

J2EE™ Patterns Module 1, slide 29 of 38
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Gang of Four (GoF) Patterns: Description

“A design pattern names, abstracts, and identifies the key
aspects of a common design structure that make it useful for
creating a reusable object-oriented design. The design pattern
identifies the participating classes and instances, their roles
and collaborations, and the distribution of responsibilities.
Each design pattern focuses on a particular object-oriented
design problem or issue. It describes when it applies, whether
it can be applied in view of other design constraints, and the
consequences and trade-offs of its use.”

(Gamma, Helm, Johnson, and Vlissides, Design Patterns)

J2EE™ Patterns Module 1, slide 30 of 38
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Gang of Four (GoF) Patterns: Groups

The GoF patterns are organized into three groups:

* Behavioral patterns — Describe how objects interact
and distribute responsibility

* C(Creational patterns — Provide more robust ways to
create objects

* Structural patterns — Discuss how objects are wired
together

J2EE™ Patterns Module 1, slide 31 of 38
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Design Pattern Selection

There is no one best pattern, rather there are specific patterns
that apply to particular problems:

¢ Pattern selection should be based on similarities
between the context, the problem, and the forces of the
pattern and a design problem

e Multiple patterns might be used to solve a particular
problem

J2EE™ Patterns Module 1, slide 32 of 38
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Design Pattern Elements

Design patterns include the following elements:
e Context — Situation in which the problem being
addressed occurs
* Problem — Design issue that the pattern addresses
* Forces — Requirements that the solution must satisfy
e Solution and Structure — Solution to the problem

* Consequences — Advantages and disadvantages of
using the pattern

e Related Patterns — Patterns that are similar or are used
to build this pattern

J2EE™ Patterns Module 1, slide 33 of 38
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Design Pattern Notation

This course uses UML class and sequence diagrams.

Dependency

Scheduler creates Schedule

+addActivity( : Schedulable )

/ROIe names

Association/ -scheduleltems Interface
o / <<interface>> O/

Multiplicity Schedulable

Realization +Ca?nyeA'\AbCﬁ‘g_f\V(t). i)

implemen +notifyAboutActivi

(implements) 7 Abstract class

| - - - 7 - — — — = — 1 private String
/ fname;
| | | _ .
Equipment ConferenceRoom Employee private static int
{abszact} / numEmployees;
-fname : String X i
—Inamltza : Sltnng it / public String
-numEmployees : inf
-salary : Money /getFname()
+getFname() : String B i i
+increaseSalary( :int) B E— .pUb“C abstract \{Old. .
Generalization +setFname( fname : String ) ~ increaseSalary(int i);
extends R
( ) T \publlc void setFname
(String fname)
Manager Engineer
-quarterlyBonus : Money -education : String

- -hardware : String
+increaseBonus()
+increaseSalary( :int) +analyzeReq()
+playGolfwithClient() +designSoftware()
+increaseSalary( :int)

J2EE™ Patterns Module 1, slide 34 of 38
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Objects

Design Pattern Notation

. Scheduler

Creation of object

, 1: create()

notifyAboutActivity
method calls
notifyObservers method
in the same class
:i : Schedule |
2: create I
0 :'I projector . : Equipment
| |
3: addActivity( projector ) | |
A 3.1: notifyAboutActivity
Method call or / 3.1.1: notifyObservers
some form of
communication
o 1 4:create() | N -
Activation bar } } > fifthFloor . ConferenceRoom
shows when the 5: addActivity( fifthFloor) | | |
object is actively ~
working or waiting N 5.1:notifyAboutActivity I I
for a response
| 5.1.1:notifyObservers

I
I
J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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When and How to Apply Patterns

e Some literature suggests that patterns be proactively
applied to designs

e Some literature suggests using fewer patterns and only
refactoring them into a design

e FEither way, you should look for a design balance of
flexibility and simplicity

e After taking a design pattern course, you might be
inclined to try and solve every problem with a design
pattern

* Design patterns are not a golden hammer to solve
every problem

J2EE™ Patterns Module 1, slide 36 of 38
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Summary

The following object-oriented concepts ‘

can help you focus on improving J2EE o e

: !
designs: R

——Behavioral
e (Cohesion

* Encapsulation
e Implementation inheritance

e Interface inheritance
\AA 4 l

Anti-Patterns H J2EE BluePrints Design Guidelines |

* Polymorphism
 Coupling

A 4

* Composition

J2EE™ Patterns Module 1, slide 37 of 38
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@ Sun Services

Summary

The following GoF principles can help you achieve the J2EE
platform design goals:

* Favoring composition
* Programming to an interface
* Designing for change

Design patterns will help you reuse the experience of other
designers to improve your J2EE platform software

J2EE™ Patterns Module 1, slide 38 of 38
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@ Sun Services

Module 2

Using Gang of Four Behavioral Patterns

J2EE™ Patterns



@ Sun Services

Objectives

e Describe the basic characteristics of the Behavioral
patterns

e Apply the Strategy pattern

* Apply the Command pattern
e Apply the Iterator pattern

e Apply the Observer pattern

J2EE™ Patterns Module 2, slide 2 of 45
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@ Sun Services

Introducing Behavioral Patterns

Behavioral patterns focus on algorithms and the distribution
of responsibility between classes

Pattern Primary Function

Strategy Encapsulates a family of algorithms for
interchangeable use

Command  Encapsulates requests in objects for execution

by another object

Iterator Traverses any collection in a loosely coupled
way

Observer Provides notification of events without

polling

J2EE™ Patterns Module 2, slide 3 of 45
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@ Sun Services

Strategy Pattern Example Problem

e The library system’s search method could use
multiple algorithms to sort the results

* Youneed a way to easily exchange the sorting strategy

CatalogSearchEngine

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

+search() : ArrayList T

v

//perform search
//[perform merge sort
return list;

Module 2, slide 4 of 45



@ Sun Services

Applying the Strategy Pattern:
Problem Forces

e (lasses often need to choose from multiple algorithms

* Details of algorithms should be hidden from client
classes

e Algorithms implemented in large series of conditional
statements are difficult to maintain

J2EE™ Patterns Module 2, slide 5 of 45
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@ Sun Services

Applying the Strategy Pattern: Solution

e Each algorithm is implemented in a separate class that
implements the Strategy  interface

e TheClient object hasareference to a Strategy = object

e WhenacClient objectoperationisinvoked, it forwards
the request to that strategy

e The Client object can specify which subtype of the
Strategy interface should be used

J2EE™ Patterns Module 2, slide 6 of 45
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@ Sun Services

Strategy Pattern Structure

strategy.doTask(); Iﬁ

/7 -
<<interface>>
Z
Client Strategy
-strategy
doTask()
+task() ?
0 = — 7
I I I
ConcreteStrategyl ConcreteStrategy?2 ConcreteStrategy3
doTask() doTask() doTask()

J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Strategy Pattern Example Solution

CatalogSearchEngine <<interface>> O
SortStrategy
+search() : ArrayList Y -sorter rsort( - ArrayList)
£ T
/lperform search | |
sorter.sort(list);
return list; | |
QuickSort MergeSort
+sort( : ArrayList) +sort( : ArrayList)

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Strategy Pattern Example Solution

Strategy pattern client:

1  public class CatalogSearchEngine {
2

3 private SortStrategy sorter;

4

5 public CatalogSearchEngine(SortStrategy ss) {
6 sorter = ss;

7 }

8 public ArrayList search() {

9 ArrayList list = //perform search
10 sorter.sort(list);

11 return list;

12 }

13 }

J2EE™ Patterns Module 2, slide 9 of 45
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@ Sun Services

Strategy Pattern Example Solution

Strategy pattern interface:

1  publicinterface SortStrategy {
2 public void sort(ArrayList al);
3 1}

First strategy implementation:

1  public class QuickSort implements SortStrategy {
2 public void sort(ArrayList al) {

3 /implement Quick sort code

4 }

5 |}

J2EE™ Patterns Module 2, slide 10 of 45
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@ Sun Services

Applying the Strategy Pattern

Advantages:

e Allows multiple implementations of algorithms
without subclassing the client class

e Allows multiple implementations of algorithms
without placing them in conditional statements

e Allows easy additions of new algorithms or changes to
existing algorithms

J2EE™ Patterns Module 2, slide 11 of 45
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@ Sun Services

Applying the Strategy Pattern

Disadvantages:

e To select a strategy, clients must be aware of the
strategies

e There can be a slight increase in overhead

J2EE™ Patterns Module 2, slide 12 of 45
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@ Sun Services

Command Pattern Example Problem

e A library system has many actions that can be executed
e The system requires undo and redo capabilities

* You need a simple way to structure actions and their
invocations

Client LibraryActions

+checkin( p : Patron, r : Resource )
+checkOut( p : Patron, r : Resource )
+putOnHold( p : Patron, r : Resource )

J2EE™ Patterns Module 2, slide 13 of 45
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@ Sun Services

Applying the Command Pattern:
Problem Forces

Useful when the client class needs to be separated from how
that request is executed:

* There needs to be an easy way to dynamically add new
actions and modity existing actions

e The client should be simple

e The client should not need to know the mechanics of
handling a specific requests

e The interface to carry out requests should be simple

J2EE™ Patterns Module 2, slide 14 of 45
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@ Sun Services

Applying the Command Pattern:
Problem Forces

 Undo and redo previously executed actions

e Execute commands asynchronously, remotely, or in a
different thread

J2EE™ Patterns Module 2, slide 15 of 45
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@ Sun Services

Applying the Command Pattern: Solution

e Each action is implemented in the execute method of
its own class that implements the Commandnterface

* The client creates the necessary SpecificCommand
object and passes it to an Invoker object

* The Invoker object has no knowledge of what
SpecificCommand does, it simply invokes the execute
method

J2EE™ Patterns Module 2, slide 16 of 45
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@ Sun Services

Command Pattern Structure

c.execute(); B‘

/

Invoker / <<interface>>
Command

+doCommand( ¢ : Command) d Texecute()

SpecificCommandl SpecificCommand2

create +execute() Q +execute() P

AN ) /
_____________\__I/
\N 7

implementation of action B‘

J2EE™ Patterns Module 2, slide 17 of 45
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@ Sun Services

Applying the Command Pattern: Solution

Implementation strategies include:

The SpecificCommand can also contain state data
relating to the command

The SpecificCommand can either implement the action
itself or call other objects to do the work

The Commandnterface can also include an undo
method

The Invoker can be in a separate thread, process, or
server from the Client

The Invoker can queue the actions and execute them
asynchronously

J2EE™ Patterns Module 2, slide 18 of 45
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@ Sun Services

Command Pattern Example Solution

AN

J2EE™ Patterns

+undo()

+PutOnHoldCommand( r : Resource, p : Patron )

Ic.execute(); LibraryCommandInvoker <<interface>>
history.add(Ic); — . Command
lastCommand = history.size()-1; |  |!astcommand: int history
~+executeCommand( Ic : Command ) g 0. [+execute()
B _t+redoNextCommand() o +undo()
.~ |[+undoLastCommand() o
lastCommand++; / lr
if (lastCommand < history.size()
history.get(lastCommand).execute(); / .
| - -~ - - 7'y T T
/ CheckOutCommand |
history.get(lastCommand).undo(); -item : Resource I
lastCommand--; -thePatron : Patron | |
_4+CheckOutCommand( p : Patron, r : Resource ) o |
— L+execute() o |
item =r; - /]+undo() o |
thePatron = p; )/ / 7 |
a4 / CheckinCommand |
check out the resourclza/ /! / -item : Resource |
/ create -thePatron : Patron |
/ . .
undo the check |ﬁ/ y :g)t]eeccliler}gommand( r: Resource, p : Patron ) I
out of the resource
create ~7| +undo()
Client - |
L~
PutOnHoldCommand
~ ‘fate -item : Resource
~ -thePatron : Patron
N rexecute()

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Applying the Command Pattern: Use in the
Java™ Programming Language

* GoF Command pattern is used in various enterprise
frameworks, such as Struts

o EJB Design Patterns, by Floyd Marinescu documents the
EJB Command pattern

 EJB Command pattern decouples the client from the
business tier and simplifies changing the business logic

e The major distinction between the GoF Command and
EJB Command patterns is that Invoker is a stateless
session bean in the E]JB Command pattern

J2EE™ Patterns Module 2, slide 20 of 45
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@ Sun Services

EJB Command Pattern Dynamic Structure

| RoutingLogic |

| 1: Command |

<<SessionBean>>
Invoker

|rem0te:Command | |

Business Objects |

(InitialState ) =|| local . : Command. | |

2: doCommand
(local:Command ) I I
| 2.1: doCommand

return I

e————————_

3: getResults | |

I
return
e_____J,J |

T | |

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

(remote:Command )

2.1.1: execute

e—

return

2.1.1.1: doWork |

return
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@ Sun Services

Applying the Command Pattern:
Consequences

Advantages:

e Reduces complexity of decision logic

* Provides easy extensibility

e (Can readily provide for undo operations

e (Can place multiple commands on a queue

e (Canexecute commands in separate threads or remotely

J2EE™ Patterns Module 2, slide 22 of 45
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@ Sun Services

Applying the Command Pattern:
Consequences

Disadvantages:

* Mightincrease overhead in object creation, destruction,
and use

* Makes the structure of an application more complex

J2EE™ Patterns Module 2, slide 23 of 45
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@ Sun Services

Applying the Iterator Pattern:
Example Problem

e The library system needs to read catalog data from
several data sources including a relational database, a
proprietary legacy database, and a file of test data

e FEach of the data source classes provides various
methods for traversing the data

e The traversal logic complicates the data source classes
and exposes clients to the implementations of the data
source classes

J2EE™ Patterns Module 2, slide 24 of 45
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@ Sun Services

Applying the Iterator Pattern:
Problem Forces

Placing traversal logic directly in a collection or data source is
not always desirable:

e (allers become needlessly complex and tightly
coupled to the collection if they must use custom
traversal logic to access that collection

e Accessing the elements should be easy without a time-
consuming lookup

* Multiple traversals should be supported

e Foruniformity, different collections should support the
same model for traversal

J2EE™ Patterns Module 2, slide 25 of 45
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@ Sun Services

Applying the Iterator Pattern: Solution

e DPlace the Aggregate obiject’s access code in an
lterator  object

e TheClient objectrequestsan lterator  subtype from
the Aggregate and uses lterator ~ to advance through
the elements of Aggregate

o Jterators do not need to iterate over real collections of
objects (for example, an input stream can be an iterator
source)

J2EE™ Patterns Module 2, slide 26 of 45
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@ Sun Services

Iterator Pattern Structure

<<interface>>
Iterator

<<interface>> ® Client
Aggregate
+createlterator() : Iterator
A
| create
ConcreteAggregate — — — —

+hasNext() : boolean
+next() : Object

T

> Concretelterator

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

J2EE™ Patterns

lterator Pattern Example Solution

<<interface>> O Client <<interface>>
CatalogDataSource Cataloglterator
+getlterator() : Cataloglterator +currentElement()
+hasMoreElements()
i +nextElement()
-r—_ - N +previousElement()
| | | |
ResultSetWrapper creates ResultSetlterator |
= =] = =
+getlterator() : Cataloglterator ? ' | |
. ——— |
| LegacyDataSource | creates Legacylterator
I +getlterator() : Cataloglterator Q) |
N
I N
| TestlFileSource §_ __creates _s| TestFilelterator
| +getlterator() : Cataloglterator P N
N
] AN
return new return new return new

ResultSetlterator();

TestFilelterator();

Legacylterator();

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Applying the Iterator Pattern: Use in the
Java Programming Language

<<interface>> ® <<interface>> '®
Collection Iterator
+iterator() : Iterator +hasNext() : boolean
- — — 5. +next()
| +remove() : void
| T i
Set O <<interface>> O <<interface>> O
List Listlterator
A . . .
+listiterator() : Listlterator +add( o) : void
| +hasNext() : boolean
+hasPrevious() : boolean
| ? +next()
- +nextindex() : int
| | | [ +previous()
+previousindex() : int
| | | | +remove() : void
HashSet LinkedList Vector ArrayList *sel(o) void
J2EE™ Patterns Module 2, slide 29 of 45
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@ Sun Services

Applying the Iterator Pattern: Use in the
Java Programming Language

Collection subtype:
1 public void printData(Collection data) {
2 lterator datal = data.iterator();
3 while (datal.hasNext()) {
4 System.out.printin(datal.next());
5 }
6 }
J2EE™ Patterns Module 2, slide 30 of 45
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@ Sun Services

Applying the Iterator Pattern:
Consequences

Advantages:

e Simplifies the collection interface, lifting out traversal-
related methods

e Supports uniform traversal on different collections

e Supports different traversal algorithms on the same
collection

e Supports simultaneous multiple traversals

J2EE™ Patterns Module 2, slide 31 of 45
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@ Sun Services

Applying the Iterator Pattern:
Consequences

Disadvantages:

* Introduces additional objects at runtime
* Not inherently thread-safe

J2EE™ Patterns Module 2, slide 32 of 45
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Observer Pattern:
Example Problem

 When a serious fault occurs in the hotel application, the
faultOccurred method calls the log and sendEMall
methods in the FaultLogger and FaultEMailer
classes

* You need a way to flexibly add more fault handlers

FaultLogger

-logger +log( faultType : int, faultMsg : String )

FaultMessageGenerator
+faultOccurred( faultType : int, faultMsg : String ) _o
-~ -eMailer
-
- FaultEMailer
-~

logger.log(faultType, faultMsg); +sendEMail( faultTyoe : int, faultMsg : String )

eMailer.sendEMail(faultType, fauItMsgI)ﬁ

J2EE™ Patterns Module 2, slide 33 of 45
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@ Sun Services

Applying the Observer Pattern:
Problem Forces

Sometimes several classes need to be aware of changes in
another class:

e Polling an object for its state leads to excessive memory
and the central processing unit (CPU) resource usage

e Multiple object queries of a single object can lead to
synchronization problems

e The observer objects must be aware of the observable
object; for notification, the observable object must be
aware of its observers

e The observable object should not be coupled to the
types of observer objects

J2EE™ Patterns Module 2, slide 34 of 45
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==

Sun Services

Applying the Observer Pattern: Solution

An interface is provided through which observers can
be called, irrespective of their concrete class types

The Subject object has a collection of Observer objects
referenced by an Observer interface reference

The Subject object has methods that allow an
Observer obiject to register or de-register with the
Subject

When the Subject object changes, it calls a method in
each Observer object in the observers  collection

The Observer pattern functionality of the
ConcreteSubject  class can be placed in a superclass
so that Observer objects might not need to be coupled
to the ConcreteSubject

J2EE™ Patterns Module 2, slide 35 of 45
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@ Sun Services

Observer Pattern Structure

add o to observer5

Subject
{abstract} -

e <<interface>>
+attach( o : Observer) of -observes Observer
+detach( o : Observer) .
+notify() o 0.. +update()

~ _ T
~ |for (each observer o) AN
o.update(); |
I
ConcreteSubject _subject ConcreteObserver
1 +update()

J2EE™ Patterns
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@ Sun Services

Observer Pattern Example Solution

FaultMessageGenerator

+addFaultListener( listener : FaultListener )
+faultOccurred( faultType : int, faultMsg : String ) o— — —while (listener.hasNext())
+removeFaultListener( listener : FaultListener ) listeners.next().handleFault(faultType, faultMsg);

-listeners 0..*

FaultListener C

+handleFault( faultType : int, faultMsg : String )

FaultLogger | FaultPager

+handleFault( faultType : int, faultMsg : String ) I +handleFault( faultType : int, faultMsg : String )

FaultEMailer

+handleFault( faultType : int, faultMsg : String )

J2EE™ Patterns Module 2, slide 37 of 45
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@ Sun Services

Observer Pattern Example Solution

Observable class:

P OO ~NOOUIl, WDN P

15

J2EE™ Patterns

import java.util.;
public class FaultMessageGenerator {

}

private ArrayList listeners = new ArrayList();

public void addFaultListener(FaultListener listener) {
listeners.add(listener);
}
public void faultOccurred(int faultType, String faultMsg) {
lterator listenersl = listeners.iterator();
while(listenersl.hasNext()) {
FaultListener fl = (FaultListener) listenersl.next();
fl.handleFault(faultType,faultMsg);
}}
public void removeFaultListener(FaultListener listener) {
listeners.remove(listener);

}

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Observer Pattern Example Solution

Observer interface:

1  public interface FaultListener {
2 public void handleFault(int faultType, String faultMsQ);
3 }

J2EE™ Patterns Module 2, slide 39 of 45
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@ Sun Services

Observer Pattern Example Solution

Logging observer:

1  importjava.util.logging.*;

2

3  public class FaultLogger implements FaultListener{

4 private static Logger logger = Logger.getLogger(");
5

6 public FaultLogger(FaultMessageGenerator fmg) {
7 fmg.addFaultListener(this);

8 }

9 public void handleFault(int faultType, String faultMsg) {
10 logger.log(Level. WARNING,

11 "A" + faultType + " occurred: " + faultMsg);
12 }

13 }

J2EE™ Patterns Module 2, slide 40 of 45
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@ Sun Services

Observer Pattern Example Solution

Simple test class:

public class FaultTester {
public static void main(String args]) {
FaultMessageGenerator fmg = new FaultMessageGenerator();
new FaultLogger(fmg);
new FaultPager(fmg);
new FaultEMailer(fmg);
fmg.faultOccurred(72,"Lost customer data: Peters, V.");

OO ~NO UL WDN P

J2EE™ Patterns Module 2, slide 41 of 45
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@ Sun Services

Applying the Observer Pattern: Use in the
Java Programming Language

A handlers.add(handlerI)ﬁ
Logger e
L~

+addHandler( handler : Handler ) o if (handlers != null) {

+og( record : LogRecord ) o— — — — — for(inti=0;i< handlers.length; i++)
+removeHandler( handler : Handler ) _o0 handlers]i].publish(record);

—
_— - -handlers
Handler
handlers.remove(handler); {abstract}

+publish( record : LogRecord )

[A)
ConsoleHandler FileHandler SocketHandler
+publish( record : LogRecord ) /o +publish( record : LogRecord ) /o +publish( record : LogRecord )
7 7 7
Z Z Z
Log the record to the console Log the record to a file Log the record to a socket
J2EE™ Patterns Module 2, slide 42 of 45
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@ Sun Services

Applying the Observer Pattern:
Consequences

Advantages:

e Subjects and observers can be reused independently

e Coupling is between abstract classes (or interfaces) and
not between concrete classes

e Observers are easily changed without changing the
subject

J2EE™ Patterns Module 2, slide 43 of 45
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@ Sun Services

Applying the Observer Pattern:
Consequences

Disadvantages:

* An observer system can become flooded with updates

e The observer often calls back to the subject when it
receives a notification, which might create a bottleneck

J2EE™ Patterns Module 2, slide 44 of 45
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@ Sun Services

Summary
Behavioral patterns focus on algorithms .
and the distribution of responsibilities (G s oo |
7
between classes:

e Strategy — Encapsulates a family of
algorithms for interchangeable use

A 4

e Command -Encapsulates requests G
in objects for execution by other ot
objects

e Jterator — Traverses any collection
in a loosely coupled way

e (bserver — Provides notification of events without

polling

J2EE™ Patterns Module 2, slide 45 of 45
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@ Sun Services

Module 3

Using Gang of Four Creational Patterns

J2EE™ Patterns



@ Sun Services

Objectives

e Describe the basic characteristics of the Creational
patterns

* Apply the Factory Method pattern
* Apply the Abstract Factory pattern
e Apply the Singleton pattern

J2EE™ Patterns Module 3, slide 2 of 23
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Introducing Creational Patterns

Creational patterns hide the details of object creation.

Pattern Primary Function

Factory Method Creates objects of a class or its
subclasses through a method call

Abstract Factory Creates a family of objects
through a single interface

Singleton Restricts a class to one globally
accessible instance

J2EE™ Patterns Module 3, slide 3 of 23
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@ Sun Services

Factory Method Pattern Example Problem

e Three hotel systems have been merged

e TheClient class must directly decide which
HotelRoomList  object to create

e TheClient is tightly coupled to HotelRoomList

classes due to the creation process
uses Hot el ARoonli st

>

Create —
—

Client L — create 9II—Iot el BRoonlLi st

Create ~

uses N'Hot el CRoomnLi st

J2EE™ Patterns Module 3, slide 4 of 23
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@ Sun Services

Applying the Factory Method Pattern:
Problem Forces

* C(lients that call target constructors are tightly coupled
to the constructors, limiting flexibility of the client code

* Reusable frameworks must allow you to add new
concrete subclasses

J2EE™ Patterns Module 3, slide 5 of 23
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@ Sun Services

Applying the Factory Method Pattern:
Solution

e The Client class obtains a generic Factory reference
to a ConcreteFactory ~ object

e TheClient calls the createProduct  factory method
on the ConcreteFactory

e The factory method returns a Product reference to a
new ConcreteProduct

e [fthe Client obtains a reference to a different
ConcreteFactory  , it will receive a different
ConcreteProduct

J2EE™ Patterns Module 3, slide 6 of 23
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@ Sun Services

Factory Method Pattern Structure

<<interface>> O Client . <<interface>> O
Product uses requests Factory
+createProduct() : Product

1'\ ]

ConcreteProductl create ConcreteFactoryl |
= e — — [ __|{return new ConcreteProductl();
| +createProduct() : Product o
| ConcreteProduct2 . ConcreteFactory2
- <— create __ | _|return new ConcreteProduct2();

+createProduct() : Product o

The client code might look like:

Factory f = new ConcreteFactory1();
Product p = f.createProduct();

J2EE™ Patterns Module 3, slide 7 of 23
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@ Sun Services

Factory Method Pattern Example Solution

<<interface>> C Client find <<interface>> C
RoomlList rooms finder RoomFinder
moreRooms() +createList() : RoomList
nextRoom() yay
HotelARoomList ) HotelARoomFinder
|_ <— _creae _return new HotelARoomList();
| +createList() : RoomList o~ |
| HotelBRoomList HotelBRoomFinder | N
create =
|_ — = = —| _{return new HotelBRoomList();
+createList() : RoomList o~
| HotelCRoomList t HotelCRoomFinder |
- <— e — __|return new HotelCRoomlList();
+createList() : RoomList o
J2EE™ Patterns Module 3, slide 8 of 23
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@ Sun Services

JDBC API Factory Method Scheme Class

Diagram

The JDBC API uses two factory methods for creation of

Statement and ResultSet objects
<<interface>> ® <<interface>> O <<interface>>
Connection Statement ResultSet
+createStatement() : Statement +executeQuery() : ResultSet 5
/)
| T |
OracleConnection | - OracleStatement | —|QracleResultSet
I— create create
| +createStatement() : Statement - +executeQuery() : ResultSet -
| e |
SybaseConnection | - SybaseStatement | —{SybaseResultSet
I— create create
+createStatement() : Statement — +executeQuery() : ResultSet —

J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Applying the Factory Method Pattern:
Consequences

Advantages:

e Factories restore control of object creation to the
system; clients merely request objects

e (Client code works with any subclass without
knowing the name or implementation details

Disadvantage:

You have to subtype the factory interface to create
new product types

J2EE™ Patterns Module 3, slide 10 of 23
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@ Sun Services

Abstract Factory Pattern Example Problem

The Client class must create a family of hotel objects

I v
HotelChainA ReservationA CustomerA RoomA
— +calculateBill() +getPreferences() +getDescription()
+confirm() +getRate()
N 7
N R 7
/ e
\ \ Ccreate create yd
create N _ create
\
N / Ve
N - v
Client [
~ ~
/ \ ~
create N~ create
- / create \ create ~
-~ ~
e A \ ~
HotelChainB ReservationB CustomerB RoomB
+calculateBill() +getPreferences() +getDescription()
+confirm() +getRate()
I i}
J2EE™ Patterns Module 3, slide 11 of 23
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@ Sun Services

Applying the Abstract Factory Pattern:
Problem Forces

e The client does not need to know how to instantiate
products

e A client needs to use a family of related objects

* You might not want a client to mix objects from
different families

e (lient maintainability is sacrificed when you expose
details of the related objects to a client

J2EE™ Patterns Module 3, slide 12 of 23
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@ Sun Services

Applying the Abstract Factory Pattern:
Solution

e The client obtains an AbstractFactory reference to a
ConcreteFactory ~ object

e The ConcreteFactory  object has multiple factory
methods that produce ditferent objects within a family
of products

* By obtaining a different ConcreteFactory , the Client
is switched to a different family of products

J2EE™ Patterns Module 3, slide 13 of 23
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@ Sun Services

Abstract Factory Pattern Structure

Client ses
Uses <<interface>>
ProductA
requests
<<interface>> | l
ProductAl ProductA2
Factory
+createProductA() create_
+createProductB() _ 7
‘r -~ create ~
~ Ve
| P -~ | _ <<interface>>
ConcreteFactoryr ConcreteFactory?2 ProductB
+createProductA() +createProductA() lf
+createProductB() +createProductB() - = —
| | | |
. greate __ __ __ _.|ProductBl ProductB2
|
A)
L _creite I |

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Abstract Factory Pattern Example Solution

uses
dient uses <<i nterface>>
Room
uses
+get Descri ption()
+get Rat e()
<<i nterface>> —_ = i —_ —
Hot el Chai n | |
RoomA RoonB
+cr eat eCust orrer () Cust oner
+creat eReser vati on() Reservati on +get Descri ption() +get Descri ption()
+cr eat eRoon() : Room +get Rate() +get Rat e()
lr A A
|————————'create 7
Hot el Chai nA /| 4 <<interface>>
J/ Reservation

+cr eat eCust orer () Cust oner | /7 create -
+creat eReservation() : Reservation Y +cal cul at eBi |l ()
+creat eRoon() : Room | +confirm)

| d 7

| I _ — _ —
| Hot el Chai nB I I
| Reservati onA ReservationB
| +cr eat eCust oner () Cust oner

| +creat eReser vati on() Reservati on +cal culateBill () +cal cul ateBill ()

N +cr eat eRoon{() Room +confirm) +confirm)
~ | create N Ly

| ~ create ~ - - - - - - - - - = =

— — — — — — A — — — — — p—
~ ~ -
~ ~ <<interface>>y
~ N create Cust omer
~ ~
. Create ~
T
~ ~ get Pref erences()
~ ~ lr
~ ~
~ | — -~ - — — |
Cust orrer A Cust orer B

J2EE™ Patterns
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@ Sun Services

Applying the Abstract Factory Pattern:
Consequences

Advantages:

e Simplifies exchanging one product family for another
e Hides concrete family classes from the client view

* Imposes a consistent naming convention for family
members

Disadvantages:

* Developing new families correctly can be time consuming

* Adding family members to an existing scheme can be
difficult

J2EE™ Patterns Module 3, slide 16 of 23
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@ Sun Services

Applying the Singleton Pattern:
Example Problem

e The hotel system uses a pool of threads to invoke
processing

e There should only be one instance of the thread pool so
that all parts of the application are borrowing threads
from the same pool

e The thread pool must be easily accessible throughout
the application

J2EE™ Patterns Module 3, slide 17 of 23
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@ Sun Services

Applying the Singleton Pattern:
Problem Forces

* There are some classes that are intended to only have a
single instance

e The single instance of a class may need to be easily
accessible to different parts of the application

* The only way to secure a constructor is to hide it

J2EE™ Patterns Module 3, slide 18 of 23
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@ Sun Services

Singleton Pattern Structure

Three steps are needed to create a Singleton  class:

1. The Singleton  class’ constructor is private or
protected, hiding it from client view

2. The Singleton  class has a private static reference to
the only instance of itself

3. The Singleton  class has a public static method that
returns the single instance

Singleton

if (uniquelnstance == null) {

-uniquelnstance : Singleton uniquelnstance = new Singleton();

+getlnstance() : Singleton o— — —} _
-Singleton() return uniquelnstance;

J2EE™ Patterns Module 3, slide 19 of 23
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@ Sun Services

Singleton Pattern Structure

Singleton structure code:

1  public class Singleton {

2 private static Singleton uniquelnstance;
3

4 public static Singleton getinstance( ) {

5 if (uniquelnstance == null) {

6 uniguelnstance = new Singleton();
7 }

8 return uniquelnstance;

9 }

10 private Singleton() {

11 }

12 //Add attributes and methods for class functionality
13 }

J2EE™ Patterns Module 3, slide 20 of 23
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@ Sun Services

Singleton Pattern Example Solution

J2EE™ Patterns

ClientA USES ThreadPool
-singlelnstance : ThreadPool
+getinstance() : ThreadPool

: +getThread() : Thread

ClientB uses S +returnThread( : Thread)

-ThreadPool()

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Applying the Singleton Pattern:
Consequences

Advantages:

e A client can easily obtain a reference to the single object

* A singleton can construct the instance at the class loading
time or on-demand

e Singleton can guard several instances at once, not just one
Disadvantages:

e Singleton can replace global variables, but this hint is often
misapplied

e Singleton must make on-demand instances thread-safe

J2EE™ Patterns Module 3, slide 22 of 23
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@ Sun Services

Summary
Gang of Four creational patterns hide the .
details Of ObjeCt Creation: ‘Object—Oriented Design Principles|
I
e Factory Method — Creates objects
.
of a class or its subclasses through
a method call
o A 1‘ F r —_— r at a f amil J2EEDesi‘g'n Patterns
bstract Factory — Creates y

of objects through a single interface

e Singleton — Restricts object
creation to a single globally
accessible instance

J2EE™ Patterns Module 3, slide 23 of 23
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@ Sun Services

Module 4

Using Gang of Four Structural Patterns

J2EE™ Patterns



@ Sun Services

Objectives

e Describe the basic characteristics of the Structural
patterns

* Apply the Facade pattern

* Apply the Proxy pattern

e Apply the Adapter pattern

e Apply the Composite pattern
e Apply the Decorator pattern

J2EE™ Patterns Module 4, slide 2 of 46
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@ Sun Services

Introducing Structural Patterns

Pattern Primary Function

Facade Provides a simplified interface to a
subsystem.

Proxy Provides an intermediate object which
controls access to another object.

Adapter Enables a caller to use an object that has an
incompatible interface.

Composite Composes objects into part-whole tree
structures.

Decorator Attaches new functionality to an object

dynamically.

J2EE™ Patterns Module 4, slide 3 of 46
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@ Sun Services

Facade Pattern Example Problem

Client is coupled to many classes in reservation subsystem.

HotelSearchService

+findRooms()

Client

+makeReservation() ? Guest

| +updateProfile()

0..*
| Room
|
+issueWakeUpCall()
| +updateStatus()
| .
. _ N\ Reservation
HotelSearchService hss = new HotelSearchService();
Room[] rooms = hss.findRooms(); 0._*
Room theRoom = //chosen room +cancel()
Guest theGuest = new Guest(); +create()
//set guest information +update()
Reservation r = new Reservation(theRoom, theGuest);
theRoom.updateStatus();
J2EE™ Patterns Module 4, slide 4 of 46

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Facade Pattern:
Problem Forces

When clients directly link to many classes:

* (lient classes are vulnerable to changes in any of those
classes

e The programmer must be familiar with the interfaces of
many classes

e The client must call the subsystem operations in the
correct order and pass state information between the
operations

* In a distributed environment, client calls to subsystem
objects can increase network overhead

J2EE™ Patterns Module 4, slide 5 of 46
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@ Sun Services

Applying the Facade Pattern: Solution

Provide a Facade class that has a simple, high-level interface
to a subsystem:

e (lients use a Facade object instead of communicating
with each subsystem object individually

 The Facade contains the logic required for sequencing,
managing state, and communicating with each
subsystem object

e The Client may also be allowed to communicate
directly with other subsystem classes for additional
functionality

J2EE™ Patterns Module 4, slide 6 of 46
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@ Sun Services

Facade Pattern Structure

Client

J2EE™ Patterns

Class1

Facade / Class2
+request() \J

Class3

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Sun Services

Facade Pattern Example Solution

HotelSearchService, Room,
Guest, or Reservation objects.

The client uses the facade class
object. It does not know there are

HotelSearchService

+findRooms()

Guest

ReservationServiceFacade

+updateProfile()

Client

J2EE™ Patterns

+cancelReservation()
+confirmReservation()
+findRoom()
+makeReservation()
+modifyReservation()

Room

+issueWakeUpCall()
+updateStatus()

Reservation

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

+cancel()

+create()
+update() 0.*
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@ Sun Services

Facade Pattern Example Sequence

|: Client | |: ReservationServiceFacade | |: HotelSearchService | |: Room l |: Guest | |: Reservation l

L L makeReservation

1.1: findRooms | | | |

1.2: updateStatus

1.3: updateProfile

1.4: create | | |

J2EE™ Patterns Module 4, slide 9 of 46
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@ Sun Services

Applying the Facade Pattern:
Consequences

Advantages:

e C(lients are shielded from subsystem components, making
the clients less brittle

* Network overhead may be decreased in a distributed
environment
* C(lients are loosely-coupled to subsystems

e C(lients can still communicate directly with subsystems
Disadvantage:

Introduces an extra level of indirection, which might impact
performance.

J2EE™ Patterns Module 4, slide 10 of 46
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@ Sun Services

Proxy Pattern Example Problem

* RoomTypelmage objects are expensive objects that
should not be created until they are actually needed

* You might want to avoid having the Client  class
decide when to create expensive RoomTypelmage

objects

RoomTypelmage

Client -imageData : byte[][]

+getimage() : byte[][]
+getSize() : Dimension
+RoomTypelmage()

J2EE™ Patterns Module 4, slide 11 of 46
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@ Sun Services

Applying the Proxy Pattern: Problem Forces

It may be undesirable for a client to directly access these types
of classes:

* Remote objects — Placing networking code in the client
and remote class decreases cohesion

* Expensive objects —Creating resource intensive objects
before they are actually needed can decrease
performance

* Restricted objects — Placing security code in a
restricted class decreases cohesion

J2EE™ Patterns Module 4, slide 12 of 46
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Proxy Pattern: Solution

e The Client usesa Proxy object that stands in for the
RealSubject  object

e The Proxy and RealSubject classes implement the
Subject interface

e The client has a reference of the Subject interface type
which only refers to Proxy objects

 The Proxy object keeps a reference to RealSubject

e The Proxy object propagates requests to RealSubject
as appropriate

J2EE™ Patterns Module 4, slide 13 of 46
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@ Sun Services

Proxy Pattern Structure

Client has a reference variable of type
Subject that refers to a Proxy object

/
/ | <<interface>>
Client Subject
/
+request()
I I
Proxy _ RealSubject . _
-impl _Jactual implementation
+request() ol— +request() o
-~ —
- —
—
- .
— |impl.request() I¥|
J2EE™ Patterns Module 4, slide 14 of 46
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@ Sun Services

Applying the Proxy Pattern: Solution

* Remote proxy — A Proxy object that communicates to a
remote RealSubject

e Virtual proxy— A Proxy object that creates the resource
intensive RealSubject  after a client makes a request
on Proxy

e Restricted proxy — A Proxy obiject that determines
whether an invocation should be propagated to
RealSubject

J2EE™ Patterns Module 4, slide 15 of 46
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@ Sun Services

Proxy Pattern Example Solution

Client has a reference with type RoomTypelmage
that refers to a ProxyRoomTypelmage

/
/ <<interface>>
Client RoomTypelmage

/ 0.*

+getimage() : byte[][]
+getSize() : Dimension

B

ProxyRoomTypelmage realimage ActualRoomTypelmage
-imageData : byte[][]
+getimage() : byte[][]
+getSize() : Dimension /g.\ +ActualRoomTypelmage() of— —
+getimage() : bytel[][] o— —
/ N +getSize() : Dimension o}— —{do the actual work
~N
/ ~
if (reallmage == null) if (reallmage == null)
reallmage = new ActualRoomTypelmage(); reallmage = new ActualRoomTypelmage();
return reallmage.getimage(); return reallmage.getSize();
J2EE™ Patterns Module 4, slide 16 of 46
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@ Sun Services

Applying the Proxy Pattern: Use in the Java
Programming Language

The Client acquires a RemoteBusiness type reference to a
Stub object. It calls the business methods on the Stub .

/
/ <<interface>>
/ RemoteBusiness
/[ +doTask()
|
| |
1 1
Client Stub RemoteBusinessimpl
<+ |— — P
+doTask() P +doTask() Q
/ \
/ \
Networking logic to propogate the request to the :
RemoteBusinessimpl ~ on the remote machine. Actual Implementation

J2EE™ Patterns
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@ Sun Services

Applying the Proxy Pattern: Conseguences

Advantages:

e The proxy is transparent to the client

e The proxy simplifies client access

e The proxy provides a point for extending capabilities
e The proxy can control or limit access to the real object

Disadvantages:

* An extra level of indirection is introduced that might
impact performance

e Interaction with the proxy is not always transparent

J2EE™ Patterns Module 4, slide 18 of 46
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@ Sun Services

Adapter Pattern Example Problem

e The Library3SearchEngine class needs to be adapted
to the Searchable interface

e Library3SearchEngine should not be modified

Searchlnvoker <<interface>>
Searchable

C

+searchByAuthor( author : String ) : ArrayList
+searchByCallNumber( callNum : String ) : ArrayList
+searchByTitle( title : String ) : ArrayList

LibrarylSearchEngine Library3SearchEngine

+searchByAuthor( author : String ) : ArrayList
+searchByCallNumber( callNum : String ) : ArrayList
+searchByTitle( title : String ) : ArrayList

+recall()
+searchByCallNumber( callNum : String ) : ArrayList
+titleSearch( title : char[] ) : ArrayList

~N
. . N
Library2SearchEngine N
+searchByAuthor( author : String ) : ArrayList
+searchByCallNumber( callNum : String ) : ArrayList Incompatible Interface
+searchByTitle( title : String ) : ArrayList

J2EE™ Patterns

Module 4, slide 19 of 46
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@ Sun Services

Applying the Adapter Pattern:
Problem Forces

e Forcing clients to use classes with incompatible
interfaces can complicate code

* C(reating different interfaces for the same functionality
by copy-and-paste reuse can lead to redundant code

J2EE™ Patterns Module 4, slide 20 of 46
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@ Sun Services

Applying the Adapter Pattern: Solution

e The solution is similar to a hardware adapter
e C(Create an Adapter class with the required interface:
e The Client object invokes methods on Adapter

e TheAdapter object forwards calls on to the Adaptee
class for some methods

e The Adapter object can provide more complex or
additional methods when required

e Inthe Object Adapter strategy, Adapter has a reference
to Adaptee

e In the Class Adapter strategy, Adapter is a subclass of
Adaptee

J2EE™ Patterns Module 4, slide 21 of 46
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@ Sun Services

Object Adapter Strategy Structure

Cient

<<interface>>
Desiredl nterface

J2EE™ Patterns

+doTaskl1()
+doTask?2()
+doTask3()

T
|
|
|

Adapt er y

+doTask2()g—

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

+doTask1()d' —
+doTask3()gq— —

Adapt ee

+doTask2()
+firstTask()

-adaptee

return adaptee.firstTask%l

return adaptee.doTaskZl(ﬁ

full implementatiolnll

Module 4, slide 22 of 46



@ Sun Services

Class Adapter Strategy Structure

Client <<interface>> O Adaptee
DesiredInterface
+doTask2()
+doTask1() HirstTask()
+doTask2()
+doTask3()
|
| N
| Areturn firstTask()
Adapter 7
e
+doTaskl() ¢~
+doTask3() g— — — [full implementation
J2EE™ Patterns Module 4, slide 23 of 46
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@ Sun Services

Object Adapter Strategy Example Solution

<<interface>> ® Library3SearchEngine
Searchable
+recall() _ _
+searchByAuthor( author : String ) : ArrayList +s_e|archByr(]3a[Il|\lL{mEer( callNum : String ) : ArrayList
+searchByCallNumber( callNum : String ) : ArrayList +titleSearch( title : charf] ) : ArrayList
+searchByTitle( title : String ) : ArrayList P
-adaptee

LibrarylSearchEngine | |

+searchByAuthor( author : String ) : ArrayList | |
+searchByCallNumber( callNum : String ) : ArrayList
+searchByTitle( title : String ) : ArrayList | |

Library2SearchEngine |

+searchByAuthor( author : String ) : ArrayList f f lﬁ
+searchByCallNumber( callNum : String ) : ArrayList | / I T S
+searchByTitle( title : String ) : ArrayList | Y
| return
Library3SearchEngineAdapter J Aadaptee.searchByCallNumber(callNum);
/

+searchByAuthor( author : String ) : ArrayList d %

+searchByCallNumber( callNum : String ) : ArrayList d char t[] = title.toCharArray();

+searchByTitle( title : String ) : ArrayList o— — |— —return adaptee.titleSearch(t);

J2EE™ Patterns Module 4, slide 24 of 46

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Object Adapter Strategy Example Solution

The library adapter class code:

1  import java.util. ArrayList;

2  public class Library3SearchEngineAdapter

3 implements Searchable {

4 private Library3SearchEngine adaptee =

5 new Library3SearchEngine();

6 public ArrayList searchByAuthor(String author) {

7 /l... full implementation of search by author

8 return results;

9 }

10 public ArrayList searchByCallNumber(String callNum) {
11 return adaptee.searchByCallNumber(callNum);
12 }

13 public ArrayList searchByTitle(String title) {

14 char t[] = title.toCharArray();

15 return adaptee.titteSearch(t);

16 }

17 '}

J2EE™ Patterns Module 4, slide 25 of 46
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@ Sun Services

Applying the Adapter Pattern:
Consequences

Advantages:

e The client class is not complicated by having to use a
different interface

e The adaptee class is not modified

e C(lients can use the adaptee class with or without the
adapter

J2EE™ Patterns Module 4, slide 26 of 46
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@ Sun Services

Applying the Adapter Pattern:
Consequences

Object Adapter strategy disadvantages:

* You must create an additional object

* Requests are forwarded, causing a slight overhead
increase

Class Adapter strategy disadvantages:

* The interface of the adapter class also supports the
interface of the adaptee class, so the client is coupled to
the adaptee class

e The single inheritance slot is used by the adaptee class

J2EE™ Patterns Module 4, slide 27 of 46
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@ Sun Services

Composite Pattern Example Problem

A composite-part employee structure is required

Pr esi dent.: Manager

VPSal es: Manager
[ 11

Sal esPerson | | _Sal esPerson | |:_Sal esPer son VPOper ati ons: Manager
I

Canadi anQper ati ons: Manager FrenchOperati ons: Manager CGCermanQper ati ons: Manager

I
Sal esPer son
Ot awaHot el : Manager Mar khantHot el :  Manager Pari sHot el : Manager
. derk . _Conci erge . derk . derk
. derk . derk . derk . _Conci erge
Conci erge . derk . _Conci erge . Sal esPer son
Conci erge Berl i nHot el : Manager
J2EE™ Patterns Module 4, slide 28 of 46

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Composite Pattern: Problem
Forces

Objects exist in a composite-part hierarchy:

* Variable number of levels of objects that can change
dynamically

* Some operations should be propagated down the
composite hierarchy

* Need to treat the composite and each of the parts in
a uniform way

e It can be inappropriate to handle some of the
operations uniformly on composites and parts

J2EE™ Patterns Module 4, slide 29 of 46
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@ Sun Services

Applying the Composite Pattern: Solution

Provide a common interface for the classes of individual part
objects and grouped composite objects:

e The Composite object has a set of Component
references that refers to its components, some of which
may be other Composite objects

e The client manipulates both Composite and Part
objects through a common interface

* Some method calls are propagated down the
composition hierarchy

J2EE™ Patterns Module 4, slide 30 of 46
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@ Sun Services

Composite Pattern Structure

<<interface>>
Component _children
+operation() 0..*
| |
I I
Part Composite
+operation() ki +add( comp : Component )
+getChild( index : int) : Component >
+operation() %
/ +remove( comp : Component )
N
/ N
/ N
: : for (int i=0; i<children.length; i++
full implementation children([i].operation();
J2EE™ Patterns Module 4, slide 31 of 46
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@ Sun Services

Composite Pattern Example Solution

<<i nterface>> -subordinates

Enpl oyee 0..*

+calculateDeptPay() : double
+calculatePay/() : double

I____I_____._________I
Clerk Conci er ge Manager
- basePayRate : doubl e | [-basePayRate : double - i ndi vi dual Bonus : doubl e
-i ndi vi dual Bonus : doubl e -i ndi vi dual Bonus : doubl e -
-overtineHours : int | |-tips : double +addSubordi nate( e : Enpl oyee ) —
+cal cul at eDept Pay() : doubl 90
+cal cul at eDept Pay() : doubl eo\l +cal cul at eDept Pay() : doubl e +cal cul atePay() : double
+cal cul atePay() : doubl e tcal cul at ePay() : doubl e +get Subordinate( i : int/ : Enployee
| — +r enoveSubor di nat e( e, Enpl oyee )
> / ’
Sal esPer son i double totalPay = calculatePay(); B
“basePayRate : doubl e return calculatePay(); for (i=0; i<subordinates.length; i++)
-comi ssi onRate : doubl e 7 totalPay += subordinatesi].calculateDeptPay();
-total Sales : doubl e / return totalPay;
+cal cul at eDept Pay() : doubl eof”
+cal cul atePay() : double
J2EE™ Patterns Module 4, slide 32 of 46
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@ Sun Services

Composite Pattern Example Solution

The Clerk class code:

1  public class Clerk implements Employee
2|

3 private double basePayRate;

4 private double individualBonus;

5 private int overtimeHours;

6

7 public double calculateDeptPay() {

8 return calculatePay();

9 }

10 public double calculatePay() {

11 double pay =// ... calculate individual pay
12 return pay,

13 }

14 }

J2EE™ Patterns Module 4, slide 33 of 46
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@ Sun Services

Composite Pattern Example Solution

The Manager class code:

P OO ~NOOUIl, WDN P

J2EE™ Patterns

public class Manager implements Employee {

private Employee subordinates]j;
public void addSubordinate(Employee e) {

/l ... add e to the subordinates array
}
public double calculateDeptPay() {

double totalPay = calculatePay();

for (int i=0; i<subordinates.length; i++) {

totalPay += subordinatesyi].calculateDeptPay();

}

return totalPay;

}
public double calculatePay() {

double pay =// ... calculate individual pay return pay;

}

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Applying the Composite Pattern: Use in the
Java Programming Language

Component
{abstract} 0.*

+paint( g : Graphics )

i

Button List Container

+paint( g : Graphics ) +paint( g : Graphics) +add( comp : Component) -
+getComponent( n : int) : Component
+paint( g : Graphics)

+remove( comp : Component)

J2EE™ Patterns Module 4, slide 35 of 46
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@ Sun Services

Applying the Composite Pattern:
Consequences

Advantages:

 Composites and parts are treated uniformly
 Composite hierarchy is an arbitrary depth

* Composite hierarchy is highly extensible
Disadvantages:

e The design can become too general

* The component interface might have to provide
methods that make sense for composites but not for
parts
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@ Sun Services

Decorator Pattern Example Problem

Calculating an employee’s pay involves base calculations,
various tax calculations, and possibly retirement fund
calculations

<<interface>> O
PayCalculator

+calculatePayWithoutRetirementFund()
+calculatePayWithRetirementFund()

FrenchPayWithTaxCalculator | CanadianPayWthTaxCalculator
+calculatePayWithoutRetirementFund() | [tcalculatePayWithoutRetirementFund()
+calculatePayWithRetirementFund() o +calculatePayWithRetirementFund() P

T '
S~
| =~ /
GermanPayWithTaxCalculator =~
double pay =
- - calculateBasePay();
+calculatePayWithoutRetirementFund() pay -= calculateRetirement(pay);
J2EE™ Patterns Module 4, slide 37 of 46
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Applying the Decorator Pattern:
Problem Forces

Adding extended functionality through direct subclassing
may lead to:

* An explosion of subclasses
e Code duplication in subclasses

A solution is needed that:

e Allows functionalities to be expanded in a simple manner
* Allows functionalities to be dynamically added or removed

* Maintains high cohesion and minimizes the duplication of
code

J2EE™ Patterns Module 4, slide 38 of 46
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Applying the Decorator Pattern: Solution

Additional functionalities are moved from the
ConcreteComponent class into the Decorator  classes

The Decorator  class adds one functionality to another
class

The Decorator  class keeps a Component reference to
the ConcreteComponent class that it decorates

The Decorator methods implement their functionality
and propagate the invocation to the Component class
they decorate

The chain of Decorators  are transparent to the caller
when dealing with a decorated class

J2EE™ Patterns Module 4, slide 39 of 46
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Decorator Pattern Structure

<<interface>> g1
Component -decoratee
+operation()
I I
ConcreteComponent Decorator

+operation() c\

+Decorator( d : Component )

o

4{decoratee = d;

d

— decoratee.operation(Iﬁ

+operation() o— — —
\
implement base functionalitybl
ConcreteDecorator
-additionalAttribute
+ConcreteDecorator( d : Component ) o
+operation) o0— — — — — — —

J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

super(d);

!

/limplentation of
decorator functionality

—{super.operation();
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Decorator Pattern Example Solution

<<i nterface>>
PayCal cul at or -decoratee

1

+cal cul at ePay()

I ___

BasePayCal cul at or PayCal cul at or Decor at or

+cal cul at ePay() +cal cul atePay() o— — — — — — —| — ;
+PayCal cul at or Decorator( : PayCal cul ator ) decoratee.calculatePay();

1

Fr enchTaxCal cul at or

+cal cul at ePayg%o
+Fr enchTaxCal el at or (

/
/ Cer manTaxCal cul at or

PayCal cul ator )

| +cal cul at ePay(c)/o
| +GerrranTaxCe}I ulator( : PayCalculator )
I

I P

Implement tax calculation —{+cal cul at ePay()o
super.calculatePay(); +Canadi anTaxCal cul ator( : PayCal cul ator )

7 Canadi anTaxCal cul at or

Ret i r enent FundCal cul at or

Implement RetirementFund Calculation —]+cal cul at ePay() o
super.calculatePay(); +Ret i renent FundCal cul ator( : PayCal cul ator )

J2EE™ Patterns Module 4, slide 41 of 46
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Decorator Pattern Example Solution

Pay calculation code:

PayCalculator calcl = new BasePayCalculator();
PayCalculator calc2 = new RetirementFundCalculator(calcl);
PayCalculator calc3 = new CanadianTaxCalculator(calc?);
calc3.calculatePay();

A WDN PP

J2EE™ Patterns Module 4, slide 42 of 46
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Decorator Pattern Example Sequence

| 1:create() ’l

calcl : BasePayCalculator |

I
2: create( calcl ) i .l calc2 : CanadianTaxCalculator
3: create( calc? ) I I =||ca|03 . RetirementFundCalculator
4: calculatePay l | !
I I
| \ 4.1: calculatePay
| 4.2: calculatePay
return
—_ — = - >
return N
L | return I
I I I
I I I
I I I
J2EE™ Patterns Module 4, slide 43 of 46
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Applying the Decorator Pattern: Use in the
Java Programming Language

InputStream
{abstract}

+close() 1

+read()
i

FilelnputStream ByteArraylnputStream FilterinputStream
+close() +ByteArraylnputStream( buf : byte[] ) +close()
+FileInputStream( filename : String ) +close() +FilterlnputStream(is : InputStream )
+read() +read() +read()

i

BufferedinputStream

DatalnputStream

+BufferedinputStream( is : InputStream )
+close()
+read( byte[])

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

+close()

+DatalnputStream( is : InputStream )
+read()

+readChar() : char

+readDouble() : double

+readint() : int
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Applying the Decorator Pattern:
Consequences

Advantages:

e (Can dynamically modify an object’s state and behavior

* Doesnot modify or break inheritance hierarchies because of
an addition to a base class

e (Can nest decorators to add new state and behavior
Disadvantages:

* Decorator and decorated object are not the same, so object
identity becomes an issue

* Many little objects get created, which can slightly decrease
performance

J2EE™ Patterns Module 4, slide 45 of 46
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Summary
The GoF structural patterns: ‘
. . . . ‘ Object-Oriented Design Principles |
 Facade — Provides a simplified S
interface to a subsystem
* Proxy — Provides an intermediate

object that controls access to

another object

 Adapter—Enablesa caller touse an
incompatible interface

 Composite — Composes objects
into part-whole tree structures

* Decorator — Attaches new functionality to an object
dynamically

J2EE™ Patterns Module 4, slide 46 of 46
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Module 5

Using Architectural Building Blocks



@ Sun Services

Objectives

* Compare architectural patterns to design patterns

* Apply the Model View Controller pattern

* Apply the Layers pattern

e Explain tiers and layers in J2EE platform applications

J2EE™ Patterns Module 5, slide 2 of 25
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Comparing Architectural Patterns to Design
Patterns

* Design patterns concentrate more on the tactical
aspects required to solve a low-level problem

* Architectural patterns:

* Focus on the strategic, high-level composite
structure of a solution

¢ Usually implemented with multiple design patterns

* Define the role of each subsystem in the overall
solution

J2EE™ Patterns Module 5, slide 3 of 25
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Model View Controller (MVC)
Pattern

* Model View Controller (MVC) pattern is an
architectural pattern

* Found in many places, including the Java Foundation
Classes/Swing (JFC/Swing) API

e MVC separates presentation management from core
application logic

e Useful in applications where the user interface might
frequently change

e MVC can be adapted to Web applications

J2EE™ Patterns Module 5, slide 4 of 25
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Applying the MVVC Pattern:
Example Problem

e The hotel system needs a non-Web user interface to
allow hotel clerks to access reservation information and
check guests in and out

* Youneed a way to divide the system into parts so that:

e Programmers can specialize on user interface
development or business logic

e The user interface can be changed without changing
the business logic

* The Web reservation system and this non-Web user
interface can access the same business logic

J2EE™ Patterns Module 5, slide 5 of 25
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Applying the MVVC Pattern: Problem Forces

User interfaces and business processing often change
independently and some systems have multiple user interface
VIeWsS:

* You can display the same information in different
Views

e The views might need to immediately reflect changes
to the model data

* The model data must respond immediately to changes
initiated in the views

e The user interface should be decoupled from the data
and processing

J2EE™ Patterns Module 5, slide 6 of 25
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Applying the MVVC Pattern: Solution

The Model View Controller pattern divides the system into
three sets of components:

* Controller — Accepts requests from the user, invokes
processing on the Model components, and determines
which View component should be displayed

e View — Displays a graphical user interface (GUI)
containing the Model components data to the user and
usually passes GUI events to Controller ~ components

* Model - Contains the business data, processing, and
rules. The Model should not have any details about the
user interface

J2EE™ Patterns Module 5, slide 7 of 25
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Model View Controller Pattern Structure

- Encapsulates application state B
« Responds to state queries

, | ~1. Exposes application functionality
Notify of Changes Model

™\
|
|

GetEata
| | | Set Data Changes and

| Request Processing
| |
ml B

View Send User Gestures N Controller
< - — — — — — — — —]
Select View
\ \
N\ N\

+ Renders the models « Defines application flow and behavior
« Requests updates from model « Maps user actions to model updates
« Sends user gestures to controller « Selects views for response

J2EE™ Patterns

Module 5, slide 8 of 25
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Applying the MVVC Pattern: Solution

The MVC architectural pattern may be implemented using
several Gang of Four design patterns including:

e Observer Pattern — The View components can be
observers of the Model components

 Composite Pattern — The View components can be a
composite of other GUI components

J2EE™ Patterns Module 5, slide 9 of 25
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Model View Controller Pattern Example
Solution

RoomObserver O

T

RoomAvailabilityListScreen

Model View
ReservationObservable notify ReservationObserver O
AN
RoomObservable JAY notify |
- |
ReservationList get data ReservationListScreen
RoomList / get data
get data
set data GuestList CheckinAndOutScreen
set data get data
set data
ReservationService
N\ \
invoke displ E’V
invoke Controller /
CheckinEventHandler
CheckOutEventHandler
J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Applying the MVVC Pattern: Consequences

Advantages:

* Multiple views can allow access to the business
processing and data from different perspectives

e [tissimpler to modify the model, the view, and the
controller separately

e [tis easier for some developers to focus on the user
interface and others to focus on the model

Disadvantage:

Dividing the subsystems can increase
communication overhead between the model and the
View

J2EE™ Patterns Module 5, slide 11 of 25
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Applying the Layers Pattern

“The Layers architectural pattern helps to structure
applications that can be decomposed into groups of subtasks
in which each group of subtasks is at a particular level of
abstraction.” (Buschmann, Meunier, Rohmert, Sommerlad,
and Stal. Pattern Oriented Software Architecture):

e The Layers architectural pattern is seen in numerous
and diverse systems in computer science

e The principles behind this pattern form the basis for the
architecture recommended by the J2EE BluePrints
design guidelines and the J2EE Patterns

J2EE™ Patterns Module 5, slide 12 of 25
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Applying the Layers Pattern:
Example Problem

* A communication protocol is needed to send Web
requests between services written in heterogeneous
environments

e This protocol must address a variety of low and high
level issues

e The low level issues include physically sending the
request across the network

e The high level issues include structuring flexible
messages between heterogeneous development
environments

J2EE™ Patterns Module 5, slide 13 of 25
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Applying the Layers Pattern:
Problem Forces

Complicated systems often have many layers of issues. A
layering solution must deal with these forces:

e System functionality changes should not ripple
through the system

e Interfaces between components should be stable

e Parts of the system should be able to be exchanged
without affecting the rest of the system

e Parts of the system should be reusable

e Data thatis passed frequently between subsystems can
lead to poor performance

J2EE™ Patterns Module 5, slide 14 of 25
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Applying the Layers Pattern: Solution

Each layer can only communicate with the layer below it.

LayerN

LayerN-1

Layer2

Layerl

J2EE™ Patterns Module 5, slide 15 of 25
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Layers Pattern: Example Solution

SOAP

HTTP

TCP

Ethernet

J2EE™ Patterns Module 5, slide 16 of 25
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Applying the Layers Pattern:
Consequences

Advantages:

* Layers may be reusable

e Layers are loosely coupled so that they can be developed
and maintained separately

e Layers can be exchangeable without rewriting other layers
Disadvantages:

 Adding a new functionality might affect every layer
e Separating layers can increase communication overhead

J2EE™ Patterns Module 5, slide 17 of 25
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Applying Layers and Tiers in J2EE™
Platform Enterprise Applications

e Layering is a J2EE architecture best practice

e The size and complexity of enterprise applications
makes layering a natural choice

e The layering approach used by the J2EE Patterns and
the J2EE BluePrints design guidelines are described in
the SunTone®™ Architecture Methodology

J2EE™ Patterns Module 5, slide 18 of 25
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SunTone ™ Architecture Methodology
Layers

The SunTone Architecture Methodology uses a more specific
definition of layers than the Layers pattern:

Layers are “The hardware and software stack that
hosts services within a given tier. (layers represent
component/container relationships)” (Sunlone
Architecture Methodology page 11)

J2EE™ Patterns Module 5, slide 19 of 25
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SunTone Architecture Methodology Layers

e Application — Provides a concrete implementation of
components to satisfy the functional requirements

e Virtual Platform — Provides the APIs that application
components implement

e Upper Platform — Provides the infrastructure for the
application layer components

* Lower Platform — Provides the operating systems that
support the previous layers

e Hardware Platform — Provides the hardware required
to support the previous layers

J2EE™ Patterns Module 5, slide 20 of 25
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SunTone Architecture Methodology Tiers

SunTone Architecture Methodology applies the Layers
pattern to define tiers

Tiers are “A logical or physical organization of
components into an ordered chain of service
providers and consumers.”(SunTone Architecture
Methodology page 10)

J2EE™ Patterns Module 5, slide 21 of 25
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SunTone Architecture Methodology Tiers

e C(Client — Provides user interaction with the system

e Presentation — Provides the hyper-text markup
language (HTML) pages and forms that are sent to the
Web browser and processes the user’s requests

e Business — Provides the business services and entities

* Integration — Provides components to integrate the
Business tier with the Resource tier

e Resource — Contains all backend resources, such as a
DataBase Management System (DBMS) or Enterprise
Information System (EIS)

J2EE™ Patterns Module 5, slide 22 of 25
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J2EE Technologies in Each Tier

Client Tier E Presentation Tier E Business Tier E Integration Tier E Resource Tier
O . . . JDBC
Web Browser . Web Container : EJB Container - | 32EE connector |
. A . . . ‘IIIII.D
], . . .
BR & | —
.| JSP  Servlet . EJB . .
: J2SE AWT or Swing : : . . |Directory Service| -
- Application or Applet - : % . JAX-RPC .
: : . Java Beans/ . JavalDL . | Legacy Systems |
: — : * | PlainOldJava | : : ERP Systems
. [~ . - | Objects (POJO) | - .
Non-Java Client - : : ITAITS
. . . IMS
J2ME Client . . .

Dependency

— f f —

There are no J2EE patterns for the client and resources tiers
since those tiers are implemented outside the J2EE platform.
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J2EE Platform Example — Layers and Tiers

Order Legacy
Order Form Order _system order
form handler  service interface  system

NN NN

Virtual HTML

AT iEs iAS ey cICS
Browser Series

e
Any
Hardware HW E450 E5500 E250 ES9000

J2EE™ Patterns Module 5, slide 24 of 25
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Summary
* Architectural patterns focus on the
strategic, high-level composite ]
structure of a solution e
e The MVC pattern separates
.
presentation management from .
business logic |
e Layers are the hardware and
software stack within a given tier
o . o A A 4 I ¢
o Tlers are the loglcal Or thSlcal ‘ Anti-Patterns HJ2EEBIuePrimsDesignGuideIines|

1

organization of components into
an ordered chain of providers and consumers
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Module 6

Introducing J2EE™ Patterns

J2EE™ Patterns
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Objectives

* Describe the J2EE pattern philosophy

* Describe the J2EE patterns and tiers in the J2EE pattern
catalog

J2EE™ Patterns Module 6, slide 2 of 14
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Purpose of the J2EE Patterns

 The Java Center™ program, part of Sun Professional
Services, has built enterprise solutions for a wide
variety of customers

e The J2EE patterns evolved from their experience

e The J2EE patterns solve problems using the J2EE
platform technologies

 Some J2EE patterns might already be familiar

e The purpose of the J2EE patterns is to document and
recommend best practices rather than develop entirely
new techniques

J2EE™ Patterns Module 6, slide 3 of 14
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Benefits

The key benefits of the J2EE patterns include:

e Using sound design principles
* Leveraging documented, accepted practices
e Understanding each J2EE technology’s primary role

* Reducing coupling and dependencies between
components

 Minimizing network traffic
* Reducing costs of network latency

J2EE™ Patterns Module 6, slide 4 of 14
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Relation to the J2EE BluePrints Design
Guidelines

The J2EE BluePrints design guidelines:

* Describe standard techniques for building complex
J2EE platform applications that can scale and change
quickly

* Are complemented by the J2EE patterns that provide
formally documented solutions to specific problems

J2EE™ Patterns Module 6, slide 5 of 14
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Gang of Four and J2EE Patterns

Gang of Four Patterns:

e Abstract solutions that can be implemented in very
diverse ways

e (Can be used with any object-oriented programming
language

e Often build on or expand other GoF patterns
J2EE Patterns:

e Designed for the J2EE platform

e Often build on or expand GoF patterns or other J2EE
patterns

J2EE™ Patterns Module 6, slide 6 of 14
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Describing the Patterns and Tiers of the
J2EE Pattern Catalog

The J2EE patterns catalog is grouped into three tiers:

* Integration tier
e Business tier
e Presentation tier

J2EE™ Patterns Module 6, slide 7 of 14
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Integration Tier Patterns

Concerned with the integration of the J2EE platform code
with other types of applications and legacy system:s:

* Service Activator — Allows a client to asynchronously

invoke an EJB component, using the Java Message
Service (JMS) API

 Data Access Object — Isolates database-specific code
into classes that expose a business-oriented interface

* Domain Store — Creates a robust persistence
mechanism that is transparent to the business objects
without using entity beans

e Waeb Service Broker — Makes business services
available as web services

J2EE™ Patterns Module 6, slide 8 of 14
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Business Tier Patterns

Concerned with managing persistence and business
processing:

e Service Locator — Removes the need for a J2EE
platform client to be aware of the Java Naming and
Directory Interface™ (JNDI) API when acquiring
business components

* Session Facade — Provides the presentation tier with a
simple interface to access the business tier

* Business Delegate —Providesloosely coupled access to
business tier components

e Transfer Object — Reduces the number of remote
method calls by returning multiple values in one object

J2EE™ Patterns Module 6, slide 9 of 14
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Business Tier Patterns

e Application Service — Centralizes business logic
between the service facades and the business objects

* Business Object — Separates business data from
business logic and workflow logic

 Transfer Object Assembler — Assembles transfer
object data from multiple business objects

 Composite Entity — Wraps a number of related, fine-
grained, persistent objects into a single entity,
representing a structured organization, containing
those objects

e Value List Handler — Provides an efficient mechanism
for executing queries that might return a large number
of objects and browsing through the results

J2EE™ Patterns Module 6, slide 10 of 14
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Presentation Tier Patterns

Concerned with organizing the application’s presentation
components:

* Intercepting Filter - Manages pre-processing and post-
processing of a client request

* Front Controller — Provides a mechanism for
centralized management of user requests

e Application Controller — Separates the action
invocation management and view dispatching
management from the front controller component

* Context Object — Passes data from context specific
objects without passing those objects out of their
context

J2EE™ Patterns Module 6, slide 11 of 14
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Presentation Tier Patterns

e View Helper — Factors out content retrieval for a view
from the logic needed to build the view

* Composite View — Constructs a view from many
different sub-views

e Dispatcher View — Combines the Front Controller and
View Helper patterns

e Service to Worker — Similar to the Dispatcher View
pattern, except that the front controller takes more
responsibility for view selection and business process
invocation

J2EE™ Patterns Module 6, slide 12 of 14
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J2EE Pattern Relationships

Intercepting Filter

Has Similar Result To

0 Business Tier Decorator Forward To

J2EE Patterns
:l Presentation Tier Composite View Front Controller

J2EE Patterns ) 4 4

o Strategy Might Create

:' Integration Tier

J2EE Patterns Uses —

) Based On Might Use Application

Behavioral Gang Might invoke Controller

of Four Patterns c 7 Uses | Creates

omposite Creates
el Creational Gang
of Four Patterns Might Include Uses Dispatcher View ) ( Context Object )
el Structural Gang v U
of Four Patterns View Helper Ses Service To Worker
Controller Invokes -
Might Execute Web Service Broker
Might Invoke
Might Might Uses Might Invoke
Invoke Invoke 9
Y. Delegates TO
) Might Invoke
Might Be A
Proxy Service Activator
Might Be A
Might Invoke
Adapter
Might Invoke
Based On
Create
Might Be A [FEGEGE
Singleton

Factory Method

Contains

Might Be A

Abstract Factory

Might Be Created By

Might Be Create

Uses Functionality Of

Could Be

Might Get Data From

d By

Implemented As

Transparently
Persists

Might Be Created By

A 4
Data Access Object

J2EE™ Patterns
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Summary

J2EE patterns help to improve the internal ¢

structure of applications by: S ]

Gang of Four Design Patterns

e Consolidating common services

Structural

I
Architectural Patterns
A

J2EE Design Patterns

 Minimizing traffic between tiers

 Emphasizing loose coupling of

y

L[]
objects

A 4 VI

Anti-Patterns H J2EE BluePrints Design Guidelines |
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Module 7

Using Integration Tier Patterns

J2EE™ Patterns
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Objectives

e List the features and purpose of the Integration Tier
patterns

e Apply the Service Activator pattern

* Apply the Data Access Object (DAO) pattern
e Apply the Domain Store pattern

e Apply the Web Service Broker pattern

J2EE™ Patterns Module 7, slide 2 of 48
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Introducing Integration Tier Patterns

* Encapsulate access to the data stores (DAO)
* Provide messaging to the business tier

e Provide integration of web services with business
components

e Rely on the JDBC API and JMS API as key technologies

J2EE™ Patterns Module 7, slide 3 of 48
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Integration Tier J2EE Patterns Overview

Pattern Primary Function

Service Activator Provides asynchronous messaging for business
components, including EJ]B components.

Data Access Object Encapsulates data access logic. Simplifies access to

(DAO) disparate data sources.

Domain Store Creates a robust persistence mechanism that is

transparent to the business objects without using
entity beans.

Web Service Broker Provides a flexible way to make business services
available as web services.

All examples in the next five modules tie together as
shown in the reference diagram in the student guide.
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Applying the Service Activator Pattern:
Problem Forces

e Invocation through messaging is very useful for:
e Establishing asynchronous processing

¢ Communicating between components with
different lifetimes

¢ Communicating with loosely coupled components

* A mechanism is needed for EJB 1.x components to be
invoked indirectly using messages

e Even with containers based on EJB 2.x architecture (EJB
2.x containers), you should consider how to most
flexibly invoke business components using messages

J2EE™ Patterns Module 7, slide 5 of 48
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Applying the Service Activator: Solution

The ServiceActivator class is a JMS API
MessagelListener  implementation

For EJB 1.x containers, ServiceActivator is a plain
old Java obiject (IPOJO)

For E]B 2.x containers, ServiceActivator can also be
a message-driven bean

The ServiceActivator class receives Messages and

invokes business components to fulfill the request

Keeping substantial business logic out of
ServiceActivator improves maintainability and
reusability

J2EE™ Patterns Module 7, slide 6 of 48
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Service Activator Pattern Structure

<<Message>>

receives

Request  |e-

A

creates/sends

dient

J2EE™ Patterns
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y
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Service Activator Pattern Sequence

Message Serverl

I 1. create()

<<Message>>
._Request

2. send( : Request) |

<<Messageli st ener >>
._ServiceActivator

<<Sessi onEJB>>
.__Busi nessConponen

t

<<PQIO>>
.__Busi nessCo

onent 2

J2EE™ Patterns

3.5:

|
U

3:send(:Request) |

sendAcknowledgement

3.2 process

3.1. parseMessage |

3.3 process

3.4 create()’

-
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@ Sun Services

Applying the Service Activator Pattern:
Strategies

* POJO Service Activator — This activator is mostly used
with EJB 1.x containers or when no EJB containers are
used

e Message-Driven Bean Service Activator — This
activator is only available with an EJB 2.x container

¢ Command Request — The message can contain a GOF
command that is invoked by the service activator

e Database, Email, or JMS Message Response — An
asynchronous process can place a response to the client
in a database, an email message, or another JMS
message

J2EE™ Patterns Module 7, slide 9 of 48
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@ Sun Services

Service Activator Pattern Example

<<JMS Li st ener >>
Reservati onConfirnmati onServi ceActi vat or

<<JMS Message>>
hj ect Message recieves[ | 0se()
+onMessage( nsg )

+get (oj ect () +Reser vat i onConfi rmati onServi ceActi vat or ( connFact or yNanme, queueNane )
+setwject( ) -startListener()

)

| creates/sends activates

<<JM5 Sender >> <<sessi on bean>>

Reservati onConfirmati onC i ent Reservati onConfi r mer Bean

+sendReser vati onConfirmation( reservationlD) +confirnReservation( reservationl D)
J2EE™ Patterns Module 7, slide 10 of 48
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@Sun Services

Service Activator Pattern
Example

1 import javax.jms.*;

2 public class ResConfirmServiceActivator

3 implements MessageListener{

4 private QueueSession gSession;

5 private QueueReceiver gReceiver;

6 private String connFactoryName;

7 private String queueName;

8 private IMSServicelLocator serviceLocator;
9 public ResConfirmServiceActivator

10 (String cfn, String gn) {

11 connFactoryName = cfn;

12 this.qgueueName = gn;

13 startListener();

14 }

15 private void startListener() {

16 try {

17 serviceLocator =

18 new JMSServiceLocator(connFactoryName);
19 QueueConnectionFactory gConnFactory =

20 serviceLocator.getQueueConnectionFactory();
21 QueueConnection qgConn =

22 gConnFactory.createQueueConnection();
23 gSession = gConn.createQueueSession

24 (true,Session. AUTO ACKNOWLEDGE);
25 Queue shipBookQueue =

26 serviceLocator.getQueue(queueName);

27 gReceiver =

28 gSession.createReceiver(shipBookQueue);
29 gReceiver.setMessageListener(this);

J2EE™ Patterns Module 7, slide 11 of 48
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@Sun Services
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Service Activator Pattern
Example

}
catch (JMSException e) {

e.printStackTrace();
}

}

public void onMessage(Message msg) {
try {
ObjectMessage objMsg = (ObjectMessage) msg;
String reservationlD =
(String) objMsg.getObject();
/l. . .Lookup and create bean
ReservationConfirmerLocal resConfirmer =...
resConfirmer.confirmReservation
(reservationID);
}
catch (JMSException e) {
e.printStackTrace();
}

}

public void close() {

try {
gReceiver.setMessageListener(null);
gSession.close();

}

catch(Exception €) {
e.printStackTrace();

}

}
}

J2EE™ Patterns Module 7, slide 12 of 48
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@ Sun Services

Applying the Service Activator:
Consequences

Advantages:

e Allows the invocation of EJB 1.x components from a
messaging server

e Provides flexible asynchronous invocations of any type
of business component

* Separates business processing from message
consuming and parsing

J2EE™ Patterns Module 7, slide 13 of 48
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@ Sun Services

Applying the DAO Pattern: Problem Forces

e Accessing different data sources usually requires
different code

e Data source changes should not force rewrites of the
business logic

e Data access objects need to be easy to find and create

e Persistence code is more reusable if it is not integrated
with business logic

J2EE™ Patterns Module 7, slide 14 of 48
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@ Sun Services

Applying the DAO Pattern: Solution

e Data access code is factored out of the business objects
into POJOs called DataAccessObjects

* When product changes take place, new
implementations of the DataAccessObject  interface
can be added to the system, maintaining transparency
to the BusinessComponent

e DataAccessObjects  are usually stateless classes

e DataAccessObjects  should not expose classes from
packages like java.sq

J2EE™ Patterns Module 7, slide 15 of 48
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

DAQO Pattern Structure

Busi nessConponent Dat aAccessbj ect Dat aSour ce
uses encapsulates

+Dat aAcess(hj ect ()

\ +del ete( : Transfer(bject )
+find( . . . ) : TransferQoject[]
\ +insert( : Transfer(bject )
+update( : Transfer(bject )

\ 7

\ / creates, uses

\ Y

Transf er Qbj ect

obtains, modifies

- propertyA
- propertyB

+get Propert yA()
+get Propert yB()
+set Propert yA()
+set PropertyB()
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@ Sun Services

DAQO Pattern Sequence

. Busi nessCo onentl | . Dat aSourcgl
[
L Create() :II: Dat aAccessOhj ec | I
I I
| 2. find(...) I I
2.1 SELECT |
2.2 Create() | =I :__Transf er Obj ect |
return TransferObject I I
3. Set Property I | I
I I
4. update | | T
4.1 GetProperty I
I
I T
4.2 UPDATE | I
I |
T I I
J2EE™ Patterns Module 7, slide 17 of 48
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@ Sun Services

Applying the DAO Pattern: Strategies

 Transfer Object Collection - DAO finder methods
create simple data structures, called transfer objects, for
each row that is returned from the query and placed in
a collection

* Rowset Wrapper List — Instead of returning transfer
objects, the DAO can return a class that is a wrapper
around a caching or read-only JDBC technology rowset

* Factory for the Data Access Object — The GoF Factory
Method and Abstract Factory patterns can be a useful
way to create DAO objects
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@ Sun Services

DAO Abstract Factory Strategy Structure

<<interface>>
DAOFactory

+createDAOL()
+createDAO2()

I___II\___I

RdbDAOFactory XmIDAOFactory

+createDAOL() +createDAOL()
+createDAO2() +createDAO2()

/ N\ / 0\
creates creates

¢ N ¥ N

RdbDAO] RdbDAOZ XmIDAO1 XmIDAO?Z

<<interface>> O <<interface>> O
DAO1 DAO2
+update( : TransferObject ) +update( : TransferObject)
J2EE™ Patterns Module 7, slide 19 of 48
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@ Sun Services

DAO Pattern Example

Reser vati onDAO

+del et eReservation( reservationiD) : int

+f i ndAvai | abl eReservations() : ReservationT( ]

+f i ndReser vati onsByCQustomer ( custID ) : ReservationT(]
: : +fi ndReservationsByDate( date ) : ReservationT(]

Busi nessnj ect +insertReservation( : ReservationTO) : int

+Reser vat i onDAQ()

N +updat eReservation( : ReservationTO) : int

L
N |
obtains/provides | creates/uses
N
N A
N ReservationTO

-endDat e
-startDate

+get Cust omer ()

+get EndDat e()

+get Roon()

+get Start Date()
+ReservationTQ( . . . )
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@Sun Services
DAO Pattern Example

1  import java.sql.*;

2  import java.util.*;

3  import javax.sgl.*;

4 import javax.naming.*;

5

6  public class ReservationDAO {

7 private DataSource ds;

8

9 public ReservationDAQO() throws DAOEXception {
10 try {

11 InitialContext ic = new InitialContext();

12 ds=(DataSource)

13 ic.lookup(“java:comp/env/jdbc/hotelDS");
14 } catch (NamingException e) {

15 throw new DAOEXxception

16 ("Error obtaining DataSource", e);

17 }

18 }

19 public ArrayList findReservationByDate

20 (java.util.Date theDate)

21 throws DAOEXxception {

22 ArrayList data = new ArrayList();

23 Connection conn=null;

24 PreparedStatement stmt = nulll;

25 ResultSet results = null;

26 try {

27 conn = ds.getConnection();

28 String query = "SELECT * FROM RESERVATION® +
29 “WHERE DATE = 7",
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DAO Pattern Example
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stmt = conn.prepareStatement(query);

stmt.setDate(1,

new java.sql.Date(theDate.getTime()));

results = stmt.executeQuery();

java.util.Date startDate, endDate;
while (results.next()) {

startDate = results.getDate("startDate");

endDate = results.getDate("endDate");

data.add(

new ReservationTO(startDate, endDate));

}

}
catch (SQLEXxception e) {

throw new DAOEXxception
("Error finding reservation", e);
}

finally {
try {
if (results = null)
results.close();
if (stmt != null)
stmt.close();
if (conn = null)
conn.close();
} catch (SQLEXxception €) {
throw new DAOEXxception
("Error closing connection”, e);

J2EE™ Patterns
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78

DAO Pattern Example

}

return data;
}
public int deleteReservation
(String reservationID) throws DAOException{
Connection conn=null;
PreparedStatement stmt = nulll;
int count=0;
try {
conn=ds.getConnection();
String query="DELETE FROM Reservation “
+ “WHERE ReservationlD = ?";
stmt=conn.prepareStatement(query);
stmt.setString(1, reservationlD);
count = stmt.executeUpdate();

}

/l. . .implement exception handling
}

/l. . .implement other access methods
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@ Sun Services

Applying the DAO Pattern: Conseguences

Advantages:

e Factors data access out of business objects

* (reates a more flexible system for future migration
efforts

* Increases cohesiveness in business objects
e Isolates data access logic in a separate tier

Disadvantages:

* An extra layer of infrastructure to be developed is
added

e [tisnot useful with CMP entity beans
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@ Sun Services

Applying the Domalin Store Pattern:
Problem Forces

 The DAO pattern separates the persistence code from
the business objects, but the pattern does not make the
code transparent to the business objects

* Many enterprise applications require sophisticated
persistence mechanisms

e Entity beans are not an appropriate solution for some
systems:
e If many of the services of entity beans are not required
e [f the application does not use an EJB container

e If entity beans constraints, such as no inheritance
between business objects, are not acceptable

J2EE™ Patterns
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@ Sun Services

Applying the Domalin Store Pattern:
Solution

e A domain store is a set of persistence classes that
transparently persist business objects

* You can implement a custom domain store
implementation, but this is quite a bit of work

* More frequently you might use a persistence product
that is based on Java Data Objects (JDO) or a
proprietary object relational mapping product

e Although few developers are likely to implement this
pattern themselves, learning the pattern will help you
learn how these products work
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@ Sun Services

Domain Store Pattern Structure

Per si st enceManager Fact ory

+decl areQper at i ons(

+execute( ) : Collection

)

J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

1 -
+get Per si st enceManager () : Persi st enceManager St at eManager <<interface>>
| get/setdata | Peri st enceCapabl e
1
I
<<creates>> consults
Appl i cationService | 0. . * |Busi nessnj ect
I
CRUD
\ | / updates
AV4
Per si st enceManager Transaction
<XM file>>
+cl ose() t ! +begi n() Per si st Map
+current Transaction() : Transaction +commi t ()
+del etePersistent( : PersistenceCapable ) +rol | back()
+makePersistent( : PersistenceCapable )
+newQuery( Cass, String ) : Query consults
execltes / \J <<DAC>> CRUD Dat aSour ce
/,<<ueams>> " |StoreManager 1« 1, *
0..* /
Query
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@ Sun Services

Domain Store Persistence Seguence

|: Appl i cat i onSer vi cel |: Per si st enceManager Fact or | |: Per si stenceManagerl <<DAO>> t Dat aSour ce

St or eManager

I I
L create() :__Busi nessQbj ect | | | |
2: setData | | | I |
1] | | | |
3: getPersistenceManager | | | |
T
) I Ll I I I
4: currentTransaction ) ) | |
I I 4.1: create() - -
I I I I
5: begin | | T | | |
| | | 1] | |
6: makePersistent( busObj) | | | | |

| | 6.1: create()

.St at eManager l l
:l I I

I
I
I
6.1.1: setStateManager
T
I
I

I I
I |_| I I
7: commit | [ T | [ [
I I I | I I
| | | 7.1: flushData | | |
[ l 7.1.1: flushData l ! !
I I I I
| | 7.1.1.1: getData | |
” | 7.1.1.1.1: insert( data ) |
1
l l 7.1.1.1.1.1: INSERT
I I
I I I
I I L I I
[ I n 7.2: commit I | |
L | | | L | | 1I'|
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@ Sun Services

Domain Store Query Seguence

li cati onSer vi cel |: Per si st enceManager | <<DAC>> |: Busi nessbj ect | | __m];_aSg_u_ml
.__St or eManager |

1.1: create() Qer
— I I I

1: newQuery

, ( class, queryString )

2: execute

(queryParameters ) | | | |
2.1: getData I I I
I I
2.1.1: SELECT .
I ITl

I
2.2: returnRows | | |
2.21:repeatfor T | | |

each row
I I I I
2.2.1.1: create() N

; ; : g
i I > St at eMana erl | |

2.2.1.2: create | | | | |

2.2.1.3: setData I I I |

3: getData
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@ Sun Services

Applying the Domalin Store: Example

The Payment Business Object:

1  package sI500;

2  import java.util.Date;

3  public class Payment {

4 private double amount;

5 private Date datePaid,;

6 private PaymentMethod payMethod,;
7

8 private Payment() {}

9 public Payment(double a, Date d, PaymentMethod p) {
10 amount = a;

11 datePaid = d;

12 payMethod = p;

13 }

14 /. . .standard plain get/set methods
15 }
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@ Sun Services

Applying the Domalin Store: Example

The PaymentMethod Business Object:

1  package sI500;

2

3 import java.util.Date;

4

5  public class PaymentMethod {

6 private String type;

7 private String number;

8 private Date expiration;

9

10 private PaymentMethod() {}

11 public PaymentMethod(String t, String n, Date e) {
12 type =t;

13 number = n;

14 expiration = e;

15 }

16 /l. . .standard plain get/set methods
17 '}
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@ Sun Services

Applying the Domalin Store Pattern:

Example
JDO Descriptor:
1  <?xmlversion="1.0" encoding="UTF-8"?>
2 <IDOCTYPE jdo PUBLIC "-//Sun Microsystems, Inc./[DTD Java Data Objects
Metadata 1.0/EN" "http://java.sun.com/did/jdo_1 O.dtd">
3 <do>
4 <package name="s|500">
5 <class name="Payment">
6 <field name="payMethod">
7 <collection element-type="PaymentMethod"/>
8 <ffield>
9 </class>

10 <class name="PaymentMethod'"/>
11  </package>
12 </jdo>
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@ Sun Services

Applying the Domalin Store Pattern:
Example

The PaymentService  Application Service:

1  package sI500;

2  import javax.jdo.*;

3  importjava.io.*;

4 import java.util.*;

5

6  public class PaymentService {

7 private PersistenceManager pm;

8

9 public PaymentService() throws IOException {
10 InputStream propertyStream =

11 new FilelnputStream(“jdo.properties");
12 Properties jdoProps = new Properties();

13 jdoProps.load(propertyStream);

14 PersistenceManagerFactory pmf =

15 JDOHelper.getPersistenceManagerFactory(jdoProps);
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@ Sun Services

Applying the Domalin Store Pattern:

Example
16 pm = pmf.getPersistenceManager();
17 }
18  public void makePayment(double amount,
19 String type, String number, Date expiration){
20 Transaction tx = pm.currentTransaction();
21 tx.begin();
22 PaymentMethod method = new PaymentMethod
23 (type, number, expiration);
24 Payment thePayment = new Payment(amount, new Date(), method);

25 pm.makePersistent(thePayment);
26 tx.commit();

27 }

28 public void queryPayments() {

29 Extent e = pm.getExtent(Payment.class, true);
30 lterator i = e.iterator();

31 while (i.hasNext())

32 {

33 Payment p = (Payment) i.next();
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@ Sun Services

Applying the Domalin Store Pattern:

Example
34  System.out.printin(p.getAmount() + " -" +
35 p.getPayMethod().getType());
36 }
37 e.close();
38 }
39 }
J2EE™ Patterns Module 7, slide 35 of 48
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@ Sun Services

Applying the Domalin Store Pattern:
Strategies

¢ Custom Persistence — You implement the entire
domain store pattern from scratch.

e Java Data Objects — You write the business objects, the
queries, and the application services. The core
persistence code is provided by the J]DO
implementation and is transparent to the developer’s
code.
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@ Sun Services

Applying the Domalin Store Pattern:
Consequences

Advantages:

e Allows many benefits of entity beans without the
overhead of other entity beans services

* C(Creates more robust and transparent persistence
capabilities than the DAO pattern

e Separates the persistence from the business objects
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@ Sun Services

Applying the Domalin Store Pattern:
Consequences

Disadvantages:

* You should implement this pattern from scratch only
when all other options seem undesirable

e A full persistence framework might be overkill for
some applications
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@ Sun Services

Applying the Web Service Broker Pattern:
Problem Forces

If business service facades are directly exposed as web
services the following problems can occur:

e They might contain methods that are insutficiently
coarse grained to be effective web services

* They might contain some methods that should not be
exposed as web services

e Some of their methods might need to be adapted to
make effective web services

 They might require additional monitoring, auditing,
logging, or security code
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Applying the Web Service Broker Pattern:

Solution

Create a WebServiceBroker  component that
implements any code specific to handling the web
service request and then invokes the
BusinessService  component

The web services request is received by the
EndPointProcessor ~ component which invokes the
WebServiceBroker

The WebServiceBroker  component might be a EJB 2.1
stateless session bean or a plain old Java object
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@ Sun Services

Web Service Broker Pattern Structure

Cient <<servl et >> \\ehSer vi ceBr oker Busi nessServi ce

iend@ueste Endpoi nt Processor invoke accesses
1..* 1..%
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@ Sun Services

Web Service Broker Pattern Sequence

. Cient, <<serv| et >> . \\ébSer vi ceBr oker . _Busi nessService
| .__Endpoi nt Processor | |

. 1: send request

<mERE I I
1.1: extract Request
I I
I I
1.1.1: invoke
Sri |
1.1.1.1; invoke )[:I
T I
I I I
I I I
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@ Sun Services

Applying the Web Service Broker Pattern:
Strategies

* Custom Extensible Markup Language (XML)
Messaging — You write your own custom
EndPointProcessor ~ component

e Java™ API for XML-based RPC (JAX-RPC) — The
EndPointProcessor  servlet is provided by JAX-RPC

e Java Binder Strategy — The Java Architecture for XML
Binding (JAXB) can be used to process the XML and

generate transfer objects based on the XML
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@ Sun Services

Web Service Broker Pattern Example

Dot Net d i ent

\

\

send request \

\

\

<<sessi on bean>>
Reser vat i on\WWebSer vi ceBean

<<sessi on bean>>
Cust oner Reser vat i onSessi onFacade

accesses
+cancel Reservation( ... )
+findReservation( ... )
+makeReservation( ... )
1..*

invokes

<<servl| et >>
<<JAX- RPC>>

Endpoi nt Processor

+addCustomer( ... )
+cancel Reservation( ... )
+del et eCustomer( ... )

+edi t Custoner ( ...

+fi ndReservation( ...

+get Reservati onDat a()
+makeReservation( ... )
+sendReservationConfirmation( ... )

J2EE™ Patterns

<<sessi on bean>>
Cust oner Mynt Appl i cati onServi ce

<<sessi on bean>>
Reservat i onMgnt Appl i cati onServi ce

+addCustoner( ... )
+del eteCustoner( ... )
+editCustoner( ... )

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

+cancel Reservation( ... )

+fi ndReservation( ... )

+get Reservat i onDat a()
+makeReservation( ... )
+sendReservationConfirmation( ... )
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@ Sun Services

Web Service Broker Pattern Example

The ReservationWebService Interface:

package sI500;
import java.rmi.*;

public interface ReservationWebService extends Remote {
public boolean makeReservation(. . .) throws RemoteException;
public boolean cancelReservation(. . .) throws RemoteException;

}

ONO OIS WDN P
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@ Sun Services

Web Service Broker Pattern Example

The ReservationWebServiceBean Class:

package sI500;
import javax.ejb.*;
public class ReservationWebServiceBean implements SessionBean {
public void ejbCreate() {
/l. . . Obtain session facade bean
}
public boolean makeReservation(. . .) {
/. . .Call makeReservation on session facade bean
}
0 public boolean cancelReservation(. . .) {
11 /. . .Call cancelReservation on session facade bean
12 }
13 public void ejpRemove() {}
14 public void ejbActivate() {}
15 public void ejbPassivate() {}
16 public void setSessionContext(SessionContext sc) {}

P OO ~NOOUIl, WDN P
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@ Sun Services

Applying the Web Service Broker Pattern:
Consequences

Advantages:

A layer is introduced where web service specific
code can be added.

Disadvantages:

e Web services can increase network overhead due to the
protocols used.

* The business service component is likely to have a
remote interface for access by the presentation tier. A
local interface must be added for use by the web service
broker component.
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@ Sun Services

Summary
* Service Activator pattern — ’
Provides asynchronous messaging oo e
for business components, g
including EJB components
e Data Access Object pattern — ——
Encapsulates data store details
e Domain Store pattern — Creates a =

robust persistence mechanism that
is transparent to the business |
objects without using entity beans

* Web Service Broker pattern — Provides a flexible way
to make business services available as web services

J2EE™ Patterns Module 7, slide 48 of 48
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Module 8

Using Presentation-to-Business Tier
Patterns

J2EE™ Patterns



@ Sun Services

Objectives

e Describe basic characteristics of the business tier J2EE
patterns that facilitate communication with the
presentation tier

* Apply the Service Locator pattern
* Apply the Session Facade pattern
* Apply the Business Delegate pattern
e Apply the Transfer Object pattern
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@ Sun Services

Introducing Business Tier Patterns

Business Tier patterns:

® Built primarily with EJB components
* Organize business logic

* Reduce coupling

* Reduce network overhead

The patterns in this module focus on structuring the
interaction between the presentation and business tiers

J2EE™ Patterns Module 8, slide 3 of 44
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

J2EE Platform Business Tier Patterns

Pattern Primary Function

Service Locator Provides one interface for service
lookups.

Session Facade = Hides business component detail with a
simpler interface.

Business Decouples presentation clients and
Delegate business services.

Transfer Object = Reduces remote calls by encapsulating
return value data into one object.
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@ Sun Services

Applying the Service Locator Pattern:
Problem Forces

e All session or entity beans clients need the same JNDI
API code to locate a home object and to create a bean

e Disadvantages of putting this code in each client:
e (Code is duplicated

* (Client programmer has to know how to write bean
client code

e Reusable home objects are not cached

* The same issues apply to clients looking up JMS
ConnectionFactory objects

J2EE™ Patterns Module 8, slide 5 of 44
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@ Sun Services

Applying the Service Locator Pattern:
Solution

 The ServiceLocator  class is implemented as a
singleton

 The ServiceLocator  object creates a JNDI Context
object and does a lookup of the ComponentFactory
object

e The ServiceLocator can either:

e Return ComponentFactory to the Client class that uses
it to create Component instances

e Use ComponentFactory to create the Component
instances

 The ServiceLocator  has a cache of previously found
ComponentFactory  instances

J2EE™ Patterns Module 8, slide 6 of 44
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@ Sun Services

Service Locator Pattern Structure

dient USES <<Si.ngl et on>>
Servi celLocat or
1..* 1
1.7 +get Conponent Fact or y( j ndi Nane, honed ass ) : Comnponent Fact ory
+get I nstance() : Servicelocator
- Servi ceLocat or ()
uses
1..*
\
uses (caches) \ uses
\
1..* *
1.. \
Conponent creates Conponent Fact ory creates Cont ext
— — — e — —
\ \
\ \
\ | \
For EJB components, an entity An EJB Home object, or IMS

API QueueConnectionFactory

or session bean. For the JMS , _
or TopicConnectionFactory.

API, a QueueConnection or
TopicConnection.
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@ Sun Services

Service Locator Pattern Sequence

. dient <<Si ngl et on>> .__Conponent
| . Servicelocator |

| 1: Get Instance | |

1.1: Create()

. Cont ext |

2.1: Lookup | |

2: Get Component

2.1.1: Create() p»{._ Conponent Fact ory |

return ~ ComponentFactory | |
<~ — — — — —
I | I

2.2: Create and Find Component |
|

| 2.2.1: Create and Find,
| I_I
I I

return  Component

< — — — — L | | |
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@ Sun Services

Applying the Service Locator Pattern:
Strategies

* EJB Component Service Locator
e JMS API Topic and Queue Service Locator
e Web Service Locator

e Combined Service Locator — Some combination of the
above three strategies

e Type Checked Service Locator — The component’s JNDI
name and the resource class are hard coded in the
ServiceLocator  class and the client passes in a parameter
to specify which set of values to use

e Service Locator Properties — The same as the last strategy,
but the JNDI name and resource class name are specified in
a configuration file
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@Sun Services
Service Locator Pattern Example

<<Si ngl et on>>
Servi celLocat or

+get Home(bj ect ( j ndi Narre, hored ass ) EJBHone

+get I nstance() : Servicelocator

- Servi ceLocat or ()

/ lookup/cache
<<Servl et >> \ '
dient Cust onrer Reser vat i onSFHone
create
v

<<sessi on bean>>
Cust oner Reser vat i onSessi onFacadeBean

+cancel Reservation( ... ) bool ean
+f i ndReservation( ...
+get Reser vat i onDat a()

bool ean

+makeReservation( ... )

Module 8, slide 10 of 44
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@ Sun Services

Service Locator Pattern Example

1  public class ServicelLocator {

2 private HashMap nameHomePairs = nulll;

3 private Context ctx = null;

4 private static ServiceLocator singleton = null;
5

6 private ServiceL.ocator() throws NamingException{
7 nameHomePairs = new HashMap();

8 ctx = new InitialContext();

9 }

10 public static ServiceLocator getinstance()

11 throws NamingException {

12 if (singleton == null) {

13 singleton = new ServicelLocator();

14 }

15 return singleton;

16 }
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@ Sun Services

Service Locator Pattern Example

17 public EJBHome getHomeObject

18 (String jndiName, Class homeClass)

19 throws NamingException {

20 if (nameHomePairs.containsKey(jndiName)) {

21 return (EJBHome) nameHomePairs.get(jndiName);
22 }

23 Object ejbRef = ctx.lookup(jndiName);

24 EJBHome ejbHome = (EJBHome)PortableRemoteObject.
25 narrow(ejbRef, homeClass);

26 nameHomePairs.put(jndiName, ejbHome);

27 return ejoHome;

28 }

29 }
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@ Sun Services

Applying the Service Locator Pattern:
Consequences

Advantages:

* The complexity of lookup and creation is hidden

e Access to the service is centralized and uniform
without duplication of the lookup code

* New business components are easily added to the
lookup service

* Performance can be improved by caching previously
looked up objects

J2EE™ Patterns Module 8, slide 13 of 44
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Service Locator Pattern:
Consequences

Disadvantage:

Even as a Singleton, there is one Service Locator
instance per Java virtual machine
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@ Sun Services

Applying the Session Facade Pattern:
Problem Forces

To fulfill a user request, a client might need the services of
multiple business components. This causes the following
problems:

* When clients interact directly with multiple business
components, the tiers become tightly coupled

* (lients that deal with many business components
become responsible for managing their interaction

e Fine-grained client access increases network traffic

e Lack of a uniform access strategy to business
components leads to ad hoc development and misuse
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@ Sun Services

Applying the Session Facade Pattern:
Solution

* You apply the GoF Facade pattern with a session bean
in front of the other business components

* The client invokes coarse-grained business service
methods on the SessionFacade component

 The SessionFacade component finds, creates, and
invokes the necessary BusinessComponent instances

e The SessionFacade component should usually not
contain significant business logic

 Mapping each use case to a session facade will create
too many session facades
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@ Sun Services

Session Facade Pattern Structure

J2EE™ Patterns

dient

<<sessi on bean>>
Sessi onFacade

1..

*

Busi nessConponent

+doServicel( ...
+doService2( ...

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

accesses

+doService3( ... )
+getData( ... )

+setData( ... )
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@ Sun Services

Session Facade Pattern Sequence

. Cient

<<sessi on bean>>

Sessi onFacade

appServicel:

Busi nessConponent

appService?2:

Busi nessConponent

1: doServicel( ...)

2: doService2( ...)

1.1: doPartl( ...)

Ll |

1.2: doPart2( ...)

1.3: doPart3( ...)

!

y

2.1: doSomething( ...)

— ——

J2EE™ Patterns
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@ Sun Services

Applying the Session Facade Pattern:
Strategies

e Stateless Session Bean — For single method calls

e Stateful Session Bean — For multiple method calls with
intermediate state information
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@ Sun Services

Session Facade Pattern Example

<<Si ngl et on>>
Servi celLocat or

<<Servl et >> +get HomeCoj ect ( j ndi Name, honed ass ) : EJBHore
dient +get I nstance() : Servicelocator

- Servi ceLocat or ()

\

\
<<sessi on bean>>
\ Cust onmer Mgnt Appl i cati onSer vi ce
<<sessi on bean>>
Cust oner Reser vat i onSessi onFacade +addCust omer ( ... )
—f””,a+de!eteCUStoner( o)

+addCust omer ( ... ) +editCustomer( ... )
+cancel Reservation( ... )
+del eteCustonmer( ... )
+edi t Cust oner ( .
+fi ndReservation( ... -
+get Reservat i onDat a() <<sessi on bean>>
+nmakeReservation( ... ) Reser vat i onMgnt Appl i cati onServi ce
+sendReservati onConfirmation( ... )\\\\\\J
. +cancel Reservation( ... )

+fi ndReservation( ...
+get Reservati onDat a()
+makeReservation( ...
+sendReservati onConfirmation( ... )
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@ Sun Services

Session Facade Pattern Example

1  public class CustomerReservationSessionFacade

2 implements SessionBean {

3 private CustMgmtASHome custHome = null;

4 private ResMgmtASHome resHome = null;

5 private CustomerMgmtApplicationService custService = null;
6 private ReservationMgmtApplicationService resService = null;
7

8 public void ejbCreate() throws CreateException {

9 try {

10 ServicelLocator locator = ServicelLocator.getinstance();
11 resHome = (ResMgmtASHome) locator.getHomeObject
12 ("ejp/ResAS", ResMgmtASHome.class);

13 custHome = (CustMgmtASHome) locator.getHomeObject
14 ("ejb/custAS", CustMgmtASHome.class);

15 resService = resHome.create();

16 custService = custHome.create();

17 }

18 catch (Exception e) {

19 System.err.printin(e);
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@ Sun Services

Session Facade Pattern Example

20 throw new CreateException

21 ("Unable to initialize facade");

22 }

23 }

24 public boolean makeReservation(. . .)

25 throws Exception {

26 if (newCustomer==true)

27 custService.addCustomer(. . .);

28 return resService.makeReservation(. . .);
29 }

30 ...

31 }
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@ Sun Services

Applying the Session Facade Pattern:
Consequences

Advantages:

e Simplifies client access to the business tier components

e Eliminates a client’s direct dependency on multiple
business objects

e Reduces network traffic between the service tiers

e Provides a place for centralized security management
e (entralizes transaction control in the session facade

e Provides a uniform interface to the business tier
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@ Sun Services

Applying the Session Facade Pattern:
Consequences

Disadvantage:

Adds an extra layer
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@ Sun Services

Applying the Business Delegate Pattern:
Problem Forces

If presentation tier clients interact directly with business
services:

* C(lients are exposed to the underlying implementation
details of the service API

* Business service changes affect the client

* The presentation tier components might make too
many remote invocations due to a lack of caching or
request aggregation

* Presentation tier programmers needs to know how to
invoke the business service components
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@ Sun Services

Applying the Business Delegate Pattern:
Solution

e On behalf of the Client class, the BusinessDelegate
uses a ServiceLocator ~ object to obtain a
BusinessService component and then invokes
business methods on it

 The BusinessDelegate = might catch technology
specific exceptions and throw generic exceptions

e The BusinessDelegate = might automatically retry
failed requests

e The BusinessDelegate =~ might cache results
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@ Sun Services

Business Delegate Pattern Structure

Client

creates and uses

J2EE™ Patterns

BusinessDelegate

uses | lookup and create /

\ 2

Z

ServicelLocator

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

/

uses

/

BusinessService

7 |
|

EJB component or

JMS API component
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@ Sun Services

Business Delegate Pattern Sequence

. Client

1: Create
| 0,)

. BusinessDelegate

| 2:invoke

. Servicel ocator

- BusinessService

| 1.1: Get Service |

J2EE™ Patterns

return

2.1: Invoke

1.1.1: Lookup

Service

|
|
|
|

|

1
|
|
|
|

S

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Applying the Business Delegate Pattern:
Strategies

* Delegate Proxy — The business delegate acts as a proxy
that supports approximately the same interface as the
business component

* Delegate Adapter — Disparate systems can send
requests using XML to a business delegate that
translates the requests and sends the requests to J2EE
components
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@ Sun Services

Business Delegate Pattern Example

<<Servl et >>

dient
<<Si ngl et on>>
Servi celLocat or
+get Hone(bj ect ( j ndi Nane, homeCd ass ) : EJBHone
+get I nst ance . _Servicelocator
- Servi ceLocat or ()
Reservat i onBusi nessDel egat e
+cancel Reservation( ... )
+fi ndReservation( ... ) -
+makeReservation( ... ) <<sessi on bean>_>
Ce ~.invokes Cust orrer Reser vat i onSessi onFacade
~
~ +addCust oner ( ...
N +cancel Reservation( ... )
+del eteCustomer( ... )
+editCustoner( ... )
+fi ndReservation( ...
+get Reservati onDat a()
+makeReservation( ...
+sendReservati onConfirmation( ... )
J2EE™ Patterns Module 8, slide 30 of 44
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@ Sun Services

Business Delegate Pattern Example

1  public class ReservationBusinessDelegate {

2 private ReservationSessionFacade resSF = null;

3 public ReservationBusinessDelegate()

4 throws ReservationException {

5 try {

6 ServicelLocator locator = ServicelLocator.getinstance();
7 ReservationSessionFacadeHome resSFHome =
8 (ReservationSessionFacadeHome)

9 locator.getHomeODbject("ejb/ReservationSF",
10 ReservationSessionFacadeHome.class);

11 resSF = resSFHome.create();

12 }

13 catch (NamingException e) {

14 throw new ReservationException();

15 }

16 catch (CreateException e) {

17 throw new ReservationException();

18 }
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Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Business Delegate Pattern Example

19 catch (RemoteException €) {

20 throw new ReservationException();

21 }

22 }

23 public boolean makeReservation(String resData)
24 throws ReservationException {

25 try {

26 return resSF.makeReservation(resData);
27 }

28 catch (Exception e) {

29 throw new ReservationException();

30 }

31 }

32 }
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@ Sun Services

Applying the Business Delegate Pattern:
Consequences

Advantages:

e Reducing coupling between the presentation tier and
the business tier

 Adding a simple, uniform interface for the clients to
use to access business components

* Improving performance made possible by caching
requests
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@ Sun Services

Applying the Business Delegate Pattern:
Consequences

Disadvantages:

 Adding an additional layer to manage

* Hiding remoteness which can lead developers to
ignore the costs of these method invocation
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Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Transfer Object Pattern:
Problem Forces

e Data often needs to be exchanged between remote tiers

e [If components only expose fine grained getter
methods, the remote client must make one remote
method invocation per attribute

* Remote calls should be coarse-grained whenever
possible

e C(lients typically require more read-only data than
updatable data
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Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Transfer Object Pattern:
Solution

e A Transfer Object is a serializable JavaBeans
component that encapsulates attribute values and
provides accessor methods

e The getTransferObject method of Component
creates the TransferObject , populates it, and returns
it to the Client class

e TheClient classcallsget methods to getthe data from
the TransferObject

e The network overhead should be low because only the
getTransferObject method is remote
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@ Sun Services

Transfer Object Pattern Structure

<<Serializabl e>>
Transf er Ohj ect

-attributel
-attribute2
-attribute3d

dient

/’

+get Attributel()
+get Attribute2()
+get Attribute3()

J2EE™ Patterns

Ip

| creates

Conmponent

+get Transfer Cbj ect () : TransferQbject g

|~

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

create transfer object
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return transfer object
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@ Sun Services

Transfer Object Pattern Sequence

. dient, .__Conponent

| 1: getTransferObject |

1.1: Create() <<Seri al i zabl e>>
Bnbinlindibentd? .
Server Copy : Transfer Qj ect

return TransferObject |
e — — — —

I | <<Seri al | zabl e>>
Client Copy: Transferiject

| 2: getAttributel

A 4

3: getAttribute2

J2EE™ Patterns Module 8, slide 38 of 44
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@ Sun Services

Applying the Transfer Object Pattern:
Strategies

* Multiple Transfer Objects — The Component object
provides several getTransferObject methods that
return different TransferObject  types

e Entity Inherits Transfer Object - The
BusinessObject  is a subclass of the TransferObject

e Updateable (Mutable) Transfer Objects:

e A TransferObject  provides set methods

e A Component object’s setTransferObject method
updates the Component data

e Time stamp or version number can be used to protect
against overwriting changes made by other clients
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@ Sun Services

Updatable Transfer Objects Sequence

|: BusinessIOb'ect |

; 1:getTransferObject

1.1: Create()

<<Serializable>>

ServerCopy : TransferObject

return TransferObject
e

| 2: getAttributel

<<Serializable>>
ClientCopy _: TransferObject

3: getAttribute2

!

| 4. setAttribute1

5. setAttribute2

6. setTransferObject |

J2EE™ Patterns
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@ Sun Services

Transfer Object Pattern Example

<<Servl et >>
dient <<entity bean>>

<<Si ngl et on>>
: g Cust oner Bean
Servi celLocat or

<<entity bean>>
Reservat i onBean

Reser vat i onBusi nessDel egat e/ \ _ / |
|

| <<sessi on bean>> |
Reservati onMgnt Appl i cati onServi ce

create |

; +cancel Reservation( ... )
s<session bean>§ +findReservation( ... ) : ReservationTO |
Cust onmer Reser vat i onSessi onFacade| ] +get Reser vat i onDat a()
+makeReservation( ... ) |
+sendReservati onConfirmation( ... ) |
I
Reser vat i onDAO |
- +f i ndReser vat i onByCust oner () : Reservati onTO |
<<sessi on bean>>| |+findAvai | abl eReservati ons()
Payment Servi ce +f i ndReser vat i onByDat e() |
\ create |
\ v
Reservati onTO
-endDate : Date
-startDate : Date
+get Cust oner ()
+get EndDate() : Date
+get Roon()
+get StartDate() : Date
+ReservationTQ( . . ., start : Date, end : Dtae )
J2EE™ Patterns Module 8, slide 41 of 44
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@ Sun Services

Transfer Object Pattern Example

1  public class ReservationTO implements Serializable
2

3 private Date startDate;

4 private Date endDate;

5

6 public ReservationTO() { }

7 public ReservationTO(Date start, Date end) {
8 startDate = start;

9 endDate = end,;

10 }

11 public Date getStartDate() {

12 return startDate;

13 }

14 public Date getEndDate() {

15 return endDate;

16 }

17 }
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@ Sun Services

Applying the Transfer Object Pattern:
Consequences

Advantages:

e Simplifies entity bean and remote interfaces
* Reduces network traffic

Disadvantages:

e Transfer object data may become stale
e Synchronization logic can complicate the system

* The system can be complicated when using
concurrent access and transaction processes
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@ Sun Services

Summary
Presentation to business tier patterns: .
. ‘ Object-Oriented Design Principles |

e Service Locator — Focuses all S —
service lookups through one =>
interface

* Session Facade — Provides simpler
interfaces to business components =

e Business Delegate — Decouples —
presentation tier Components from ‘ Ar:t'i-;a'tterns HJZEE BIuePrintstesi nGuideIines|

business components

1

* Transfer Object — Improves
efficiency of the transfer of data between the tiers
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@ Sun Services

Module 9

Using Intra-Business Tier Patterns

J2EE™ Patterns



@ Sun Services

Objectives

e Describe the basic characteristics of the Intra-Business
Tier patterns

e Apply the Application Service pattern

* Apply the Business Object pattern

e Apply the Transfer Object Assembler pattern
e Apply the Composite Entity pattern

* Apply the Value List Handler pattern

J2EE™ Patterns Module 9, slide 2 of 60
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@ Sun Services

J2EE Platform Intra-Business Tier Patterns

Pattern Primary Function

Application Service Provides a central place to put business logic between
the service facades and the business objects

Business Object Describes how to organize and separate business data
from business logic and workflow

Transfer Object Builds complex transfer objects

Assembler

Composite Entity Organizes related persistence objects into a composite
structure

Value List Handler Manages result sets according to client requirements
and limits

J2EE™ Patterns Module 9, slide 3 of 60
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@ Sun Services

Applying the Application Service Pattern:
Problem Forces

* Service facade is a generic term for session facades or POJO
facades.

* Business objects represent business data entities.

e Business processing logic should not be put in the business
objects. This can lead to a lot of expensive couplings
between the business objects.

* Business processing logic should not be placed in the service
facades. This can lead to code duplication when the same
logic is needed for multiple use cases.

* You need to place business processing logic somewhere in
between service facades and business objects.

J2EE™ Patterns Module 9, slide 4 of 60
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=

= Sun Services

Applying the Application Service Pattern:

Solution

The ServiceFacade class has very little code and
primarily just invokes the appropriate
ApplicationService methods

The ApplicationService methods have the business
logic that encapsulates the business objects and
coordinates their invocations

The ApplicationService components can also use
other ApplicationService components, ordinary
Service obijects, and DataAcessObjects

J2EE™ Patterns Module 9, slide 5 of 60
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@ Sun Services

Application Service Pattern Structure

Servi ceFacade

Appl i cati onService

uses

uses

Busi ness(bj ect

Dat aAccess(hj ect

J2EE™ Patterns
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@ Sun Services

Application Service Pattern Sequence

|: Ser vi ceFacadel |: Fi r st AppSer vi cel |: SecondAppSer vi cel |fi rst : Busi nessQbj ectl |second ._Busi nessObj ect | |: Dat aAccessObj ect
[

1:invoke
: : I I I I
1.1: process
I I I I
I I I I
1.2: invoke , , | |
' I
I I I
2: invoke T
| . I I I
| 2.1: invoke | | |
I . I I
2.2: process
I I I I
I I I I
3: invoke o
' I I I I
3.1: invoke . .
| L_l I I
3.2: invoke I I I
I I I
3.3: process
I I I
I I I I
| | | | |
J2EE™ Patterns Module 9, slide 7 of 60
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@ Sun Services

Applying the Application Service Pattern:
Strategies

e Application Service Command — An application
service might be invoked by a command as specified by
the GoF Command pattern. Alternatively, the
application service might itself be a command.

* GoOF Strategy for Application Service — If there are
multiple application services that achieve the same
result using different algorithms, they might be
implemented using a Strategy pattern.

e Application Service Layer Strategy — You can have
multiple layers of application services that invoke each
other. The lower layers are the most client generic
layers, and the upper layers are the most client specific.

J2EE™ Patterns Module 9, slide 8 of 60
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@ Sun Services

+sendReser vat i onConfi r mat i on( ... ) . . .
Cust oner Mgt Appl i cati onServi ce
+addCustoner( ... )
+del et eCust oner( )
+edi t Custoner( ... )
J2EE™ Patterns

Application Service Pattern Example

<<sessi on bean>>
Paynment Ser vi ceBean

<<JMS Sender >>
Reser vati onConfirnmati ond i ent

<<sessi on bean>>
Reser vati onMgnt Appl i cati onServi ce

<<sessi on bean>>
Cust oner Reser vat i onSessi onFacadeBean

+addCustomer( ... )
+cancel Reservation( ... )
+del et eCustomer( ... )
+edi t Custormer( ... )

+fi ndReservation( ..
+get Reser vat i onDat a()
+makeReser vati on(

+cancel Reservation( ... )

+fi ndReservation( ..

+get Reser vat i onDat a()
+makeReservation( ... )
+sendReser vat i onConf i r mat i on(

<<entity bean>>
RoomBean

+get RoomT() RoonirQ

f

<<sessi on bean>>

<<entity bean>>
Reser vat i onBean

|
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Cust onrer Bean

Reser vat i onDAO

Cust onmer DAO
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@Sun Services

Application Service Pattern
Example

1 public class ReservationMgmtAS

2 implements SessionBean {

3 private ReservationHome resHome = nul;
4 private PaymentHome payHome = null;

5 private PaymentService payService = null;
6 public void ejbCreate() throws CreateException {
7 try {

8 ServicelLocator locator =

9 ServicelLocator.getinstance();

10 resHome = (ReservationHome) locator.
11 getHomeObject("ejb/Reservation”,
12 ReservationHome.class);

13 payHome = (PaymentHome) locator.
14 getHomeObject("ejb/Payment”,
15 PaymentHome.class);

16 payService = payHome.create();

17 }

18 catch (Exception e) {

19 throw new CreateException

20 ("Unable to initialize AS");

21 }

22 }

23 public boolean makeReservation(. . .)

24 throws Exception {

25 Reservation res = resHome.create(. . .);
26 double cost = res.getCost();

27 return payService.verifyPayment(cost);
28 }

29
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Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Application Service Pattern:
Consequences

Advantages:

* Encourages reusability of business workflow logic
e Avoids duplicating code in service facades

Disadvantage:

Introduces an extra layer that might be unnecessary
for smaller applications
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@ Sun Services

Applying the Business Object Pattern:
Problem Forces

If business service components directly access the data store:

e Changes to the data store or its schema are likely to
affect the business services

* The business service components have to be more
aware of how to properly communicate with the data
store

* Many applications have to deal with potentially
complex issues such as transaction handling, data
caching, and data synchronization

* Much of the data access and handling code might need
to be repeated in multiple business service classes

J2EE™ Patterns Module 9, slide 12 of 60
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@ Sun Services

Applying the Business Object Pattern:
Solution

* Business entities should be separated into a separate
layer of reusable business objects

* Business objects can have some business logic in them,
but the business logic should be fairly minimal and not
use case specific

e The business logic in business objects should be logic
that is very data oriented such as data validation and
manipulation

e Data persistence code should be separated into another
layer such as described by the Data Access Object
pattern or the Domain Store pattern
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@ Sun Services

Business Object Pattern Structure

Appl i cati onService

accesses

J2EE™ Patterns

Par ent BO contains
0..*
\
persisted in persisted in
N ¥
Dat aSt or e
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Dependant BO

/

/

contains
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@ Sun Services

Business Object Pattern Sequence

. ApplicationService ._Parent BO ._Dependant BO . _DataStore
I I I I
| L:invoke | | |

| |

1.1: persist | |

| el

2: invoke T | |
| |

2.1: invoke | |

| |

211 persist

T |

|

J2EE™ Patterns
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@ Sun Services

Applying the Business Object Pattern:
Strategies

* POJO Business Object — Although POJO business
objects might seem faster and simpler, it might be the
opposite if you need entity bean services such as
transactional and concurrency control

 Composite Entity Business Object — Business objects
can be implemented as entity beans

J2EE™ Patterns Module 9, slide 16 of 60
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@ Sun Services

Business Ob

ject Pattern Example

<<session bean>>

Reservat i onMynt Appl i cat i onServi ce

<<entity bean>>
RoonBean

+cancel Reservation( ... )
|_+findReservation( ... )
+get Reservat i onDat a()

+makeReservation( ... )

+sendReservationConfirmation( ...

+get RoonT(Q() : RoonTTO

<<session bean>>

\Cust omer Mynt Appl i cat i onServi ce

<<sessi on bean>>

Cust omer Reser vat i onSessi onFacadeBean

+addCustoner( ... )

+cancel Reservation( ... )

+del eteCustomer( ... )

+edi t Custoner( ... )

+findReservation( ... )

+get Reservat i onDat a()

+makeReservation( ... )

+sendReservationConfirmation( ... )
J2EE™ Patterns

+addCustomer( ... )
+del eteCustomer( ... )
+edi t Custoner( ... )

\J«ent ity bean>>

Reservat i onBean

<<entity bean>>

J Cust omer Bean

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Applying the Business Object Pattern:
Consequences

Advantages:

* Business data can be viewed as object-oriented data
e Data validation and manipulation code is centralized

e The business data logic is separated from the
persistence logic

* The business service layer is simplified
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@ Sun Services

Applying the Business Object Pattern:
Consequences

Disadvantages:

* Business objects can become bloated if too much
business logic is placed in them

e Small applications might not need this extra layer
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@ Sun Services

Applying the Transfer Object Assembler
Pattern: Problem Forces

Client classes often need data that can be acquired from
numerous business objects, including enterprise beans, data
access objects, and transfer objects. If the client gets the
needed data directly from several business components:

e The client becomes tightly coupled to the business
components

* Many remote invocations might be required

* (lient cohesion decreases by having to obtain and
construct the data model
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==

Sun Services

Applying the Transfer Object Assembler

Pattern: Solution

In the business tier, use a session bean that exposes
coarse-grained getTransferObject methods

This getTransferObject method gathers data from
other business tier components, builds a composite
TransferObject  , and returns it to the client

The BusinessObject  instances that provide the data
can be session beans, entity beans, DAOs, or other
object types
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@ Sun Services

Applying the Transfer Object Assembler
Pattern: Solution

e The TransferObject  instance can be a single object or
can be a composite that contains other
TransferObject instances

e These TransferObject instances are immutable
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@ Sun Services

Transfer Object Assembler Pattern

Structure

Client <<sessi on bean>>
Tr ansf er bj ect Assenbl er

Busi nessbj ect

+get Conposi t eTr ansf er Obj ect ()

builds

V

Transf er bj ect

contains

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

Dat aAccesshj ect

Ser vi ceFacade
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@ Sun Services

Transfer Object Assembler Pattern
Seqguence

: Client <<session bean>> <<entity bean>> <<session bean>> . DataAccessObject
._TransferObjectAssembler . BusinessEntit! . BusinessSession T

| 1: GetComposoteTransferObject | | |

1.1: Create() | | |

=l|: TransferObject

1.2: Get Data | | | l
I I I

1.3: Get Data | | |

1.4: Get Data

1.5: Add Data From BusinessEntity . ]
I I I
I I I |

1.6: Add Data From BusinessSession | |

1.7: Add Data From DAO | | | |

return
S | | | I

CompositeTransferObject

J2EE™ Patterns Module 9, slide 24 of 60
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Transfer Object Assembler
Pattern: Strategies

 POJO Transfer Object Assembler — If implemented as
a POJO, the transfer object assembler is usually fronted
by a session bean such as the session facade component

* Session Bean Transfer Object Assembler — If
implemented as a session bean, the transfer object
assembler is usually a stateless session bean
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@ Sun Services

Transfer Object Assembler Pattern Example

J2EE™ Patterns

<<entity bean>>
CustomerBean

+getCustomerTO() : CustomerTO

<<entity bean>>
| RoomBean

| +getRoomTO() : RoomTO

<<entity bean>>
ReservationBean
usesl
+create( ... )
+getReservationTO()
+remove()
\\
<<session bean>> HotelIDAO
ReservationReportTOAssemblerBean \

—\—, +getHotelData( . . . ) : HotelTO

+findReservation( ... ) creates
+getReservationAndHotelData( reservationiD ) \ | [
+getReservationData() |
+unk() creates creates |
+makeReservation( ... ) y creates
\ HotelTO |
creates -
\ -amenities | |
-location
ReservationHotelTO \ E |
-hote —
+getAmenities() CustomerTO
+getHotel() : HotelTO \ +getLocation()
+getReservation() RoomT(
+ReservationHotelTO( : HotelTO, ) \
-customer -room
-reservation \\
ReservationTO

-endDate : Date
-startDate : Date

+getCustomer()

+getEndDate() : Date

+getRoom()

+getStartDate() : Date

+ReservationTO(, , start : Date, end : Date )
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@ Sun Services

Transfer Object Assembler Pattern Example

Transfer object assembler code:

public ReservationHotelTO getReservationHotelData
(String reservationID) {
HotelTO hotelData = hotel DAO.getHotelData();
ReservationTO resData = reservation.getReservationTO();
return new ReservationHotelTO(hotelData, resData);

abrhwpN Pk
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@ Sun Services

Applying the Transfer Object Assembler
Pattern: Consequences

Advantages:

 Removes business logic from client
e Reduces coupling

* Reduces network tratfic

* Improves client performance

* Improves transaction performance
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@ Sun Services

Applying the Transfer Object Assembler
Pattern: Consequences

Disadvantages:

* Obiject creation overhead on the server side increases
e Data in transfer objects might get stale
e Update logic must be handled separately
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@ Sun Services

Applying the Composite Entity Pattern:
Problem Forces

When using entity beans you need to make several decisions:

e [.ocal or remote interfaces
e BMP or CMP
e Whether to use CMR
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@ Sun Services

Applying the Composite Entity Pattern:
Problem Forces

Consider the following forces:

e Avoid dependencies between remote entity beans
* You might need BMP for custom or legacy persistence

e Entity beans container services are often desirable for
business objects

e The database schema should be hidden from the client
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@Sun Services
Comparing BMP and CMP

Container

Data Access Obiject

JDBC Data

Container

Deployment Data
Descriptor
EJB QL
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@ Sun Services

Applying the Composite Entity Pattern:
Solution

e Parent objects are reusable, independently deployable,
components that manage their own life cycles.

* Dependant objects are managed and accessed only by
their parent objects.

e For EJB 1.1 containers, the parent object should be
implemented as a remote entity bean. The dependant
objects should be implemented as a POJO.

e For EJB 2.0 containers, the parent object should be
implemented as a local entity bean. The dependant
objects can be implemented as either POJOs or local
entity beans. If you are using CMP, CMR can be used.
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@ Sun Services

Composite Entity Pattern Structure

Client

J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

<<local entity bean>>
CompositeEntity

1 0.+ |DependentObject |g *
contains )
7
7
d contains
7
Z

Local entity bean or plain
Java technology object

N
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@ Sun Services

Composite Entity Pattern Sequence

. Cient <<l ocal entity bean>> <<l ocal entity bean>> <<Java technol ogy object>>| [_DataStore
I
I
I
i
I
I
I
I
I
I

| . ConpositeEntity first ;. Dependent Qbj ect second ;_ Dependent Qbj ect

1.1: loadData l l

1: busMethod

1.2: processRequest

2: busMethod

2.1: getData

|.;.| I
2.2: getData |

| 2.2.1: processRequest |

3: storeData

|
|

| | T]
|
|
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@ Sun Services

Applying the Composite Entity Pattern:
Strategies

* Composite Entity Remote Facade — In applications
with trivial business logic, a session facade can be
replaced by a composite entity that acts as an entity
facade. This is dangerous for complex applications.

* Lazy Loading — With BMP, ejpLoad method only
loads some data. The other data is loaded by business
methods if and when it is required.

e Store Optimization (Dirty Marker) — With BMP,
ejpStore  method only stores data that is marked as
dirty.
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@ Sun Services

Composite Entity Pattern Example

<< i >>
| ocal entity bean Addr ess
Cust oner Bean
<<sessi on bean>> <<l ocal entity bean>>
Reservat i onSessi onFacade| accesses Reservat i onBean /7|
*
L. uses
~|<<l ocal entity bean>>
RoonBean
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==

Sun Services

Composite Entity Pattern Example

Composite entity code:

P OO ~NOOUIl, WDN P

public abstract class ReservationBean

implements EntityBean {
INirtual persistence fields
public abstract String getReservationlD();
public abstract void
setReservationlD(String resID);
public abstract Date getStartDate();
public abstract void setStartDate(Date d);
public abstract Date getEndDate();
public abstract void setEndDate(Date d);
Iirtual relationship fields
public abstract CustomerlLocal getCustomer();
public abstract void
setCustomer(CustomerLocal c);
public abstract RoomLocal getRoom();
public abstract void setRoom(RoomLocal r);
private EntityContext context;

J2EE™ Patterns
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@ Sun Services

Composite Entity Pattern Example

18 public String ejoCreate(String resID,

19 Date start, Date end, CustomerLocal cust,

20 RoomLocal room) throws CreateException {

21 setReservationlD(resID);

22 setStartDate(start);

23 setEndDate(end);

24 setCustomer(cust);

25 setRoom(room);

26 return null;
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@ Sun Services

Composite Entity Pattern Example

27 }

28 public void ejbPostCreate(String resID,

29 Date start, Date end, CustomerLocal cust,
30 RoomLocal room) throws CreateException {
31 setCustomer(cust);

32 setRoom(room);

33 }

34 public void setEntityContext

35 (EntityContext ctx){

36 context = ctx;

37 }

38 public void unsetEntityContext() {

39 context = null;

40 }

41 public void ejpRemove() { }
42 public void ejbActivate() { }
43 public void ejbPassivate() { }
44 public void ejbStore() { }

45 public void ejbLoad() { }
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@ Sun Services

Composite Entity Pattern Example

46 public ReservationTO getReservationTO() {
47 return new ReservationTO();

48 }

49 }
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@ Sun Services

Composite Entity Pattern Example

CMR relationship in deployment descriptor:

1 ...

2  <ejb-relation>

3 <gjb-relationship-role>

4 <gjb-relationship-role-name>

5 ReservationBean

6 </ejb-relationshiprole-name>

7 <multiplicity>One</multiplicity>

8 <relationship-role-source>

9 <gjb-name>ReservationBean</ejb-name>
10 </relationship-role-source>

11 <cmr-field>

12 <cmr-field-name>customer</cmr-field-name>
13 </cmr-field>

14 </ejb-relationship-role>

15 <ejb-relationship-role>

16 <gjb-relationship-role-name>

17 CustomerBean
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@ Sun Services

Composite Entity Pattern Example

18 </ejb-relationship-rolename>

19 <multiplicity>One</multiplicity>

20 <relationship-role-source>

21 <ejb-name>CustomerBean</ejb-name>

22 </relationship-role-source>

23 </ejb-relationship-role>

24 </ejb-relation>

25
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@ Sun Services

Applying the Composite Entity Pattern:
Consequences

Advantages:
* Improves maintainability by simplifying entity bean
interactions

* Decreases network overhead by using less remote
entity beans

* Decreases network overhead by providing a facade
and composite transfer objects

e GShields clients from changes in the database
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@ Sun Services

Applying the Composite Entity Pattern:
Consequences

Disadvantage:

Even with local interfaces, CMP, and CMR, entity
beans might not always perform as well as POJOs
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@ Sun Services

Applying the Value List Handler Pattern:
Problem Forces

e C(lient applications need an efficient query facility

* (lients need server-side caching to support result sets
that are too large for the client

e Large search results are usually primarily read-only

 EJBcomponentfinder methods areresource-intensive
and ill-suited for browsing large result sets

e (lients might want to scroll backwards, as well as
forwards, through the search results
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Sun Services

Applying the Value List Handler Pattern:

Solution

The ValueListHandler class executes a search query,
holds the results, and allows the client to retrieve the
results they need

When the client invokes the executeSearch method
on ValueListHandler it passes that request to the
DataAccessObject

The DataAccessObject  executes the query and creates
the ValueList  object of TransferObject  instances
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@ Sun Services

Applying the Value List Handler Pattern:
Solution

e The ValueListHandler keeps the ValueList
reference

e The client can invoke the getNextElements  and
getPreviousElements methods to get results
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@ Sun Services

Value List Handler Pattern Structure

<<interface>>
ValueListlterator

+getNextElements( count : int)
+getPreviousElements( count : int)

<<interface>>

+getSize() : int List
+resetindex()

I I
Client ValueListHandler iterates | ValueList | . jects | TransferObject

+executeSearch( . . .) 7
/
accesses / provides data
/
DataAccessObject

+executeSearch( . . .)

J2EE™ Patterns
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@ Sun Services

Value List Handler Pattern Sequence

|: ValueL istHandler | |: DataAccessObject |
[

| 1:executeSearch(...) | |

1.1: executeSearch( . . .) I

1.1.1: create() . ValueList

1.1.2: create() |

:II: TransferObject

1.1.3: add( transferObjects )

return  valuelist

T I
a I I

2: getNextElements( 10) [ I I

2.1: Create Sub-List from ValueList |

3: getPreviousElemenets( 10 ) | |
3.1: Create Sub-List from ValueList

sublist [ I

return  subList

return

J2EE™ Patterns
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@ Sun Services

Applying the Value List Handler Pattern:
Strategies

e Stateful Session Bean Handler — A value list handler is
usually a statetul session bean or fronted by a stateful
session bean

e POJO Handler - If an application does not use EJB
components, the value list handler can be implemented
as a plain Java object that is directly accessed by a
business delegate

e Value List from DAO - A DAO can return results in a
variety of formats including a JDBC ResultSet, a JDBC
Rowset, or a collection
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@ Sun Services

Value List Handler Pattern Example

ValueListHandler

Client

-endindex : int
-startindex : int

iterates

ReservationTO

-endDate : Date
-startDate : Date

J2EE™ Patterns

+findReservationByDate(theDate: Date):void
+getNextElements( count : int )
+getPreviousElements( count : int)

+getSize() : int
+resetindex() : void

0..*

create /

V4

/

ReservationDAO

+findAvailableReservations()
+HindReservationsByCustomer()
+indReservationsByDate()
+ReservationDAO()

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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7

/
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@ Sun Services

Value List Handler Pattern Example

Value list handler code:

1  public class ValueListHandler {

2 private List allResullts;

3 private int startindex, endindex;

4

5 public void findReservationByDate(Date theDate)
6 throws Exception {

7 ReservationDAO dao = new ReservationDAO();
8 allResults =

9 dao.findReservationByDate(theDate);

10 }

11 public ReservationTO[] getNextElements

12 (int howMany) {

13 if (howMany > allResults.size()-endindex) {

14 howMany = allResults.size() - endindex;

15 }

16 ReservationTO[] subset =

17 new ReservationTO[howManyf;
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@ Sun Services

Value List Handler Pattern Example

18 int index;

19 for (index=0; index<howMany; index++) {

20 subset[index] = (ReservationTO)

21 allResults.get(startindex+index);

22 }

23 startindex = endindex;

24 endindex = startindex+index;

25 return subset;

26 }
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@ Sun Services

Value List Handler Pattern Example

27 public ReservationTOJ] getPreviousElements(int howMany) {

28 if (howMany > startindex) {

29 howMany = startindex;

30 }

31 ReservationTO[] subset = new ReservationTO[howMany];
32

33 startindex -= howMany;

34 int index;

35 for (index=0; index<howMany; index++) {
36 subset[index] = (ReservationTO)

37 allResults.get(startindex+index);

38 }

39 endindex = startindex+index;

40 return subset;

41 }

42 public int getSize() {

43 return allResults.size();

4}

45 public void resetindex() {
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@ Sun Services

Value List Handler Pattern Example

46 startindex = endIindex = O;

47 }

48 }
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@ Sun Services

Applying the Value List Handler Pattern:
Consequences

Advantages:

e Avoids EJB component finder method overhead
* Supports server caching of result sets

* Enables client control over dispatching results

e Reduces network overhead
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@ Sun Services

Applying the Value List Handler Pattern:
Consequences

Disadvantages:

e Performance can be impeded when caching some
query patterns

e This pattern is less effective when results are
updated frequently
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@ Sun Services

Summary
Intra-Business Tier patterns help expedite .
client access to business objects. In o
summary, these patterns contribute as s
,
follows:

e Application Service — Provides a
central place to put business logic

between the service facades and
the business objects.

A A 4 l ¢
e Business Object — Describes how L e fomae

to organize and separate business
data from business logic and workflow.

* Transfer Object Assembler — Builds complex business
objects from multiple transfer objects.
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@ Sun Services

Summary

 Composite Entity — Organizes related persistence
objects into a composite structure.

* Value List Handler — Manages large result sets on
behalf of a client.
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Module 10

Using Presentation Tier Patterns

J2EE™ Patterns



@ Sun Services

Objectives

e Describe basic characteristics of the Presentation Tier
J2EE Patterns

* Describe the Model 2 Architecture and the Apache
Struts Framework

e Apply the Intercepting Filter pattern

* Apply the Front Controller pattern

e Apply the Application Controller pattern
e Apply the Context Object pattern

J2EE™ Patterns Module 10, slide 2 of 50
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@ Sun Services

Introducing the Presentation Tier Patterns

Presentation Tier patterns:

e Provide guidance for designing individual
presentation tier components by role

* Provide mechanisms to reduce copy-and-paste reuse

e Enforce role separation between logic and presentation
components

J2EE™ Patterns Module 10, slide 3 of 50
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@ Sun Services

Presentation Tier Patterns

Pattern Primary Function
Intercepting Provides a simple mechanism for pre-processing and post-
Filter processing of HTTP requests and responses.

Provides a single entry point to the presentation tier. It can

Front Controller handle security, validation, and flow control.

Separates the action invocation management and view

Appllcatlon dispatching management from the front controller
Controller

component.
Context Obj ect Passes data that is in context-specific objects without

passing those objects out of their context.

J2EE™ Patterns Module 10, slide 4 of 50
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Traditional Model View Controller
Architecture

- Encapsulates application state Ij

- Responds to state queries
A- Exposes application functionality

: I 7
— No_t'fy (lChaE]es_ Model |}~
| | Get Data
| Set Data Changes
| | Request Processing
: | Select View |
View |— — — — — — — — —| Controller
e ________
Send User Gestures
\ \
\ \
- Renders the models B - Defines application flow and behavior B
- Requests updates from models - Maps user actions to model updates
- Sends user gestures to controller - Selects view for response

The traditional MVC architecture requires modification to be
useful for Web applications

J2EE™ Patterns Module 10, slide 5 of 50
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Model 2 Architecture

* Model 2 architecture describes how to apply the MVC
architecture to a Java technology web application

* The Presentation Tier patterns fit into this architecture

—
Get Data Model —
I
| 1
View
<<JSP page>> Select View

ViewComponent |[€

\
\

- Encapsulates application state

- Responds to state queries
- Exposes application functionality

Set Data Changes
Request Processing

11

Controller

<<servlet>>
FrontController

\
\

- Renders the model with an HTML response
- Requests updates from models

- Creates HTML forms and hyperlinks that
can trigger the next request to the Controller

- Maps user actions to model updates
- Selects view for response

lj - Verifies data from HTTP request B

J2EE™ Patterns
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Apache Struts Framework

* Many development teams create Model 2 architecture
applications without a pre-written framework

* You might want to use a Model 2 architecture
framework

* Apache Jakarta Struts is one of the most popular Model
2 Architecture frameworks

e Struts provides a servlet, custom tags, JavaBeans
components, and other helpers to facilitate the
implementation of a Model 2 Architecture application

e The second edition of the Presentation Tier patterns
discuss how they are implemented in Struts

J2EE™ Patterns Module 10, slide 7 of 50
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@ Sun Services

Applying the Intercepting Filter Pattern:
Problem Forces

Some requests might require pre-processing and some
responses may require post-processing.

Pre-Processing Tasks Post-Processing Tasks

User authentication Response customization for a
certain type of client

Session validate Response encryption

Denial of service attack detection Response compression

Request decryption Language translation

Request decompression Debugging

Request auditing

J2EE™ Patterns Module 10, slide 8 of 50
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@ Sun Services

Applying the Intercepting Filter Pattern:
Problem Forces

Placing all of the pre-processing and post-processing tasks in
one component can result in:

 Components with poor cohesion
e Tasks that are difficult to add and remove

e Tasks that are reusable only through undesirable copy-
and-paste techniques

J2EE™ Patterns Module 10, slide 9 of 50
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Applying the Intercepting Filter Pattern:
Solution

* Incoming requests go through each declared filter

e Outgoing responses go back through each declared
filter

e The pattern can be implemented using different
designs, but the result is comparable to the GoF
Decorator pattern

e Filters can be added or removed declaratively

e Java Servlet 2.3 or later containers provide built-in
support for filters

* Pre-2.3 Java Servlet containers must implement a
custom filter strategy

J2EE™ Patterns Module 10, slide 10 of 50
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Intercepting Filter Pattern Structure

WebClient FilterManager <<interface>>
FilterChain

+doFilter( : ServletRequest, : ServletResponse )

1

Filter nextFilter = filterslterator.next(); FilterChainimpl

if (nextFilter != null) <<Servlet>>
nextFilter.doFilter(request, response, this); -
else (req E ) —]+doFilter( . . .) om Target
servlet.service(request, response);
0..* | filters
<<interface>>
Filter
+destroy()
+doFilter( request : ServletRequest, response : ServletResponse, chain : FilterChain )
+init( : FilterConfig )
I I
FilterA FilterB
/Ipre-processing
+destroy() +destroy() chain.doFilter(request, response);
+doFilter( . . .) fo! +doFilter( . . .) o— —{//post-processing
+nit( . . .) N +nit( . . .) i
AN

J2EE™ Patterns
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@ Sun Services

Intercepting Filter Pattern Sequence

. WebClient . FilterManager . FilterChainIimpl . FilterA
I I I I
| 1: Request | | |

1.1: doFilter | |
1.1.1: doFilter |
1.1.1.1: doFilter
1.1.1.1.1: doFilter

1.1.1.1.1.1.1 service
| T
T | |
T I I I

J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

. FilterB

<<Servlet>>

1.1.1.1.1.1 doFilter

. Target

1
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@ Sun Services

Applying the Intercepting Filter Pattern:
Strategies

* Custom Filter — With pre-2.3 Java Servlet containers,
you must define the filter pattern programmatically

e Standard Filter — In Java Servlet 2.3 containers, filters
are added declaratively through the deployment
descriptor

e Base Filter — Base filter class serves as a superclass for
all other filter classes

e Template Filter — The base filter can be used with the
GoF Template Method pattern

e JAX-RPC Filter — The filter is used in the client or
integration tier in front of a web service

J2EE™ Patterns Module 10, slide 13 of 50
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Applying the Intercepting Filter
Pattern: Example

The timing filter:

1 package sI500;

2 import java.io.*;

3 import javax.serviet.*;

4 public class TimerFilter implements Filter {

5 private FilterConfig filterConfig = null;

6

7 public void init(FilterConfig filterConfig)

8 throws ServietException {

9 this.filterConfig = filtterConfig;

10 }

11

12 public void destroy() { }

13

14 public void doFilter(ServletRequest request,

15 ServletResponse response,

16 FilterChain chain)

17 throws IOException, ServietException {
18 long start = System.currentTimeMillis();

19

20 chain.doFilter(request, response);

21

22 long end = System.currentTimeMillis();

23 filterConfig.getServietContext().log

24 ("Request processed in " + (end - start) +
25 " milliseconds");

26 }

27 '}

J2EE™ Patterns Module 10, slide 14 of 50
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@ Sun Services

Applying the Intercepting Filter Pattern:
Example

Part of the web.xml file

<filter>
<filter-name>TimerFilter</filter-name>
<filter-class>s|500. TimerFilter<ffilter-class>

<ffilter>

<filter-mapping>
<filter-name>TimerFilter</filter-name>
<url-pattern>/*</url-pattern>

<ffilter-mapping>

coONO UOlh WDN -
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@ Sun Services

Applying the Intercepting Filter Pattern:
Consequences

Advantages:

 Filters can be applied to all incoming requests without
having to duplicate code

* Filters can easily be combined in different
combinations

* Filters are easily reusable across applications
e Filters can be added and removed declaratively
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@ Sun Services

Applying the Intercepting Filter Pattern:
Consequences

Disadvantage:

Filters can be inefficient if a lot of data is shared
between them
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Applying the Front Controller Pattern:
Problem Forces

The system lacks a centralized request-handling mechanism
for activities needing to be completed for each request. This
leads to these activities being littered across many
components

e Common system services, such as security and auditing,
should not be duplicated in each view component

e Workflow management and a controller are needed

* Multiple views can be used to respond to similar business
requests

e Tracking a user’s progress through the site is easier with a
centralized point of contact
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Applying the Front Controller Pattern:
Solution

Use a Front Controller as the initial point of contact for
handling a request. The controller manages request
processing, including:

e Invoking security services

* Delegating business processing

* Managing the choice of an appropriate view

 Handling errors

 Managing the selection of content creation strategies
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Front Controller Pattern Structure

dient

-

<<Servl et >>
Front Control | er

delegates

J2EE™ Patterns

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

ApplicationController| invokes
<
™\ forwards
N

Action

<<JSP Page>>

Vi ew
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@ Sun Services

Front Controller Pattern Sequence

_ dient

<<Servl et >>
FrontController

| 1: Send Request |

2: Send Request

. _ApplicationController,

3: Send Request

<<JSP Page>>
_ View

1.1.1: Forward Request

J2EE™ Patterns

. _Action

1.1.1.1: Process Request

2.1.1: Forward Request |

3.2.1: Process Request |

3.2.2: Forward Request

1.1: Delegate |
-

I I
2.1: Delegate |

I I
3.2: Delegate l
T

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Applying the Front Controller Pattern:
Strategies

e Servlet Front Controller vs. JSP Page Front Controller
— A FrontController is usually a servlet

e Dispatcher in Controller — If dispatcher functionality
is minimal, it can be included in the front controller

e Filter Controller — Some front controller functionalities
can be placed in a filter
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@ Sun Services

Applying the Front Controller Pattern:
Strategies

e Physical vs. Logical Resource Mapping — Rather than
clients requesting actual physical URLs such as http:/
Mww.server. com/servlet/package Controller
use a logical URL mapping as an alias for the servlet

* Multiplexed Resource Mapping — Logical resource
mapping can include wildcards, such as *.do which is
mapped to the Struts ActionServiet controller
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Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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Front Controller Pattern Example

Qi ent | request <<Filter>>
B eDebuggi ngFilter

+doFi l ter()

Request Cont ext Obj ect Fact ory

forward

- <<j >>
<<Filter>> interface

Ti mi ngFi | ter Aut hent i cati onBean Command
+doFilter() +execut &()
forward _—_ = = = - —
v | |
<<Servl et |>|> MakeReser vati on| [SearchReservations| [Cancel Reservation
Front Control | er ApplicationController
+execut e +execut e
+doPost () +execut e() (@] 0
/ N
forward / forward \ forward
P V N
<<JSP Page>> <<JSP Page>> <<JSP Page>>
Err or Page Reservati onConfirmati on| [Reservati onSearchResults
J2EE™ Patterns Module 10, slide 24 of 50
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Applying the Front Controller Pattern:
Consequences

Advantages:

* Avoids duplication of common request processing
code

e Allows central control of the Web application flow

e Allows the tracking of a particular user and logging of
related activity

 Manages validation and error handling centrally
Disadvantage:

The front controller can have poor cohesion
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Applying the Application Controller Pattern:
Problem Forces

The controller has two particularly important responsibilities:

e Action Management — The controller decides what
action to invoke, which in turn typically invokes the
business processing

* View Management — The controller decides which
view to forward the request to
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@ Sun Services

Applying the Application Controller Pattern:
Problem Forces

Placing the action management and view management in the
front controller component can cause problems:

e The front controller might have poor cohesion

e This code is coupled to the servlet technology, making
the code harder to reuse and test
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@ Sun Services

Applying the Application Controller Pattern:
Solution

* The action management and view management are
placed in the ApplicationController class

e The FrontController servlet does the initial request
processing and invokes the ApplicationController

e The ApplicationController usually uses a Mapper
class that determines what action to invoke and what
view to forward to
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@ Sun Services

Application Controller Pattern Structure

Front Controller | delegates |ApplicationController invokes Acti on
> >

uses _
invokes

creates

<<JSP Page>>
Mapper creates Vi ew
searches
Map
J2EE™ Patterns Module 10, slide 29 of 50
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@ Sun Services

Application Controller Pattern Sequence

<<Servl et >> . ApplicationController .__Mapper _Map <<JSP Page>>
Front Control | er | | |  View
| 1: delegate | | | |

1.1: getAction

1.1.1: resolv

(('D

1.1.2:create()

1.2: invoke | | N |
| ] |
1.3: getView N | | |
U | | |
1.4: forward | | i N
| | | U
i | | | |
T | | | |
J2EE™ Patterns Module 10, slide 30 of 50
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@ Sun Services

Applying the Application Controller Pattern:
Strategies

¢ Command Handler — An application controller that
performs action management. Application controllers
usually invoke actions using the GoF Command pattern and
the mapper component might use an XML configuration file
to determine which action command should be invoked
based on the request URL.

 View Handler — An application controller that performs
view management. Most commonly an application
controller is both a command handler and a view handler.
The result of the action command might be used to
determine from the XML configuration file which view the
request should be forwarded to.
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Applying the Application Controller Pattern:
Strategies

* Transform Handler - XML Stylesheet Language
Transformations (XSLT) are used instead of JSP pages
to generate the view. The application controller
determines an XSLT stylesheet to use and invokes that
stylesheet.

* Navigation and Flow Control — In some way, the
application controller controls the application flow.
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@ Sun Services

Applying the Application Controller Pattern:
Strategies

* Custom Simple Object Access Protocol (SOAP)
Message Handling — Rather than being a request from
a web user, the request can be a web services message.

* JAX-RPC Message Handling — This strategy is similar
to the Custom SOAP Message Handling strategy, but it
uses JAX-RPC to automate much of the work.
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Application Controller Pattern Example

<interf ace>>(y
Command
+execut e()
A
<<Servl et >> _ - = === ==
Front Control | er ApplicationController | | |
MakeReservation| [SearchReservations| [Cancel Reservation
+doPost () T
/ | \ [+execute() +execut e() +execut g()
/ | \
/ \
Mapper / | \
Reservat i onBusi nessDel egat e
forward / forward \ forward
/ | \
searches
v \
<<JSP Page>> <<JSP Page>> <<JSP Page>>
Map Error Page ReservationConfirmation| [ReservationSearchResults
J2EE™ Patterns Module 10, slide 34 of 50
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@ Sun Services

Application Controller Pattern Example

e Struts implements the Application Controller with the
RequestProcessor  class

e Each action that should be performed when a request is
received is implemented as a command (Action ) object

e For each type of request that requires business
processing:

e (reate a subclass of the Action class

* Implement the process and invoke business logic
from the execute method

* (Create a mapping in the Struts configuration file,
from the request URI to that Action class
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@ Sun Services

Application Controller Pattern Example

Example Struts Mapping Code:

<action path="/reserveRoom" type="hotel. MakeReservation">
<forward name="success” path="/ReservationConfirmation.jsp"/>
<forward name="failure” path="/ErrorPage.jsp"/>

</action>

 The MakeReservation  object’s execute method
returns an ActionForward  object specitying “success’
or “failure”

 The RequestProcessor  then forwards the request to
the ReservationConfirmation.jsp or
ErrorPage.jsp page

4
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@ Sun Services

Applying the Application Controller Pattern:
Consequences

Advantages:

* Improves cohesion by separating action management
and view management from the front controller

 Improves reusability by keeping the application
controller protocol generic and thus reusable by
different client types

Disadvantage:

Introduces an extra component that might be
unnecessary for smaller applications
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@ Sun Services

Applying the Context Object Pattern:
Problem Forces

* Context specific objects, such as HttpServletRequest
objects often contain data that is used throughout the
request processing, including in other contexts such as
the business tier

* [f context specific objects are passed into classes in
other contexts, the flexibility and reusability of those
classes is reduced
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@ Sun Services

Applying the Context Object Pattern:
Solution

* An object that encapsulates the data from the context
specific object is created

e The context object can be a set of simple get methods,
or it can have one HashMap generic getter method

* The context object can keep a reference to the protocol
specific class, or it can keep a copy of the data from the
protocol specific object

e The context object might also contain data validation
and conversion logic

* A context object might seem similar to a transfer object,
but they have different intents
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Context Object Pattern Structure

Client

uses

uses

J2EE™ Patterns

Cont ext Fact ory

uses

y

creates

Pr ot ocol Speci fi chj ect

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Context Object Pattern Sequence

» . Protocol Speci ficQbj ect

Cont ai ner dient Cont ext Fact ory
I I I
; licreate() | |
I I
| 2: getContextObjecI( :ProtocolSpecificObject ) |
I
| 2.1: create( :ProtocolSpecificObject ). " Context Cbi ect |
| 2.2: getData | N
| |
| 2.3: setData \
| J |
I | |
| 3: getDatal 1 |
I I I
4: getData2 . ||
I | I
I I |
u
I u I I
I I | |
J2EE™ Patterns
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Applying the Context Object Pattern:

Strategies

Strategies for ServietRequest  context objects:

* Request Context Map Strategy — Context object holds

the immutable Map object returned by the
ServletRequest  object’s getParameterMap method

Request Context POJO Strategy — A POJO context
object has a get method for each piece of data. The
constructor takes ServietRequest  and populates
instance variables with the data in ServietRequest

Request Context Validation Strategy — For either of
the above strategies, provide a validate =~ method
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@ Sun Services

Applying the Context Object Pattern:
Strategies

* Configuration Context Strategy — Context object stores
configuration state, for example
javax.serviet.jsp.PageContext

* Security Context Strategy — Context object stores
security state, for example
javax.security.auth.login.LoginContext

J2EE™ Patterns Module 10, slide 43 of 50
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@ Sun Services

Applying the Context Object Pattern:
Strategies

* Context Object Factory Strategy — Use a factory to
create context objects

* Context Object Auto-Population Strategy — Rather
than calling the methods to pass the data from the
protocol-specific object to the context object one
attribute at a time, you can use code that automatically
copies all data over
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Context Object Pattern Example

Aut hent i cati onBean <<i nterface>> c
Conmmand

+execut e()

I T
<<Ser vl et >> Appl i cati onControll er MakeReser vati on Sear chReser vati ons Cancel Reser vati on
Front Controll er
+execut e() +execut e() +execut e()
+doPost ()
uses Reser vati onBusi nessDel egat e
Cont ext Fact ory creates MakeReser vat i onRequest Dat a
~N
uses \\ creates
~N
N
Ht t pSer vl et Request Sear chReser vati onRequest Dat a
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@ Sun Services

Context Object Pattern Example

1  import javax.serviet.*;

2

3  public class MakeReservationRequestData extends Request{
4 private String roomType;

5 private int numNights;

6 /l...other fields

7

8 public void initialize(ServietRequest request) {

9 setRoomType(request.getParameter("roomType™));
10 int numNights = Integer.parselnt

11 (request.getParameter("numNights"));

12 setNumNights(numNights);

13 }

14 public boolean validate() {

15 /.. Validation rules checked here

16 return true;

17 }
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18
19
20
21
22
23
24
25
26
27
28
29
30
31 )

Context Object Pattern Example

public void setRoomType(String rt) {
roomType =;

}

public void setNumNights(int nn) {
numNights = nn;

}

public String getRoomType() {
return roomType;

}
public int getNumNights() {

return numNights;

}

/l...more get/set methods

J2EE™ Patterns
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@ Sun Services

Applying the Context Object Pattern:
Consequences

Advantages:

* Improves the reusability of components

e Improves testability since context objects can be filled
with test data

e Reduces dependencies on protocol specific classes that
might change in different technology versions

J2EE™ Patterns Module 10, slide 48 of 50
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Applying the Context Object Pattern:
Consequences

Disadvantage:

* Increases the amount of code that must be developed
and maintained

e Slightly decreases performance by making copies of
data and adding a layer of indirection
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@ Sun Services

Summary

e Intercepting Filter — Provides a
simple mechanism for pre-
processing and post-processing
HTTP requests and responses

* Front Controller — Provides a
single entry point to the
presentation tier; may handle
security and validation

 Application Controller -
Separates the action invocation

$

‘ Object-Oriented Design Principles |

v

Gang of Four Design Patterns

——Creational
Structural

v
J2EE Design Patterns

Integration Tier

and view dispatching from the front controller

* Context Object — Passes data from context-specific

objects to other scopes

J2EE™ Patterns
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Module 11

More Presentation Tier Patterns
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@ Sun Services

Objectives

e Apply the View Helper pattern

* Apply the Composite View pattern
e Apply the Dispatcher View pattern
e Apply the Service to Worker pattern
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More Presentation Tier Patterns

Pattern Primary Function
View Helper Provides an object to carry out presentation tier logic in

P order to remove it from view components, like JSP pages.
Composite Provides a simple way to create views from smaller view
View components.
Dispatcher Combines the Front Controller and View Helper patterns.
ViexI:r The view components request business processes and thus

might have to assume some controller responsibility.

Service To Combines the Front Controller and View Helper patterns.
Worker The controller requests business processes.
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Applying the View Helper Pattern:
Problem Forces

Combining data preparation and formatting logic with view
generation logic leads to:

* DPoor role separation between Web content developers
and programmers

* Brittle view components
* (Copy-and-paste reuse
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Applying the View Helper Pattern: Solution

e The view focuses on presentation logic

* Business logic and data formatting logic moved to
helper classes

* Helper classes can be either JavaBeans components,
custom tags or simple tag files
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View Helper Pattern Structure

Client

J2EE™ Patterns

ViewHelper

requests <<JSP Page>> | yses
- — — -3 View 0+

\
\

The View is responsible for dynamically
formatting the presentation response.

The View requests data from its Helpers.

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

View Helper Pattern Sequence

: Client <<JSP Page>> : ViewHelper : BusinessService
| : View | |

| 1:Send Request _ | | |

1.1.1: Get Data

1.1: Get Data

N1

1111 Create().: TransferObjectBean

1.2: Get Property

- | |

|
|
|
| | j_|
|
|

J2EE™ Patterns Module 11, slide 7 of 42
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Sun Services

Applying the View Helper Pattern:
Strategies

JSP Page View vs. Servlet View — The View
component is usually a JSP page

JavaBeans Component Helper — The ViewHelper
component i1s a JavaBeans component

Custom Tag Helper — ViewHelper is a custom tag
Tag File Helper — ViewHelper is a JSP 2.0 tag file

Business Delegate as Helper — ViewHelper is a
business delegate

Transformer Helper — ViewHelper is implemented as
an eXtensible Stylesheet Language Transformer (XSLT)

J2EE™ Patterns Module 11, slide 8 of 42
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@ Sun Services

View Helper Pattern Example

uses
<<JSP Page>> -
ReservationSearchResults
~~
/ \ uses
USGS/ \USGS
ReservationTO CustomerTO

-customer

J2EE™ Patterns
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= Sun Services

Applying the View Helper Pattern: Example

P OO ~NO OIS WDN PP

el wdl o
WN RO

|

<%@ attribute name="reservations" type="java.util. Collection" %>
<%@ taglib prefix="c" uri="http://java.sun.com/jstl/core" %>
<table>
<c:forEach var="reservation"
items="%{reservations}" varStatus="status">
<tr>
<td><c:out value="${status.count}'/></td>
<td><c:out value="${reservation.roomType}"/></td>
<td><c:out value="${reservation.startDate}"/></td>
<td><c:out value="${reservation.endDate}"/></td>
<ftr>
</c:forEach>
<ftable>

<%@ taglib prefix="tag" tagdir="/WEB-INF/tags" %>
<tag:buildResTable reservations="${reservations}"/>

J2EE™ Patterns
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@ Sun Services

Applying the View Helper Pattern:
Consequences

Advantages:

e Using ViewHelper components results in a cleaner
separation between the view and the data processing
logic

e Separating the data preparation logic from the view

reduces dependencies that developers might have on
the same resources

e Data preparation and formatting logic is more reusable

J2EE™ Patterns Module 11, slide 11 of 42
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@ Sun Services

Applying the Composite View Pattern:
Problem Forces

Copying and pasting content on multiple pages causes
several problems:

* A content change can require changing many JSP pages
e A consistent look and feel is difficult to maintain

* Many views are needed to create combinations of
content

J2EE™ Patterns Module 11, slide 12 of 42
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@ Sun Services

Applying the Composite View Pattern:
Solution

e Make a CompositeView page that includes
ViewFragment pages and other CompositeView pages

e Use the CompositeView page to structure the layout of
a page

J2EE™ Patterns Module 11, slide 13 of 42
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@ Sun Services

Composite View Pattern Structure

<<JSP Page>>
View

includes

T

]

<<JSP Page>>
ViewFragment

<<JSP Page>>
CompositeView

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Composite View Pattern Sequence

<<JSP Page>> . ViewManager <<JSP Page>> <<JSP Page>>
- CompositeView | header _ : ViewFragment footer _ : ViewFragment
l 1: include l l l
. I I
2:include

[ I

4:include | |

3:include

J2EE™ Patterns Module 11, slide 15 of 42
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@ Sun Services

Applying the Composite View Pattern:
Strategies

e Early-Binding Resource — Include pieces of the
template at translation time (<%@ include> )

* Late-Binding Resource — Include pieces of the
template at runtime (<jsp:include >)

* JavaBeans Component View Management — Views
are included using JavaBeans components

* Custom Tag View Management — Views are included
using custom tags. Apache Tiles can be used to
implement this pattern. Tiles is often used with Struts.

* Transformer View Management— Views are managed
using an XSL Transformer

J2EE™ Patterns Module 11, slide 16 of 42
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@ Sun Services

Composite View Pattern Example

<<JSP Page>>

ReservationConfirmation

y v v v
<<JSP Page>> <<JSP Page>>
Header NavigationBar
JZ2EE™ Patterns

|
)

<<JSP Page>>
ReservationSearchResults

y y
<<JSP Page>> <<JSP Page>>
Advertisementl Advertisement2

<<JSP Page>>
ReservationData

<<JSP Page>>
ReservationListHeader

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

Composite View Pattern Example

<TABLE BORDER='0">
<TR>
<TD>
<%@ include file="../incl/Header.jsp" %>
</TD>
</[TR>
<TR>
<TD>
<jsp:include page="../incl/NavigationBar.jsp"/>
0 </TD>
<TD>
12 <jsp:include page="../incl/ReservationData.jsp"/>
13 </TD>
14  </TR>
15 </TABLE>

P OO ~NOOUOILD, WDN PP
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@ Sun Services

Applying the Composite View Pattern:
Consequences

Advantages:

e Fragments can be reused in numerous views

* Manageability is improved because fragments or
templates can be changed in one place

 Templates can dynamically include different
fragments based on the request or user

J2EE™ Patterns Module 11, slide 19 of 42
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@ Sun Services

Applying the Composite View Pattern:
Consequences

Disadvantages:

e Invalid content can be created if templates and
fragments are not properly configured

* Runtime inclusion of fragments can decrease
performance

J2EE™ Patterns Module 11, slide 20 of 42
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@ Sun Services

Applying the Dispatcher View Pattern

e The Dispatcher View pattern is one way to combine the
View Helper, Front Controller, and Application
Controller patterns

e This pattern reduces the role of the controller
components

* The Service to Worker pattern is an alternative to this
pattern, and it might be more appropriate for more
complex Web applications

J2EE™ Patterns Module 11, slide 21 of 42
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@ Sun Services

Applying the Dispatcher View Pattern:
Problem Forces

e Without controller components, controller activities
can be dispersed throughout the system

* Without view helpers, JSP pages might have large
quantities of scriptlet code

o [f the Front Controller, Application Controller, and the
View Helper patterns are used, you need to decide
whether the controller or view components should
request the business services

J2EE™ Patterns Module 11, slide 22 of 42
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@ Sun Services

Applying the Dispatcher View Pattern:
Solution

The controller component:

* Invokes common Service components

* Does not invoke business services or adapt the display
model

* Dispatches using information included in the request
state, as opposed to return values from
BusinessService  objects

The View component uses the BusinessDelegate
components, which can be JavaBeans components or custom
tags to invoke business services and adapt the display model

J2EE™ Patterns Module 11, slide 23 of 42
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@ Sun Services

Dispatcher View Pattern Structure

Servi ce

Busi nessDel egat e[invokes

Busi nessServi ce

>

Client

J2EE™ Patterns

>

<<servl| et >>
Front Control | er

ApplicationController

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

forward
e

1..*
creates
invokes \|,
<<JSP page>> <<transfer object>>
Vi ew Pr esent ati onhbdel

\  adapts
1. . *
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Vi ew Hel per
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@ Sun Services

Dispatcher View Pattern Sequence

_ dient <<servl et >> |securi ty:_ Servi cel |: LicationController | <<JSP page>> |: Busi nessDel egat e_l |: Vi ew Hel per | |: Tr ansf er Ovj ect |
._FrontController I I _ View
| | | | |
1: Request

1.1: Authenticate

1 |

1.2: Dispatch

1.2.1: Forward

J2EE™ Patterns
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

1.2.1.1: Request Business Process

]

1.2.1.4: Get Data

return transferObjectH
e — — —

1.2.1.2: Select View Content

1.2.1.3: Display View Content

1.2.1.5 Adapt
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@ Sun Services

Dispatcher View Pattern Example

Controller
Aient| request <<servlet>> | _jAuthenticationBean <<interface>> O
— t>|FrontController Command
+doPost () +execute( : HtpServletRequest, : HtpServl etResponse) : String
™~ Appl i cati onControl | er ?
Mapper [ 1 - - - - - =

Ve / \ MakeReser vati on Sear chReservati ons
p searches
/ \
/ \ | N\ 7
/
forward / forward\ recieves/ I s recieves/
stores stores
/ \
View / \ Model | 4
/
A e \ / vV v
<<JSP page>> ‘ ’ <<JSP page>> <<JSP page>> _ Reservati onTO | |Reser vat i onBusi nessDel egat e
Er r or Page eorwi ReservationConfirmation||ReservationSear chResul t s ||queries = endDat e
~ N N
<|-startDate +findReservation( ... )
I . +makeReservation( ... )
+get EndDat e() —
| +get Start Dat e()
- = - = = — — — 1 3.
queries
J2EE™ Patterns Module 11, slide 26 of 42
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@ Sun Services

Dispatcher View Pattern Example

The front controller code:

public class ApplicationController {
...
public void process(HttpServietRequest request,
HitpServietResponse response)
throws IOException, ServietException {
String action = request.getParameter("action");
String viewName=mapper.getView(action);
RequestDispatcher view;
view = request.getRequestDispatcher(viewName);
0 view.forward(request, response);

}

P OO ~NOOUIl, WDN P
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@ Sun Services

Dispatcher View Pattern Example

The command code:

1  public class MakeReservation implements Command {

2 public String execute(HttpServietRequest request,

3 HitpServietResponse response) {

4 String startDate = request.getParameter("startdate");
5 /l. . .get other request parameters

6 /l. . .validate request parameters

7 try {

8 ReservationBusinessDelegate rbd =

9 new ReservationBusinessDelegate();

10 ReservationTO resData = rbd.makeReservation(. . .);
11 if (resData == null) {

12 return "failure”;

13 }else {

14 request.setAttribute("resData", resData);

15 return "success”;

16 }...
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@ Sun Services

Dispatcher View Pattern Example

The pattern view page:

<myTag:executelLogic>
<jsp:useBean id="result' scope="request’ class=java.lang.String'/>
<%if (result.equals(“failure") {%%>
<jsp:forward page="errorPage.jsp">
<%]}%>

<jsp:useBean id=resData’
scope="request class='ReservationTO/>
Your reservation for
0 <jsp:.getProperty name=resData’ property="startDate’/>,
has been confirmed.

P OO ~NOOUIl, WDN P
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@ Sun Services

Applying the Dispatcher View Pattern:
Consequences

Advantage:

Offers most of the advantages of the Front Controller,
Application Controller, and View Helper patterns

J2EE™ Patterns Module 11, slide 30 of 42
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@ Sun Services

Applying the Dispatcher View Pattern:
Consequences

Disadvantages:

e The View components can have a large amount of
scriptlet code to request business processing

e Many View components can have identical code to
request the same business processing

 The View components will likely either produce
different views or dispatch to other View components
to react to different business processing results
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@ Sun Services

Applying the Service to Worker Pattern

e The Service to Worker pattern is another way to
combine the View Helper, Front Controller, and
Application Controller patterns

e This pattern increases the role of the controller
components
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@ Sun Services

Applying the Service to Worker Pattern:
Problem Forces

e Without controller components, controller activities
may be dispersed throughout the system

e Without view helpers, JSP pages may have large
quantities of scriptlet code

o [f the Front Controller, Application Controller, and the
View Helper patterns are used, you need to decide
whether the controller or view components should
request the business services

J2EE™ Patterns Module 11, slide 33 of 42
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@ Sun Services

Applying the Service to Worker Pattern:
Solution

The controller components:

* Invoke common Service components

* Invoke the business processing that is appropriate for
this request

* Dispatch to a particular View component, based on the
request state and the results of the business processing

The View component is only responsible for querying the
Helper objects for data produced by the controller’s business
processing request and creating the display content.
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@ Sun Services

Service to Worker Pattern Structure

Service

invokes

Busi nessDel egat e|invokes

Busi nessServi ce

e

Client

J2EE™ Patterns

-

<<servl et >>
Front Control | er

ApplicationControl | er

forward
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@ Sun Services

Service to Worker Pattern Sequence

. dient <<servl et >> |securi ty: Servi cel |: Appl i cationControl |l er | <<JSP page>> |: Busi nessDel egat el |: Vi ew Hel per | |: Tr ansf er bj ect |
Front Controller T T . View T

| L. Request I I I I I I I
1.1: Authenticate | | | | | |
1] | | | | |
1.2: Dispatch | | | | | |

' 1.2.1: Request Business Process
I I ’|_| I I
| 1.2.2: Forward | | | |
| 1.2.1.2: Select View Content | |
I I I I

|
| 1.2.1.3: Display View Content | |
I I I
1.2.1.4: Get Data
I I I
| | 1.2.1.5 Adapt |
| | 1]
I I I
I | | I I I
I L I I I I
T I I I I I
J2EE™ Patterns Module 11, slide 36 of 42

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Service to Worker Pattern Example

Controller
Aient| request <<servl et >> Aut hent i cat i onBean <<interface>> O
— fP>|FrontController Conmmand
/
+doPost () /1+execut e( : HtpServletRequest, : HtpServl etResponse) : String

N ApplicationController lf

Mapper / | |

7 / \ MakeReser vati on Sear chReser vat i ons
Map Searches 7/ / \
/
, . \ AN /
7 7 A} /
forward /  forward / forward \ receives/ I s receives/
stores stores
/
, / \
: /
View P / \ Model | .
P A \ v »
<<JSP page>> <<JSP page>> <<JSP page>> Reservati onTO | |Reservat i onBusi nessDel egat e
Er r or Page ReservationConfirmation||Reservati onSear chResul t s | [queriesl
~ -endDat e - -
~|-startDate +findReservation( ... )
I . +makeReservation( ... )
+get EndDate() | L—
[ +get Start Dat e()
-_ - = = = = = = =1 ...
queries
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@ Sun Services

Service to Worker Pattern Example

The controller code:

public class ApplicationController {
...
public void process(HttpServietRequest request,
HitpServietResponse response)
throws IOException, ServietException {
String action = request.getParameter("action");
Command cmd = mapper.getCommand(action);
String result = cmd.execute(request, response);
String viewName = mapper.getView(action, result);
0 RequestDispatcher view;
11 view = request.getRequestDispatcher(viewName);
12 view.forward(request, response);

P OO ~NOOUIl, WDN P
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@ Sun Services

Service to Worker Pattern Example

The view page:

1  <jsp:useBean id=resData’

2 scope="request class='ReservationTO/>

3 Your reservation for

4  <jsp.getProperty name="resData’' property="startDate'/>,
5  has been confirmed.
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@ Sun Services

Applying the Service to Worker Pattern:
Consequences

Advantages:

e Offers all the advantages of the Front Controller,
Application Controller, and View Helper patterns

 Compared to the Dispatcher View pattern, View
components are likely be more cohesive, have less
scriptlet code, and be easier to adapt and maintain

Disadvantage:

Depending on how it is implemented, the
FrontController component can have poor
cohesion
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@ Sun Services

Service to Worker Pattern In Struts

Controller
Action
{org.apache.struts.action}
<<servlet>>
Client creates ActionServlet +execute(...)
— — | — ~>|{org.apache.struts.action}

I N

7 \ I I
/ / MakeReservation SearchReservations
/ ;o
\ +execute(...) +€) xecule(. ..)
/ / T i
\ \ Z
/ \ |
forward / forward \forward recieves /recieves
/ /
View \ Model 7/
/ / I /7
£ v y v v
<<JSPpage>> <<JSP page>> <<JSP page>> _ ReservationTO ReservationBusinessDelegate
ErrorPage ReservationConfirmation ReservationSearchResults queries
< -endDate - -
<! -startDate +findReservation( ... )
I +makeReservation( ... )
+getEndDate()
| +getStartDate()
- - = = = = — =1 .
queries
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@ Sun Services

Summary

* View Helper — Provides an object to carry out
presentation tier logic to remove it from view
components, like JSP pages.

* Composite View — Provides a simple way to create
views from smaller view components.

* Dispatcher View Pattern — Combines the Front
Controller and View Helper patterns. The view
components request business processes and thus might
have to assume some controller responsibility.

e Service to Worker Pattern — Combines the Front
Controller and View Helper patterns. The controller
requests business processes.
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@ Sun Services

Module 12

Exploring AntiPatterns

J2EE™ Patterns



@ Sun Services

Objectives

e Define AntiPatterns

* Describe Integration Tier AntiPatterns
e Describe Business Tier AntiPatterns

e Describe Presentation Tier AntiPatterns

J2EE™ Patterns Module 12, slide 2 of 38
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@ Sun Services

Introducing AntiPatterns

e AntiPatterns identify and document well-known code
development practices that have a negative impact on
a software system

e Studying AntiPatterns helps you avoid them and learn
refactored solutions

e Inthismodule, AntiPatterns are grouped into three sets
of patterns:

* Integration Tier AntiPatterns
e Business Tier AntiPatterns
e Presentation Tier AntiPatterns
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@ Sun Services

Describing Integration Tier AntiPatterns

* These AntiPatterns involve poor usage of the J2EE
platform integration tier technologies

e Work hand in hand with the integration tier J2EE
patterns to avoid poor designs and find good designs
for the integration tier
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@ Sun Services

Not Pooling Connections AntiPattern

AntiPattern problem:

Creating and destroying database connections every
time a query is run is expensive

Symptoms and consequences:
* Performance is poor

* Scalability is poor

e Database driver and location data might be hardcoded
in many parts of the system

J2EE™ Patterns Module 12, slide 5 of 38
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@ Sun Services

Not Pooling Connections AntiPattern

Refactored solution:

e Use a connection pool
* Use the DataSource interface
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@ Sun Services

Monolithic Consumer AntiPattern

AntiPattern problem:

* Business logic is placed in the onMessage method of a
message driven bean

e This business logic can only be invoked by sending a
JMS message to a messaging server

Symptoms and consequences:

* (lients don’t have the option of invoking business logic
using a synchronous method invocation

e Testing of the business logic is more difficult

J2EE™ Patterns Module 12, slide 7 of 38
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@ Sun Services

Monolithic Consumer AntiPattern

Refactored solution:

* The message driven bean:
e Reads and prepares the data in the message

* Invokes a method on a regular class or a session
bean

* (lients that want to synchronously request a service
can call the logic directly in the business object

e Service Activator pattern’s structure can be used to
achieve the refactored solution

J2EE™ Patterns Module 12, slide 8 of 38
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@ Sun Services

Fat Message AntiPattern

AntiPattern problem:

e Asynchronous messages delivered through messaging
servers can become too fat

* Fat messages cause:

J2EE™ Patterns

Network overhead increases

Strain on messaging server that might have to
persist the messages

Strain on senders and receivers that have to marshall
and unmarshall the data

Module 12, slide 9 of 38
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@ Sun Services

Fat Message AntiPattern

Symptoms and consequences:

e Network overhead increased
e Strain on the messaging server increases
e Strain on senders and receivers increases

Refactored solution:

e C(Carefully consider the necessary parameters for an
asynchronous service, just as you do for remote
method invocations

* Consider the possibility of only passing an ID or a
reference to the data
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@ Sun Services

Hot Potato AntiPattern

AntiPattern problem:

* With guaranteed delivery, the messaging server has to
re-deliver messages until it receives acknowledgement:

* With CMT, the acknowledgement is tied to the
transaction outcome

 With BMIT, the acknowledgment is not tied to the
transaction outcome

e [f the message is not processed due to an ongoing
condition, the messaging server will continuously
resend the message
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@ Sun Services

Hot Potato AntiPattern

Symptoms and consequences:

* Message driven beans or other JMS receivers
continually receive the same invalid messages for
processing

* The messaging server and the receivers are burdened
from repeatedly delivering and receiving messages
that can not be processed
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@ Sun Services

Hot Potato AntiPattern

Refactored solution:

* Message that cannot be processed by another bean,
should probably be acknowledged, and the problem
should be announced, perhaps through email or
through another queue of problem messages

e [t can be necessary to use BMT so you can rollback the
transaction and still acknowledge the message

* Some messaging servers have Dead Message Queues
where the message is sent after a certain number of
attempts
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@ Sun Services

Describing Business Tier AntiPatterns

e This group of AntiPatterns involves poor usage of the
J2EE platform business tier technologies

 These AntiPatterns work hand in hand with the
business tier J2EE patterns to avoid poor designs and
find good designs for the business tier
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@ Sun Services

Sledgehammer for a Fly AntiPattern

AntiPattern problem:

Like a sledgehammer, EJB components are very
powerful tools—too powerful for some problems:

e EJB component services can lead to increased
overhead, increased complexity, increased
development time, and increased maintenance

e [If you need many of the services, then the costs are
greatly outweighed by the savings

e If you do not need these services, then you are
paying a price for services that you are not using

J2EE™ Patterns Module 12, slide 15 of 38
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Sledgehammer for a Fly AntiPattern

Symptoms and consequences:

* Increased development complexity and decreased
developer efficiency

e More lines of code and more classes and interfaces than
are required for the job

e Slower performance
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@ Sun Services

Sledgehammer for a Fly AntiPattern

Refactored solution:

e Consider whether EJB components are going to benefit
your situation

* Bitter EJB has a simple logging EJB component
example:

e The interfaces, classes, and deployment descriptors

for the session and entity bean include ten files and
300 lines of code

e For logging functionality, all the EJB technology
services such as, scalability, distributed transaction,
state management, persistence, and security offer
little value
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@ Sun Services

Local and Remote Interfaces
Simultaneously AntiPattern

AntiPattern problem:

* The local interface methods must declare that they
might throw RemoteException  objects

¢ The code can have unintended side effects,
depending on whether it was invoked locally or
remotely

e Remote interfaces should be coarse grained

e The choice between local and remote should be
carefully made and enforced
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@ Sun Services

Local and Remote Interfaces
Simultaneously AntiPattern

Symptoms and consequences:

* Poor performance due to inadequate consideration of
local versus remote invocation issues

e Unexpected side affects because code is not properly
designed for local versus remote invocation

Refactored solution:

e C(Carefully choose remote boundaries

e Use local or remote interfaces to implement your
decisions
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@ Sun Services

Accesses Entities Directly AntiPattern

AntiPattern problem:

If presentation tier components directly access entity
beans:

* You can have too many remote invocations to the
entity beans

* Presentation tier components are responsible for
finding or creating the beans, coordinating the
method invocations, and ensuring proper
transactional control
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@ Sun Services

Accesses Entities Directly AntiPattern

Symptoms and consequences:

e Performance suffers due to too many remote method
invocations

e Transactions barriers might not be handled correctly

* Presentation tier developers must have much more
intimate knowledge of the business tier
implementation

Refactored solution:

Uses session beans to separate the presentation tier
components from the business entity components
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@ Sun Services

Mirage AntiPattern

AntiPattern problem:

* Many developers use BMP due to server’s based on EJB
1.x architecture (EJB server’s) CMP limitations

 CMP offers many benefits over BMP:

* CMP can provide data caching, lazy loading, and
other server optimizations

¢ CMP code does not contain vendor specific SQL
e CMP is easier to develop and maintain

e CMP 2.0 provides container managed relationships
(CMR)
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@ Sun Services

Mirage AntiPattern

Symptoms and consequences:

Using BMP unnecessarily might lead to:

e Needlessly high development and maintenance
effort

e Less efficient entity bean performance

Refactored solution:

e Consider using CMP instead of BMP
* There are times when BMP is the only option

e Check into the reputation of your servers CMP
implementation, or do your own performance tests
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@ Sun Services

Cacheless Cow AntiPattern

AntiPattern problem:

Considerable server capacity is wasted if you never
cache the results of previous requests and reuse
them when the same or different client makes the
same request

Symptoms and consequences:

The system does not scale as well as it could because
it wastes time recalculating responses that have
already been acquired
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@ Sun Services

Cacheless Cow AntiPattern

Refactored solution:

* Places where cache might be added:
* In front of the Web server
e In front of the presentation tier components
* In front of the business tier components
* In the integration tier

* Might use vendor provided hardware or software
caching

* Might use home grown caching solutions like caching
commands in the Command pattern or caching in the
Value List Handler pattern
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@ Sun Services

Cacheless Cow AntiPattern

Refactored solution:

There are many issues to consider when developing
a cache:

J2EE™ Patterns

Ensure the cached results are sufficient and that
there is no need to rerun the process

Decide what data should be cached and for how
long

Consider when the cached data might become out of
date

Consider how to allow fast concurrent reads while
protecting the data when it is being modified

Module 12, slide 26 of 38
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@ Sun Services

Conversational Baggage AntiPattern

AntiPattern problem:

This pattern is documented in Bitter EJB by Tate, Clark, Lee,
and Linskey:

* While many tasks in enterprise applications require
keeping session state, many other tasks do not

e Session state adds substantial overhead to an
application and can significantly decrease scalability

e [If you are not focused on this issue, you are likely to
create stateful tasks that do not require session state
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@ Sun Services

Conversational Baggage AntiPattern

Symptoms and consequences:
Performance and scalability degrades
Refactored solution:

Attempt to make tasks stateless whenever you
reasonably can
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@ Sun Services

Golden Hammers of Session State
AntiPattern

AntiPattern problem:

e Four common places to store session state:
e C(lient tier, perhaps in cookies
e Presentation tier in a HttpSession  class
e Business tier in stateful session beans
e Resource tier in a database

* There is no golden hammer for session state
management; the situation should dictate the choice
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@ Sun Services

Golden Hammers of Session State
AntiPattern

Symptoms and consequences:

Using an inappropriate session management tool can
lead to poor performance and scalability

Refactored solution:

When making a session state tool choice, consider:
* The location of the data to be used

e The size and type of the data

e The implications of losing the data

e Types of clients
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@ Sun Services

Describing Presentation Tier AntiPatterns

e This group of AntiPatterns involve poor usage of the
J2EE platform presentation tier technologies

* These AntiPatterns work with the Presentation Tier
J2EE patterns to avoid poor designs and find goo
designs for the presentation tier
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@ Sun Services

Including Common Functionality in Every
Servlet AntiPattern

AntiPattern problem:

* Pre-processing and post-processing tasks are
implemented or invoked in the service methods of each
servlet

* An AntiPattern only with Java Servlet 2.3 and later
containers

Symptoms and consequences:

e Tasks must be programmatically added and removed
from multiple servlets

e The servlets have poor cohesion
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@ Sun Services

Including Common Functionality in Every
Servlet AntiPattern

Refactored solution:

* Pre-processing and post-processing tasks are placed in
filters

e These filters can be applied to JSP pages as well as
servlets

e The Intercepting Filter pattern is the refactored
solution for this AntiPattern
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@ Sun Services

Embedded Navigational Information
AntiPattern

AntiPattern problem:

e JSP pages usually include URLs for hyperlinks or
buttons and for fragment files that are included in the
JSP page

* The JSP pages must be modified if the file names or
URLs change

Symptoms and consequences:

e Users receive page not found errors
e The application flow is difficult to modity
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@ Sun Services

Embedded Navigational Information
AntiPattern

Refactored solution:

e With Front Controller pattern and logical resource
mapping, the URLs are unlikely to frequently change.

* You can use custom tags to include fragments instead
of the jsp:include action or <%@include> directive.
An include custom tag can take a generic attribute
value such as banner and look in a configuration file to
see what specific resource that the string maps to
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@ Sun Services

Ad Lib TagLibs AntiPattern

AntiPattern problem:

Model or controller functionality might be moved
from JSP pages into custom tags

Symptoms and consequences:

e [f business logic is placed in custom tags, it will not be
easily used by rich clients

e (Custom tags that are doing model or controller
functionality are likely to need many attributes

e (Custom tags are slightly more complicated to create,
debug, and maintain than ordinary Java technology
classes
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@ Sun Services

Ad Lib TagLibs AntiPattern

Refactored solution:

When you are writing custom tags, ask yourself
whether this logic should really be invoked by the
JSP page
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@ Sun Services

Summary
e AntiPatterns help us focus on the ’
common mistakes made in o e ey |
development and provide
: :
refactored solutions to avoid or
remedy these problems '
.
e Studying patterns and
: :
Ant1Ratterns Prov1de a natural
benefit of seeing development
A A 4 ¢

issues from both a positive and a ===
negative perspective

1

J2EE BluePrints Design Guidelines |

1
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@ Sun Services

Module 13

Applying J2EE BluePrints Design
Guidelines



@ Sun Services

Objectives

* Describe the J2EE BluePrints design guidelines
e Describe the Java Pet Store demo software

* Describe the J2EE patterns used in the Java Pet Store
demo software
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@ Sun Services

Describing the J2EE BluePrints Design
Guidelines

e Provides enterprise application developers with the
concepts, technologies, and design principles needed
to quickly make secure, robust, scalable, and extensible
applications

* Includes guidance and practical examples to show you
how to make the best use of the architecture and
features of the J2EE platform
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@ Sun Services

Object-Oriented Guidelines

Many of the J2EE BluePrints design guidelines are
specializations of general object-oriented guidelines. Modules
should:

* Be separately compilable so they can be developed
independently

e Have few interfaces to communicate with as few other
modules as possible

e Use loose coupling to other modules

e Have explicit interfaces so that whenever two modules
communicate, it is obvious from public declarations
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@ Sun Services

Client Tier Guidelines

The J2EE Client tier can be implemented as a:

* Browser client

e Java technology-based Application client
e Java technology-based MIDlet client

* Non-Java technology-based client
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@ Sun Services

Web Tier Guidelines

The J2EE BluePrints design guidelines recommends using an
existing Web framework, because:

* Most Web frameworks encourage the separation of
presentation, control, and business logic

* Most Web frameworks provide centralized control and
customization of templating, localization, data
validation, access control, and logging

* Time can be saved by not building the framework
structure from scratch

e A framework should be stable, thoroughly tested, and
have a community support structure
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@ Sun Services

Business Tier Guidelines

e Entity beans may be appropriate for persistent data
when:

Multiple clients need to access the data
The data is not tied to a user session
Data must be available in a portable manner

The data must be handled properly inside of
transactions

e Use stateful session beans to keep most conversational
state, instead of in the client or Web tier

e Use stateless session beans for providing services
without maintenance of client state

J2EE™ Patterns
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@ Sun Services

Business Tier Guidelines

e Usemessage driven beans for asynchronous services or
to loosely couple EJB components with other systems

e Keep EJB technology code agnostic of the type of client
e Keep the business logic in the business tier

e Use session beans as a fagade to entity beans

e Avoid using fine grained remote entity objects

e Use Data Access Objects (DAO), if container managed
persistence (CMP) entity beans are not appropriate

J2EE™ Patterns Module 13, slide 8 of 42
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Integration Tier Guidelines

e Uses access objects to access Enterprise Information
Systems (EIS) functions and data

e Use command beans that invoke EIS functions, and
data access objects to access EIS data

e Access objects guidelines:

* Do not make assumptions about the deployment
environment

e Ensure they are usable by different component types
e Use transaction and security management

e Follow the programming restrictions of the
components that might use them

e Use connection pooling
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@ Sun Services

Describing the Java Pet Store Demo
Software

The Java Pet Store demo software illustrates good design and
construction while demonstrating the reasoning behind the
design choices

Pet Store Web Site Credit Card
Service

4 " » Search
4% Java™ Pet Store ...\ c.. 522 <€ 23
J2EE™ BluePrints Sample Application =3
ets
irds
]
s Customer
Fish
eptiles

Order
Fulfillment
- r} Center
L
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@ Sun Services

Analyzing J2EE Patterns in the Java Pet
Store Demo Software Web Application
Framework

e The Java Pet Store demo software customer Web site
uses the Web Application Framework (WAF)

¢ This framework is a Model 2 Architecture framework,
which is somewhat similar to Struts, but also quite
different in many regards
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@ Sun Services

Java Pet Store Demo Software Web
Application Framework

+processRequest( : HttpServletRequest)

I

WebController

+handleEvent(: Event, : HttpSession)

l

<<session bean>>
EJBControllerLocalEJB

+processEvent(:Event)

l

StateMachine

+processEvent(:Event)

create invoke

v

<<Filter>> <<Filter>> <<JSP page>>
<<Browser>> | oquest | EncodingFilter invoke SignOnFilter forward _} - signonPage
Client — — -
+doFilter(...) +doFilter(...) —_
-~
invoke <<Servlet>>
MainServlet
+doGet(...)
+doPost(...)
+doProcess(...)
RequestProcessor

)

ScreenFlowManager

+forwardToNextScreen(...)

[ +nit()
create | invoke
forward
I
<<Servlet>>
¥ TemplateServiet
<<interface>>
HTMLAction +doGet(...)
+doPost(...)
+perform(: HttpServletRequest): Event *processy(...)
forward
create {
v <<JSP page>>
Event '® TemplatePage

<<interface>>

+getEJBActionClassName(): String
+getEventName()
+setEJBActionClassName(: String)

uses
y

InsertTag

<<interface>>
EJBAction

Q

+perform(: Event):EventResponse
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@ Sun Services

J2EE Patterns in the Web Application
Framework

The Java Pet Store demo software Web Application
framework implements the following J2EE Patterns:

* Front Controller pattern — The MainServiet  class

* Intercepting Filter pattern — The EncodingFilter and
SignOnFilter classes

* View Helper pattern — The JSP pages use custom tags
and JavaBeans components to reduce scriptlet usage

* Service to Worker pattern — The view components
invoke the RequestProcesses class

 Composite View Pattern — The views include fragment
ViIeWs
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@ Sun Services

The SignOnFilter Class Mapping in the
web.xml File

<filter>
<filter-name>SignOnFilter<ffilter-name>

<filter-class>
com.sun.j2ee.blueprints.signon.web.SignOnFilter

<ffilter-class>

<ffilter>

<filter-mapping>
<filter-name>SignOnFilter<ffilter-name>
<url-pattern>/*</url-pattern>

<ffilter-mapping>

I—‘IS@OO\ICDU'IQOOI\JI—‘

|

J2EE™ Patterns Module 13, slide 14 of 42
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@Sun Services
The SignOnFilter  Class

package com.sun.j2ee.blueprints.signon.web;
import javax.serviet.*;
public class SignOnFilter implements Filter {

private HashMap protectedResources;
private FilterConfig config = nulll;

P OO ~NOOUIL, WDN PP

0  public void init(FilterConfig config)
11 throws ServietException {
12 this.config = config;

13 URL protectedResourcesURL=

14 config.getServietContext().getResource
15 ("/WEB-INF/signon-config.xml");

16 SignOnDAO dao =

17 new SighONDAQO(protectedResourcesURL);
18

19 protectedResources =

20 dao.getProtectedResources();

21}

22

23 public void doFilter( ServletRequest request,

24 ServietResponse response, FilterChain chain)
25 throws IOException, ServietException {

26 HitpServietRequest hreq =

27 (HttpServietRequest) request;

28 String targetURL = hreq.getRequestURI();
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@Sun Services
The SignOnFilter  Class

29

30 Il check if the user is signed on
31 boolean signedOn = false;

32 if (hreq.getSession().getAttribute

33 (SIGNED_ON_USER)!=null {

34 signedOn = ((Boolean) hreg.getSession().

35

getAttribute(SIGNED_ON_USER)).booleanValue();

36 }else{

37 hreg.getSession().setAttribute

38 (SIGNED_ON_USER, new Boolean(false));
39 }

40

41 /jump to the resource if signed on
42 if (signedOn) {

43 chain.doFilter(request, response);

44 return;

45 }

46

47 /I find out if the patterns match the target URL
48 lterator it =

49 protectedResources.keySet().iterator();

50 while (it.hasNext()) {
51 String protectedName = (String) it.next();

52 ProtectedResource resource =

53 (ProtectedResource)

54 protectedResources.get(protectedName);
55 String urlPattern = resource.getURLPattern();
56
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@Sun Services
The SignOnFilter  Class

57 Il now check against the targetURL
58 if (urlPattern.equals(targetURL)) {
59 /I put the orginal url in the session
60 hreq.getSession().setAttribute

61 (ORIGINAL_URL, targetURL);

62 config.getServietContext()

63 .getRequestDispatcher("/" + signOnPage)
64 forward(request, response);

65 return;

66 }

67 }

68 /I No matches if we made it to here
69 chain.doFilter(request, response);

70 }

71

72 '}
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@ Sun Services

Front Controller Servlet Mapping in the
web.xml File

<serviet>
<servlet-name>MainServiet</serviet-name>
<description>The Front Controller for the Pet Store
</description>
<servlet-class>
com.sun.j2ee.blueprints.waf.controller.web.MainServiet
</servlet-class>

</serviet>

P OO ~NO OIS WDNPE

11 <servlet-mapping>

12 <servlet-name>MainServiet</serviet-name>
13 <url-pattern>*.do</url-pattern>

14  </servlet-mapping>
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@ Sun Services

The mapping.xml Class Mapping

<url-mapping url="order.do" screen="order _complete.screen">
<web-action-class>
com.sun.j2ee.blueprints.....OrderHTMLAction
</web-action-class>
</url-mapping>

<url-mapping url="createcustomer.do" useFlowHandler="true" >
<web-action-class>
com.sun.j2ee.....CustomerHTMLAction
</web-action-class>
<flow-handler
class="com.sun.j2ee......CreateUserFlowHandler"/>
</url-mapping>

P OO ~NOOUOILD, WDN PP
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@Sun Services

P OO ~NOUIL,, WDN PR PP

NNRPRREPRPRRERRRR
PO OWO~NOOUNWNERO

22
23
24
25
26
27

J2EE™ Patterns

The MainServlet Class

package
com.sun.j2ee.blueprints.waf.controller.web;

public class MainServlet extends HitpServiet {

private HashMap urlMappings;
private HashMap eventMappings;

public void init(ServietConfig config)
throws ServietException {

urlMappings =
URLMappingsXmIDAO.loadRequestMappings
(requestMappingsURL);
context.setAttribute
(WebKeys.URL_MAPPINGS, urlMappings);
eventMappings = URLMappingsXmIDAO.
loadEventMappings(requestMappingsURL);
context.setAttribute

(WebKeys.EVENT_MAPPINGS, eventMappings);

\
public void doGet(...) ... {

doProcess(reguest, response);

}
public void doPost(...) ... {

doProcess(regquest, response);

}
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@ Sun Services

The MainServlet Class

28

29  private void doProcess

30 (HttpServietRequest request,

31 HitpServietResponse response)

32 throws IOException, ServietException {
33

34 getRequestProcessor().

35 processRequest(request);

36 getScreenFlowManager().

37 forwardToNextScreen(request,response);
38

39 }

40 ..

41 }
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@Sun Services

The RequestProcessor  Class
processRequest Method

1  String actionClassString = //appropriate

2 lI<web-action-class> for the request

3 //URL that came in

4  HTMLAction action = (HTMLAction)

5 getClass().getClassLoader().
loadClass(actionClassString).newlnstance();

6 ..
7 action.doStart(request);

8  Eventev = action.perform(request);

9  EventResponse eventResponse = null;

10 if(ev!=null){

11 I/ set the ejb action class name on the event

12 EventMapping eventMapping= getEventMapping(ev);
13 if (eventMapping != null) {

14 ev.setEJBActionClassName

15 (eventMapping.getEJBActionClassName());
16 }

17 ComponentManager sl = (ComponentManager)
18 request.getSession().

19 getAtiribute(WebKeys. COMPONENT MANAGER);
20 WebController wcc = sl.getWebController

21 (request.getSession());

22 eventResponse =

23 wcc.handleEvent(ev, request.getSession());
24 '}

25 action.doEnd(request, eventResponse);
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@ Sun Services

The DefaultWebController Class

1 package com.sun.j2ee.blueprints.waf.controller.web;

2

3 public class DefaultWWebController implements WebController {

4

5

6 public synchronized EventResponse handleEvent

7 (Event ev, HttpSession session)

8 throws EventException {

9 DefaultComponentManager cm = (DefautComponentManager)
10 session.getAttribute(WebKeys. COMPONENT _MANAGER);
11 EJBControllerLocal controllerEJB

12 =cm.getEJBController(session);

13 return controllerEJB.processEvent(ev);

14 }

15

16}
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@Sun Services

The EJBControllerLocalEJB
Class

1  package

2 com.sun.j2ee.blueprints.waf.controller.ejb;
3 .

4  public class EJBControllerLocalEJB

5 implements SessionBean {

6

7 protected StateMachine sm;

8 protected SessionContext sc;

9

10 public void ejbCreate() {

11 sm = new StateMachine(this, sc);
12 }

13

14 public EventResponse processEvent(Event ev)
15 throws EventException {

16 return (sm.processEvent(ev));

17 }

18 public void setSessionContext

19 (SessionContext sc) {

20 this.sc = sc;

21 }

22 public void ejpRemove() {

23 sm = null;

24 }

25 public void ejbActivate() {}
26 public void ejbPassivate() {}
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@Sun Services
The StateMachine Class

package
com.sun.j2ee.blueprints.waf.controller.ejb;

public class StateMachine
implements java.io.Serializable {

~No ok, WDN PP

public EventResponse processEvent(Event ev)
throws EventException {
String actionName =
ev.getEJBActionClassName();
10 EventResponse response = nul;

O 00

11

12 action = (EJBAction)

13 Class.forName(actionName).newinstance();
14

15 action.init(this);
16 action.doStart();
17 response = action.perform(ev);

18 action.doEnd();
19

20 return response;
21}

22 }
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@Sun Services

The ScreenFlowManager
Class

package
com.sun.j2ee.blueprints.waf.controller.web.flow;

public class ScreenFlowManager
implements java.io.Serializable {

public void forwardToNextScreen
(HttpServietRequest request,
HttpServietResponse response)
0 throws java.io.lOException,
11 FlowHandlerException,
12 javax.servlet.ServietException {
13 String selectedURL = request.getRequestURI();

P OO ~NOOUIT, WDN PR

15 URLMapping urlMapping =

16 getURLMapping(selectedURL);
17 if ('urMapping.useFlowHandler()) {

18 currentScreen = urlMapping.getScreen();
19 }else {

20 FlowHandler handler = null;

21 String flowHandlerString =

22 urlMapping.getFlowHandler();
23 handler = (FlowHandler) getClass().

24 getClassLoader().

25 loadClass(flowHandlerString).
26 newlnstance();

27 handler.doStart(request);

J2EE™ Patterns Module 13, slide 26 of 42
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

The ScreenFlowManager Class

28 String flowResult =

29 handler.processFlow(request);

30 handler.doEnd(request);

31 currentScreen =

32 urlMapping.getResultScreen(flowResult);
33 if (currentScreen == null)

34 currentScreen = flowResult;

35

36 }

37

38 context.getRequestDispatcher("/"

39 +currentScreen).forward(request, response);
40 }

41 }
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@Sun Services

The screendefinitions
en US.xml File

1  <screen-definitions>

2 <default-template>/template.jsp

3 </default-template>

4 <screen hame="main">

5 <parameter key="title"

6 value="Welcome to the BluePrints Petstore"
7 direct="true"/>

8 <parameter key="banner" value="/banner.jsp" />
9 <parameter key="sidebar"

10 value="/sidebar.jsp" />

11 <parameter key="body" value="/main.jsp" />

12 <parameter key="mylist" value="/mylist.jsp" />
13 <parameter key="advicebanner"

14 value="/advice_banner.jsp" />

15 <parameter key="footer" value="ffooter.jsp" />
16  </screen>

17 <screen name="cart">

18 <parameter key="title" value="Cart"

19 direct="true"/>

20 <parameter key="banner" value="/banner.jsp" />
21 <parameter key="sidebar"

22 value="/sidebar.jsp" />

23 <parameter key="body" value="/cart.jsp" />

24 <parameter key="mylist" value="/mylist.jsp" />
25 <parameter key="footer" value="ffooter.jsp" />
26 <parameter key="advicebanner"

27 value="/advice_banner.jsp" />

28 </screen>
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@Sun Services
The TemplateServiet Class

package
com.sun.j2ee.blueprints.waf.view.template;

public class TemplateServiet extends HitpServiet {

public void process (HitpServietRequest request,
HttpServietResponse response)
throws |OException,ServietException {
String screenName = null;

0 String selectedUrl = request.getRequestURI();

11 int lastPathSeparator =

12 selectedUrl.lastindexOf("/") + 1,

13 int lastDot = selectedUrl.lastindexOf(".");

14 if (lastPathSeparator !=-1 && lastDot = -1

P OO ~NOOUIL, WDN PP

15 && lastDot > lastPathSeparator) {

16 screenName = selectedUrl.substring

17 (lastPathSeparator, lastDot);

18 }

19 /lcode omitted to cache request parameters
/land request attributes

20

21 String templateName = localeScreens.

22 getTemplate(screenName);

23 if (templateName = null) {

24

25 context.getRequestDispatcher(templateName).

26 forward(request, response);

27
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@Sun Services
The Templatesp  Page

1 <%@ taglib uri="/WEB-INF/template.tid"

2 prefix="template" %>

3  <%@ page contentType="text/html;charset=UTF-8" %>
4  <html>

5 <head>

6 ..

7  <body bgcolor="#FFFFFF">

8  <table width="100%" height="100%" border="0"
9 cellpadding="5" cellspacing="0">

10 <tr height="100" valign="top">

11 <td colspan="3">

12 <template:insert parameter="banner" />
13 <ftd>

14 <ftr>

15 <tr valign="top">

16 <td width="20%" valign="top">

17 <template:insert parameter="sidebar" />
18 <fid>

19 <td width="60%" valign="top">

20 <template:insert parameter="body" />
21 <ftd>

22 <td valign="top">

23 <template:insert parameter="mylist" />
24 <fid>

25 <ftr>

26
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@Sun Services
The InsertTag Custom Tag

public class InsertTag extends TagSupport {

private boolean directinclude = false;
private String parameter = nulll;
private Parameter parameterRef = null;
private Screen screen = null;
public void setParameter(String parameter{
this.parameter = parameter;
}

0 public int doStartTag() throws JspTagException {

P OO ~NOOUIL, WDN PP

12 screen = (Screen)pageContext.getRequest().

13 getAttribute(WebKeys.CURRENT _SCREEN);
14 if ((screen !=null) && (parameter = null))

15 parameterRef = (Parameter)

16 screen.getParameter(parameter);

17

18 if (parameterRef = null)

19 directinclude = parameterRef.isDirect();

20 return SKIP_BODY;

21}
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@ Sun Services

The InsertTag Custom Tag

22 public int doEndTag() throws JspTagException {

23 if (directinclude && parameterRef = null) {

24 pageContext.getOut().print(parameterRef.getValue());
25 } else if (parameterRef = null) {

26 if (parameterRef.getValue() != null)

27 pageContext.getRequest().getRequestDispatcher
28 (parameterRef.getValue()).include

29 (pageContext.getRequest(),

30 pageContext.getResponse());

31 }

32 return EVAL PAGE;

33 }

34 }
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@ Sun Services

Analyzing the J2EE Patterns in the Java Pet
Store Demo Software Administrative
Classes

<<Servlet>>
ApplRequestProcessor

l

AdminRequestBD

AdminRequestDB() throws AdminDBEXxception
getChartinfo(:String, Date, Date, String) throws AdminDBException
getOrdersByStatus(: String): OrdersTO throws AdminDBException
updateOrders(OrderApproval) throws AdminDBException

l l

<<singleton>> <<sessionbean>>

ServicelLocator AsynchSenderEJB
+getinstance(): ServiceLocator +sendAMessage( : String)
+getLocalHome(: String): EJBLocalHome

<<sessionbean>>
OPCAdminFacadeEJB

getChartInfo(:String, Date, Date, String) throws OPCAdminFacadeException
getOrdersByStatus(: String): OrdersTO throws OPCAdminFacadeException

/ N\

<<sessionbean>> <<entitybean>> <<entitybean>>
ProcessManagerEJB ManagerEJB PurchaseOrderEJB
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@ Sun Services

Design Pattern Implementation in the
Administrative Client Functionality

* Business Delegate pattern — The AdminRequestBD
class is a business delegate

e Service Locator pattern — The ServiceLocator class
locates various resources such as EJB technology
references

e Session Facade pattern — The OPCAdminFacadeEJB
class is a session fagade that provides a unified
interface to several session and entity beans

* Transfer Object pattern — The OrderTO class is a
transfer object that returns order data back to the client
tier
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@Sun Services
The AdminRequestBD Class

1  package com.sun.j2ee.blueprints.admin.web;

2 .

3  public class AdminRequestBD {

4 private String OPC_ADMIN_NAME =

5 "java:comp/env/ejb/remote/OPCAdminFacade”;
6 private OPCAdminFacade opcAdminEJB = null;

7 public AdminRequestBD()

8 throws AdminBDEXxception{

9 try {

10 OPCAdminFacadeHome home =

11 (OPCAdminFacadeHome)

12 ServicelLocator.getinstance().

13 getRemoteHome(OPC_ADMIN_NAME,

14 OPCAdminFacadeHome.class);

15 opcAdmInEJB = home.create();

16 } catch (CreateException ce) {

17 ce.printStackTrace();

18 throw new AdminBDException(ce.getMessage());
19 }

20 ..

21}

22 public OrdersTO getOrdersByStatus(String status)
23 throws AdminBDException {

24 try {

25 return

26 opcAdminEJB.getOrdersByStatus(status);

27 } catch (RemoteException re) {
28 re.printStackTrace();
29 throw new AdminBDException(re.getMessage());}}}
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@Sun Services
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The ServiceLocator Class

package
com.sun.j2ee.blueprints.servicelocator.web;

public class ServicelLocator {
private InitialContext ic;
private Map cache; //holds references to EJBHomes
private static ServiceLocator me;

static {
me = new ServicelLocator();

}

private Servicel.ocator()
throws ServicelLocatorException {

try {

ic = new InitialContext();

cache = Collections.synchronizedMap

(new HashMap());
} catch (NamingException ne) {
throw new ServiceLocatorException(ne);

-
}

static public ServiceLocator getinstance() {
return me;
}
public EJBLocalHome getlL.ocalHome
(String jndiHomeName)
throws ServiceLocatorException {
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@Sun Services
The ServicelLocator Class

29 EJBLocalHome home = null;

30 try {

31 if (cache.containsKey(jndiHomeName)) {

32 home = (EJBLocalHome)

33 cache.get(jndiHomeName);

34 }else{

35 home = (EJBLocalHome)

36 ic.lookup(jndiHomeName);

37 cache.put(jndiHomeName, home);

38 }

39 } catch (NamingException ne) {

40 throw new ServiceL.ocatorException(ne);
41 } catch (Exception e) {

42 throw new ServicelL.ocatorException(e);
43 }

44 return home;

45 }

46 public EJBHome getRemoteHome(...) ... {...}

47  public QueueConnectionFactory
getQueueConnectionFactory(...) ..{...}

48  public Queue getQueue(...) ... {...}

49  public TopicConnectionFactory
getTopicConnectionFactory(...) ..{...}

50 public Topic getTopic(...) ... {...}

51  public DataSource getDataSource(...) ... {...}

52  public URL getuUrl(...) ... {...}

53  public boolean getBoolean(...) ... {...}

54  public String getString(...) ... {...}

55 }
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@ Sun Services

The MutableOrderTO Class

package com.sun.j2ee.blueprints.opc.admin.ejb;

public interface OrdersTO extends Serializable {
public Iterator iterator();
public int size();
public boolean contains(Object 0);
public boolean containsAll(Collection c);
public boolean equals(Object 0);
public int hashCode();
0  public boolean isEmpty();
11  public Object]] toArray();
12 public Object]] toArray(Object]] a);

P OoO~NOOITP~WDNEPE

14  static class MutableOrdersTO

15 extends ArrayList implements OrdersTO {
16}

17}
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@Sun Services

1
2
3
4
5
6
7
8
9
1

0
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

The OPCAdminFacadeEJB
Class

package com.sun.j2ee.blueprints.opc.admin.ejb;

public class OPCAdminFacadeEJB
implements SessionBean {
private String PURCHASE_ORDER _EJB =
“Java:comp/env/ejb/local/PurchaseOrder";
private String PROCMGR_ORDER _EJB =
"lava:comp/env/ejb/local/ProcessManager";
private SessionContext sc;
private PurchaseOrderLocalHome poLocalHome;
private ProcessManagerLocal processManagerLocal;

public void ejbCreate() throws CreateException {
try {
ServicelLocator serviceLocator =
new ServicelLocator();
poLocalHome = (PurchaseOrderLocalHome)
serviceLocator.getLocalHome
(PURCHASE_ORDER_EJB);
ProcessManagerlLocalHome
processManagerLocalHome =
(ProcessManagerLocalHome)
servicelLocator.getLocalHome
(PROCMGR_ORDER_EJB);
processManagerLocal =
processManagerL.ocalHome.create();
} catch(ServiceLocatorException se) {
throw new EJBEXxception(se);
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@Sun Services
The OPCAdminFacadeEJB

Class
29 }catch (CreateException ce) {
30 throw new EJBEXxception(ce);
31 }
32 }
33 ..
34  public OrdersTO getOrdersByStatus(String status)
35 throws OPCAdminFacadeException {
36 OrdersTO.MutableOrdersTO retVal =
37 new OrdersTO.MutableOrdersTO();
38 PurchaseOrderLocal po;
39 ProcessManagerLocal mgr = processManagerLocal;
40 try {
41 PurchaseOrderLocalHome pohome = polLocalHome;
42 Collection orders =
43 mgr.getOrdersByStatus(status);
44 lterator it = orders.iterator();
45 while((it'= null) && (it.hasNext())) {
46 ManagerLocal mgrEjb =
47 (ManagerLocal) it.next();
48 po = pohome.
49 findByPrimaryKey(mgrEjb.getOrderld());
50 Date gotDate = new Date(po.getPoDate());
51 String podate = (gotDate.getMonth()+1) +
52 “[' + gotDate.getDate() + "/ +
53 (gotDate.getYear()+1900);
54 retVal.add(new OrderDetails(po.getPold(),
55 po.getPoUserld(), podate,
56 po.getPoValue(), status));
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@Sun Services
The OPCAdminFacadeEJB Class

57 }
58 }catch(FinderException fe) {
59 System.err.printin

60 (“finder Ex while getOrdByStat :"

61 + fe.getMessage());

62 throw new OPCAdminFacadeException("Unable to find "+
63 "PurchaseOrders of given status : " +

64 fe.getMessage());

65 }

66 return(retval);

67 }

68 ..

69 }
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@ Sun Services

Summary
e The J2EE BluePrints design .
guidelines provide best practices (e e |
for designing enterprise systems e
'
using J2EE platform technology

e The Java Pet Store demo software
is a sample Web application that :

J2EE Design Patterns

illustrates these best practices
* By studying the Java Pet Store —
demO SOftware Y} you Can See an ‘ Anti-Patterns HJZEEBIuePrintsDesignGuideIines

example of how the J2EE patterns
can be applied to create a large enterprise application
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@ Sun Services

Appendix A

Quick Reference for UML

There are no overheads associated with this appendix.
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@ Sun Services

Appendix B

J2EE Technology Review

J2EE™ Patterns



@ Sun Services

Objectives

* Describe the major technologies of the J2EE platform
e Describe Java Remote Method Invocation (Java RMI)
e Describe Java IDL API

e Describe the JAX-RPC API

e Describe the Java Naming and Directory Interface API
e Describe the Java Servlet API

* Describe JSP technology

* Describe the Java Message Service API

* Describe EJB technology

* Describe JDBC technology

e Describe the J2EE Connector Architecture
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@ Sun Services

Reviewing the J2EE Platform

The J2EE platform is a development platform and framework
for building component based enterprise Java technology
applications

J2EE includes:

e Specification

* The reference implementation server
e J2EE BluePrints design guidelines

* The Java Pet Store Demo application
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@ Sun Services

Reviewing the J2EE Platform

e Java Remote Method Invocation (RMI)

e JavalIDL API

e Java Naming and Directory Interface (JNDI) API
e Java Servlet API

e JavaServer Pages (JSP pages)

* Enterprise JavaBeans (EJB) components

e Java API for XML Parsing (JAXP) software

e Java API for XML-based RPC (JAX-RPC)

e SOAP with Attachments API for Java (SAAJ)

e Java API for XML Registries (JAXR) software
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@ Sun Services

Reviewing the J2EE Platform

e JDBC API

e Java Message Service API (JMS)

e JavaMail™ API

e Java Transaction API (JTA)

e Java Authentication and Authorization Service (JAAS)
e J2EE connector architecture

* J2EE management model
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@ Sun Services

Multi-Tier J2EE Architecture Basics

Applet Container

[
Applet

=P

J2SE

Application

Client Container

Application
Client

EJB Container

HSTSTLP Web Container
—>
<%
JSP Servlet
HTTP JAX- Java
SSL RPC§8><5m<MaiI8
<|%|3|3/3|5 a
SAAJ JAF
J2SE

JAX-

RPC| || =|0
HEHEE
saad| 2| |77 amx
J2SE
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@ Sun Services

Understanding Java Remote Method

Invocation

e Light-weight distributed communication

e [Uses stubs and skeletons
e The java.rmi

J2EE™ Patterns

package contains the API classes

Remote Java VM

RemoteObject

Skeleton

Caller Java VM

java.rmi.
Naming

java.rmi.

r—— - =" Naming

I

I

I

I

P

RMI RegistryI I
I

I

I

L

|
4

I

-

Network transport layer (JRMB

B Functionality supplied by the Java RMI API
B Functionality generated by Java RMI compiler
B Functionality written by the developer
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@ Sun Services

Understanding Java Remote Method
Invocation

These are the basic steps to create and run a Java RMI
application:

1. Define a remote interface:

import java.rmi.*;
public interface Borrowable extends java.rmi.Remote {
public boolean checkOut(String patron) throws RemoteException,
PatronException;
public boolean checkin() throws RemoteException;
public boolean catalog() throws RemoteException;

}

~No ok WDN B
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@ Sun Services

Understanding Java Remote Method
Invocation

2. Define a remote class:

1  import java.rmi.’

2  import java.rmi.server.*,

3

4 public class Book extends UnicastRemoteObject

5 implements Borrowable {

6 String title;

7 String author;

8 String publisher;

9 String callNo;

10

11 public Book(String t, String a, String p,

12 String ¢) throws RemoteException {
13 title =t;

14 author = a;

15 publisher = p;

16 callNo =c;
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Sun Services

17 )
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Understanding Java Remote Method

Invocation

public boolean checkOut(String patron) throws PatronException {

boolean result = false;
if (checkOut == true)
result = true;
return result;
}
public boolean checkin() {
boolean result = false;
if (checkin ==true)
result = true;
return result;
}
public boolean catalog() {
boolean result = false;
if (catalogued == true)
result = true;

J2EE™ Patterns
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@ Sun Services

Understanding Java Remote Method
Invocation

35 return result;

36 |}

37 }
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@ Sun Services

Understanding Java Remote Method
Invocation

3. Define a server class:

public class BookLauncher {
public boolean createBook(String t, String a, String p, String c){
Book bookRef = new Book(t, a, p, €);
Naming.rebind("/libServer/Book", bookRef);
// To put it in the RMI Registry, an object reference and a
/Nogical name for use by callers is needed
}
public static void main(String args]) {
(new BookLauncher()).createBook(
10 args|0], args[1], args[2], args[3));

O©CooO~NOOOUID WNPE
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@ Sun Services
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16
17

Understanding Java Remote Method

Invocation

4. Define a caller (client):

import java.rmi.*;
import library.*;

public class BookUser {

Borrowable b;

public boolean createBook(String t, String a, String p, String c){
b = (Borrowable) Naming.lookup(“/libServer/Book®);
// Need to know the name of the server
/I Need to know the logical name of the remote object

}

public boolean checkOut(String patron) {
b.checkOut(patron);

}

/I Other methods as necessary

}

J2EE™ Patterns
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@ Sun Services

Understanding Java Remote Method
Invocation

5. Compile all the code:
javac *java
6. Use the rmic command to generate the stubs and

skeletons which serve as caller and sever-side
proxies for the remote object:

rmic Book.class

7. Start the Java RMI registry:

rmiregistry
Run the server program.
java Booklauncher

8. Run the caller program:

java BookUser
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@ Sun Services

Understanding the Java IDL API

 The Java IDL APl is the Java technology
implementation of CORBA

e The Object Management Group maintains CORBA
* You can write CORBA applications using Java

technology
Characteristic CORBA Java RMI
Programming |Java, C, C++, COBOL, Specific to the Java programming
languages Smalltalk, LISP, PL/I, and | language

more

Naming service | COS Naming Service Java RMI Registry
Complexity Quite complex Much simpler than CORBA
Required Must obtain an ORB Core API in the Java 2 platform,
software Standard Edition (J2SE™ platform)
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@ Sun Services

Understanding the Java IDL API

Characteristic | CORBA Java RMI
Additional Other services often available, | Only a naming service is
services such as event processing and | provided

transaction management
Network Uses Internet Inter-ORB By default, uses the Java
protocol Protocol (IIOP) Remote Method Protocol

(JRMP)

Interface Definition of attributes and Work is done only using Java
definition behaviors in the language technology

neutral Interface Definition

Language
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@ Sun Services

Understanding the JAX-RPC API

 Web services enable clients and services to
communicate regardless of the object model,
programming language, or runtime environment used
on either side of the communication link

e XML based messages

e HTTP is the most commonly used web service
transport protocol

e Simple Object Access Protocol (SOAP) is the most
common format for the messages
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@ Sun Services

Understanding the JAX-RPC API

Browser

Application Web Service
Server Infrastructure

\

o |

—
Swing
Client

Other Client
Types

Heterogeneous
Client Base

J2EE™ Patterns
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@ Sun Services

Understanding the JAX-RPC API

e The Java API for XML-based RPC (JAX-RPC) is an
extensible API for performing XML-based remote
procedure calls

e AJAX-RPC implementation must support HT'TP 1.1 as
the transport mechanism for SOAP 1.1 messages

* TheJAX-RPC specification describes JAX-RPC services
according to the WSDL 1.1 specification

JAX-RPC

I
A | SOAP |
Java Objects | Message —5
and ( )I | ( Internet
Data Types |« — SOAP —
I

Message | |

_______

Marshall/ Transmit
Unmarshall
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@ Sun Services

Understanding the JAX-RPC API

* JAX-RPC uses a service endpoint model where service
requests are directed to the service endpoint

e The service endpoint unmarshalls the service message
and invokes the specified service using the method and
parameter information contained within the message.

* JAX-RPC supports two endpoint model
implementation types, as well as servlets, and stateless

session beans
. . Web Container )
Service | Service = — —m = === === === = 1 EJB Container

Requests Endpoint | |[JAX-RPC runtime I """ I

11| soap I || Shateless | o service | !
. ——>
1| | RPCRouter To Service | | EB [ Brding :
I Servlet indi I
| erviel | Binding | I Classes I
: Classes : I I
Il - - - - - - - - - - — - - T T
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@Sun Services
Understanding the JAX-RPC API

e A service interface defines the functionality provided
by a web service

e A JAX-RPC interface must extend java.rmi.Remote

e All of the interface methods must throw a
Java.rmi.RemoteException and use data types
supported by JAX-RPC

e The interface must not declare any constants

import java.rmi.Remote;
import java.rmi.RemoteException;

public interface InterfaceName  extends Remote {
I/ business method
public ReturnType methodName ( paramList )
throws RemoteException;

}

OoNO OIS WDN P
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@ Sun Services

Understanding the JAX-RPC API

A JAX-RPC service implementation class is a Java class that
implements the methods declared on the service interface

public class ClassName implements  InterfaceName  {
/I constructor
public ClassName () {
I/ do nothing
}
Il the actual service
public RetunType methodName ( paramList ) {
method body

}
0 }

P OO ~NOOUOILD, WDN PP
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@ Sun Services

Understanding the JAX-RPC API

* Having created a service interface and implementation
class, a service developer generates the necessary
server-side web service infrastructure files:

e The server tie files

e The service properties file required for deployment
e Serializer and deserializer files

e A WSDL file that describes the service

* You can do these tasks using the tools provided with
the Java Web Services Developer Pack (Java WSDP)
and automate them using one or more Ant build scripts

e Alternatively, you can rely on the functionality in an
IDE to perform this work for you
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@ Sun Services

Understanding the Java Naming and
Directory Interface™ (JNDI) API

e Allows access to multiple naming services
e (Can change naming services without changing code

* The naming service is like a phone book. It looks up
names and gets back objects

Java Application

JNDI API

JNDI SPI

JNDI
Implementation
Possibilities
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@ Sun Services

JNDI API Class

public class CatalogManager {
public CatalogQueryBeanHome findCatalogQueryBean(String jndiname){

try {
InitialContext ctx = new InitialContext();
Object ref = ctx.lookup(jndiname);
CatalogQUeryBeanHome home =
(CatalogQueryBeanHome)javax.rmi.PortableRemoteObject.narrow

("CatalogQueryBean", CatalogQUeryBeanHome.class);
}catch(Exception e) {
0 e.printStackTrace();

}

P OO ~NO OIS WDN PP
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@ Sun Services

Understanding the Java Naming and
Directory Interface™ API

e Thejavax.naming package contains the API classes
e C(reate an InitialContext object:

e Use a java.util.Properties object to specity the
URL and driver classes

e (all the lookup method

e Use the javax.rmi.PortableRemoteObject.narrow
method to narrow the results

e (Cast the results
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@ Sun Services

Understanding Servlets

e Server managed Web components
e Servlets create dynamic Web content
e Replace CGI and similar technologies

e The javax.serviet package contains the API classes
User requests a Web page @ Servlet retrieves user data
from the Web server. from the data source.
Web Tier
HTTP(s) Query
Client Browser Y-\
e O-/L Result E j
Servlet Data
Source

@ Using the data, the servlet
generates a personalized page.
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@ Sun Services

Servlet Class
1  import java.io.”;
2  import java.util.*;
3  import javax.serviet.*;
4 import javax.serviet.http.*;
5  import libraryApp.*;
6
7  public class CatalogServiet extends HttpServiet {
8 private CatalogQueryBeanHome cqgbh;
9 public void init() throws ServiletException {
10 try {
11 InitialContext ctx = new InitialContext();
12 Object ref = ctx.lookup("CatalogQueryBean");
13 CatalogQueryBeanHome cgbh = (CatalogQueryBeanHome)
14 javax.rmi.PortableRemoteObject.narrow
15 ("CatalogQueryBean", CatalogQUeryBeanHome.class);
16 }catch(Exception e) {
17 e.printStackTrace();
18 }
19 }
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==

Sun Services

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Servlet Class

public void destroy() { }
public void doGet (HitpServietRequest request,
HttpServietResponse response)
throws ServietException, IOException {
HttpSession session = request.getSession();
try {
String category = request.getParameter("SearchType");
String searchValue = request.getParameter("SearchValue");
CatalogQueryBean cgb = cgbh.create();
Collection titles = cgb.query(category, searchValue);
cgb.remove();
}catch(CreateException crex) {
System.out.printin
("Error creating CatalogQueryBean " + crex.getMessage());
}

// Handle other exception types
Il set content-type header before accessing the Writer

J2EE™ Patterns
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@ Sun Services

Servlet Class

38 response.setContentType("‘text/html™);

39 response.setBufferSize(8192);

40 PrintWriter out = response.get\Wiriter();

41 Il then write the data of the response

42 out.printin

43 ("<htmi><head><title>Catalog Query Results<ftitle></head>");
44 out.printin("<body>");

45 Ilterator iter = titles.getltems();

46 while (iter.hasNext()) {

47 String title = (Book)iter.next();

48 out.printin(titie);

49 }

50 out.printin("</body>");

51 out.printin("</html>");

52 out.close();

53 }

54 }
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@ Sun Services

Understanding Servlets

e Subclass of HttpServiet

e doGet —Called when a client sends a GET request:

e HittpServietRequest object; use the

getParameter method to get parameters for the
Web page

e HttpServietResponse object:

e Use the setContentType  method to set mime
type

e Use a PrintWriter object to send HTML back to
the client
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@ Sun Services

Understanding JavaServer Pages™
Technology

e Server managed Web components

e Allows for separation of developer roles

* Improves application maintainability

* Helps prevent cut-and-paste reuse

e Automatic recompilation

* Contains HTML with special tags

* Get translated and compiled into Servlet classes
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Sun Services

J2EE™ Patterns

Init event

JSP Page Flow

}[ jsplnit() j

Request

Response 4

Destroy event

}[ jspDestroy j

“JSP” Servlet

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C
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@ Sun Services

HTML Form Processed by a JSP Page

<HTML>

<HEAD>

<TITLE>KDL University Library System</TITLE>
</HEAD>

<BODY>

<FORM action="/Catalog.jsp" method="get">
Search Type:

<INPUT type="text’ name="type"><BR>
Search Text:

<INPUT type="text’ name="value"><BR>
<INPUT type="submit" value="Submit">
</[FORM>

</BODY>

</HTML>

P OO ~NO OIS WDN PP
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@ Sun Services

JSP Page

1 <%@ include file="Header.jsp" %>

2  <jsp:useBean id="Catalog" class="libraryApp.CatalogBean" />
3 <% String searchType = request.getParameter(“type"); %>

4  <jsp:setProperty name="Catalog"

5 property="type" value="<%= searchType %>" />

6 <% String searchValue = request.getParameter("value"); %>
7  <jsp:setProperty name="Catalog" property=

8 "value" value="<%-= searchValue %>" />

9 <%try{%>

10 <P>Account:

11 <jsp:getProperty name="Catalog" property="searchResult" />
12 </P>

13 <% } catch (Exception €) { %>

14 <P>Error retrieving item from library ctalog:

15 <jsp:getProperty name="Catalog" property="value" />

16 </P>

17 <%} %>

18 <%@ include file="Footer.jsp" %>
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@ Sun Services

Understanding JavaServer Pages
Technology

e Comments — Text ignored by JSP page processor

<l-- This is a comment -->

e Directives — Compile-time instructions
<%@ page language = "java" import = “java.util.*" %>

* Declarations — Declare Java technology variables
<%0l intx =5 %>

e Expressions — Produce output

<%-= clock.getYear(); %>
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@ Sun Services

Understanding JavaServer Pages
Technology

e Scriptlets
<% int x = 5; out.printin(x); %>
e JavaBeans components

<jsp:useBean id="name" />

* Custom tags

<% @ taglib uri="/tlds/library.tld" prefix="library" %>
<P>New books in our collection</P>
<library:showNewBooks month="January" >

e Java Standard Tag Library (JSTL) and Expression
Language (EL)
<c:forEach var="book” items="%{bookList.nooks}">

<|i> <c:out value="book.name”/> </li>
</c:forEach>
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@Sun Services

Understanding the Java
Message Service (JMS) AP

e Allows access to multiple messaging
services without rewriting code

e Thejavaxjms package contains the

API classes
* Provides a way to do asynchronous
messaging
—
N— S
C ) JMS Subscriber
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@Sun Services
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J2EE™ Patterns

Understanding the IMS AP

1. Create a sender:

import javax.jms.*;

import javax.naming.*,

public class PurchaseRequestSender {
public static void main(String[] args) {

Context context = null;
QueueConnectionFactory qcFactory = null;
QueueConnection queueConnection = null;
QueueSession queueSession = null;
Queue gueue = null;
QueueSender queueSender = nulll;
TextMessage message = null;
try {
context = new InitialContext();
} catch (NamingException ne) {
System.out.printin("Could not create “ +
“JNDI context: " + ne.toString());
System.exit(1);
}

try {
gcFactory = (QueueConnectionFactory)

context.lookup(“java:comp/env/jms/

PurchasingQueueConnectionFactory™);

gueue = (queue) context.lookup
("java:comp/env/jms/PurchaseQueue");
} catch (NamingException €) {
System.out.printin
("JNDI lookup failed: " +e.toString());
System.exit(1);

Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C

Appendix B, slide 39 of 92



@ Sun Services

Understanding the JMS API

29 }

30 try {

31 gueueConnection =

32 gcFactory.createQueueConnection();

33 gueueSession =

34 gueueConnection.createQueueSession(false,
35 Session. AUTO_ACKNOWLEDGE);

36 gueueSender =

37 gueueSession.createSender(queue);

38 message = queueSession.create TextMessage();
39 message.setText

40 ("// Purchase request data goes here");
41 gueueSender.send(message);

42 } catch (JMSException jmse) {

43 System.out.printin("Exception occurred: " +
44 jmse.toString());

45 }Hinally {

46 if (queueConnection != null) {

47 try {
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@ Sun Services

Understanding the JMS API

48 gueueConnection.close();

49 } catch (JMSException €) {

50 System.out.printin

51 ("JMS error: " +e.getMessage());
52 e.printStackTrace();

53 }

54 }

55 }

56 }

57 }
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@Sun Services
Understanding the IMS AP

This JMS sender code does the following

things:

d.

b.

. Creates a connection using the

= J9

J2EE™ Patterns

Looks up a queue connection
factory.

Looks up a queue.

factory.

. Creates a session using the

connection.

Creates a sender using the session
and passing in the queue.

Creates a message using the
sender.

Sends the message.
Closes the connection.
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@Sun Services
Understanding the JMS API

2. Create a message receiver:

1  import javax.ms.’;

2  import javax.naming.*;

3  public class PurchaseOrderReceiver {

4 public static void main(String[] args) {

5 Context context = null;

6 QueueConnectionFactory gcFactory = null;
7 QueueConnection queueConnection = null;
8 QueueSession queueSession = nulll;

9 Queue gueue = null;

10 QueueReceiver queueReceiver = null;

11 TextMessage message = null;

12 try {

13 context = new InitialContext();

14 } catch (NamingException €) {

15 System.out.printin("Could not create

16 InitialContext: " + e.toString());

17 System.exit(1);
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@Sun Services
Understanding the JMS API

18 }

19 try {

20 gcFactory = (QueueConnectionFactory)
21 context.lookup(“java:comp/env/jms

22 PurchasingQueueConnectionFactory");
23 gueue = (Queue)context.lookup

24 ("java:comp/env/jms/PurchaseQueue");
25 } catch (NamingException e) {

26 System.out.printin

27 ("JNDI lookup failed: " + e.toString());
28 System.exit(1);
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@ Sun Services

Understanding the JMS API

29 }

30 try {

31 gueueConnection =

32 gcFactory.createQueueConnection();

33 gueueSession =

34 gueueConnection.createQueueSession(
35 false,Session. AUTO_ACKNOWLEDGE);
36 gueueReceiver = queueSession

37 .createReceiver(queue);

38 gueueConnection.start();

39 while (true) {

40 Message m = queueReceiver.receive(l),

41 if (m !=null) {

42 if (m instanceof TextMessage) {

43 message = (TextMessage) m;

44 System.out.printin("Reading “ +

45 “message: " + message.getText());
46 }else{

47 break;
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@ Sun Services

Understanding the JMS API

48 }

49 }

50 }

51 } catch (JIMSException e) {

52 System.out.printin("Exception occurred: "

953 + e.toString());

54 }Hinally {

55 gueueConnection.close();

56
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@ Sun Services

Understanding the JMS API

This JMS receiver code does the following things:

1. Looks up a queue connection factory.
2. Looks up a queue.

@

Creates a connection using the factory.

e

Creates a session using the connection.

o

Creates a receiver using the session and passing in
the queue.

=

Starts the connection.

N

Receives the message.
8. Closes the connection.
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@ Sun Services

Understanding Enterprise JavaBeans™
Technology Components

e (Container managed business components
 Components for business logic
e Container provides these services:

* Security

e Transactions

e Concurrency

* Resource management

e Persistence
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@ Sun Services

Overall Enterprise JavaBeans Architecture

Server A

@ > o Container
- P Interface | Home create ®

=. © { Object | find

remove

JNDI
Environmental Properties

JNDI

Server B Services

P Naming Transaction | | Persistence Security
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@ Sun Services

Overall Enterprise JavaBeans Architecture:
Parts of an EJB Component

Home Object:

e [sa factory that creates, locates, and destroys beans
* Provided by the container

 Implements the Homeinterface that extends the
javax.ejp.EJBHome  interface
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@ Sun Services

Overall Enterprise JavaBeans Architecture:
Parts of an EJB Component

EJB Object:

e A proxy that forwards business calls to the bean
* Provided by the container

* Implements the component interface that extends the
javax.ejh.EJBObject interface
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@ Sun Services

Overall Enterprise JavaBeans Architecture:
Parts of an EJB Component

Deployment Descriptor:

e [san XML document

e (Contains structural information about the EJB
component

* [sused for deployment by the container
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@ Sun Services

Overall Enterprise JavaBeans Architecture:
Remote and Local Interfaces

* Developer can choose the Home and Component
interfaces to be remote or local

e Remote interfaces allow access to EJB components
across the network

e Local interfaces are more efficient for J2EE platform
components on the same physical host
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|%%C

Sun Services

Three Types of EJB Components

Session Bean

Entity Bean

Message-Driven
Bean

Primary Modeling Modeling entities, | Modeling

Purpose synchronous especially tables in | asynchronous
business logic an RDBMS or objects | business logic

in an ODBMS

Interface SessionBean “ntityBean MessageDrivenBean

Client State | Can be Models persistent Stateless. Not
conversational state accessible by the
(stateful or stateless) client except through

the JMS API

J2EE™ Patterns
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@ Sun Services

Session Beans

Stateful Session Bean

Stateless Session Bean

Conversational State

Stateful

Stateless

Instance owned by
client?

Generally yes

Generally no

create method
parameters

Can take parameters for
initialization

Cannot accept parameters
for initialization

Use

Modeling conversational
business logic, such as
needed for a shopping cart

Modeling one-shot
business logic, such as
querying a catalog or
validating a credit card
number. Sometimes more
efficient than a stateful
session bean

J2EE™ Patterns
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@ Sun Services

Session Bean Home Interface

import javax.ebj.*;
import java.rmi.*;

public interface ShoppingCartHome extends javax.ejb.EJBHome {
public ShoppingCart create() throws
CreateException, RemoteException;
public ShoppingCart create(String custiD) throws
CreateException, RemoteException;

OCoO~NOUITDS WDN P
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@ Sun Services

Session Bean Component Interface

import java.rmi.*;
import javax.ejb.*;
public interface ShoppingCart extends javax.ejb.EJBObject {
public Collection getltemsinCart() throws RemoteException;
public boolean addToCart(String itemiD, int gty)
throws RemoteException;
public boolean removeFromCart(String itemID, int qty)
throws RemoteException;
public checkOut(String custiD)
0 throws RemoteException, CustomerException;
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@ Sun Services

Session Bean Class

1  import javax.ejb.*;

2  import java.util.*;

3

4 public class ShoppingCartBean implements javax.ejb.SessionBean {
5 private SessionContext context;

6 private String customerlID;

7 private LinkedList items;

8 /l Initialize the bean instance with no parameters

9 public void ejbCreate() {}

10 Il Initialize the bean instance with one parameter

11 public void ejbCreate(String custiD) {

12 customerID = custID;

13 }

14 /I Save object which provides environmental access
15 public void setSessionContext(SessionContext sc) {
16 context = sc;

17 }
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==

Sun Services

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Session Bean Class

/I Destroy bean instance
public void ejbRemove() { }
Il The next two methods are container callbacks
Il for resource management
public void ejbPassivate() { }
public void ejbActivate() { }
/I Remote interface methods
public Collection getltemsInCart() {
return items;
}

public boolean addToCart(String itemID, int qty) {
/I Add item logic

}

public boolean removeFromCart(String itemID, int qty) {
/I Remove item logic
}

public checkOut(String custiD) {
/I Perform order check out operations

1

J2EE™ Patterns
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@ Sun Services

Session Bean Class

Must contain;:

e A codeless, no argument constructor

* Home related methods; ejoCreate method for every
create method in the Homeinterface

* Business methods; every business method in the
component interface must be in the bean class

e javax.ejb.SessionBean interface methods
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@ Sun Services

Session Bean Class

Session Bean Methods:

e ¢bCreate - Initialization code

e ejpRemove — Clean up code before the container
destroys the instance

e gjpPassivate  — Clean up code before the container
writes a stateful session bean to secondary storage

* ejbActivate - Regain resources after the container
rebuilds a stateful session bean from secondary storage
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@ Sun Services

Entity Beans

* Represent a persistent business entity

e Persisted in a data store

* Must have container-managed transactions (CMT)
e Arepooled

e (Can be bean-managed persistence (BMP) or container-
managed persistence (CMP):

e BMP — Developer writes data access code
e CMP - Container writes data access code
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@ Sun Services

BMP Entity Bean Home Interface

import javax.ejb.*;

import java.rmi.*;

import java.util.*;

public interface BookHome extends javax.ejb.EJBHome {

public Book create(String anAuthor, String aTitle,
String aCallNo, String aSubject)
throws CreateException, RemoteException;
public String findByPrimaryKey(String theCallNo)

throws FinderException, RemoteException;
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@ Sun Services

BMP Entity Bean Component Interface

import javax.ejb.*;
import java.rmi.*;
import java.util.*;
public interface Book extends EJBObject {
public boolean checkOut(String cardID) throws RemoteException;
public String getAuthor() throws RemoteException;
public String getTitle() throws RemoteException;
public String getStatus() throws RemoteException;
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@ Sun Services

BMP Entity Bean Class

1  import javax.ejb.*;

2  import java.util.*;

3  public class BookBean

4 implements javax.ejb.EntityBean {
5 private String author;

6 private String title;

7 private String callNo;

8 private String subject;

9 private String status;

10 private EntityContext context;

11

12 public String ejbCreate(String anAuthor,
13 String aTitle, String aCallNo,
14 String aSubject) {

15 author = anAuthor;

16 title = aTitle;

17 callNo = aCallNo;

18 subject = aSubject;

19 /I Do an insert into the database
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@ Sun Services

BMP Entity Bean Class

20 /I Return the primary key

21 return aCallNo;

22 }

23 public String ejbPostCreate(String anAuthor,

24 String aTitle, String aCallNo,

25 String aSubject) {

26 /I There must be an ejbPostCreate() method for
27 Il every ejbCreate() method which uses the

28 /I same parameters, even if it does nothing.

29 }
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@ Sun Services

BMP Entity Bean Class

30

31 public void setEntityContext(EntityContext ctx)
32 {

33 context = ctx;

34 }

35 public void unsetEntityContext() { }
36 public void ejbRemove() {

37 /I Delete the row from the database
38 }

39 public void ejbActivate() {

40 callNo = (String) context.getPrimaryKey();
41 }

42 public void ejbPassivate() {

43 author = null;

44 title = nulll;

45 callNo = null;

46 subject = null;

a7 status = null;

48 }
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@ Sun Services

BMP Entity Bean Class

49 public void ejbLoad() {

50 callNo = (String) context.getPrimaryKey();

51 // Do a database select and initialize the data

52 / members of the bean with the data

53 }

54

55 public void ejbStore() {

56 // Do a database update based on the content

57 /I of the data members

58 }
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@ Sun Services

BMP Entity Bean Class

59 public String findByPrimaryKey

60 (String theCallNo) throws FinderException {
61 boolean found = true;

62 Il Do query using theCallNo.

63 Il if unsuccessful, set found to false.

64 if(found == false)

65 throw new FinderException

66 (theCallNo + "not found in database™);
67 else

68 return theCallNo;

69 }

70 public boolean checkOut(String cardID) {

71 boolean result = false;

72 Il Process check out request

73 return result;

74 }

75 public String getAuthor() {

76 return author;

77 }
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@ Sun Services

BMP Entity Bean Class

78 public String getTitle() {

79 return title;

80 }

81 public String getStatus() {
82 return status;

83 }

84 }
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@ Sun Services

Entity Beans

A BMP bean must contain:

* A codeless no argument constructor.
* The persistent fields.

e Home related methods — ejbCreate  and
ejpPostCreate = method for every create method in
the Home interface. ejbFINdXXX for every findXXX in

the Home interface.

* Business methods — Every business method in the
component interface must be in the bean class.

e One or more javax.ejn.EntityBean interface
methods.
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@ Sun Services

Entity Beans

Entity Bean Methods:

e ¢jbCreate - Insertsarow
e ¢jpRemove - Deletes a row

* ejbPassivate — Clean up code before container
writes a stateful session bean to secondary storage

* ejbActivate — Regain resources after container
rebuilds a stateful session bean from secondary storage
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@ Sun Services

Entity Beans
Entity Bean Methods:
e setEntityContext — Constructor code
* unsetEntityContext —Cleanup code before container

destroys instance
e gjbLoad - Puts data from database into bean
e ¢jbStore - Puts data from bean into database
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@ Sun Services

CMP Entity Bean Home Interface

import javax.ejb.*;
import java.rmi.*;

public interface PatronHome extends EJBHome {
public Patron create(String name, String addr, String cardID)
throws RemoteException, CreateException;
public String findByPrimaryKey(String cardID)
throws RemoteException, FinderException;
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@ Sun Services

CMP Entity Bean Component Interface

import javax.ejb.*;
import java.util.*;
import java.rmi.*;

public interface Patron extends EJBObject {
public String getName() throws RemoteException;
public Collection getHoldings() throws RemoteException;
public float getFines() throws RemoteException;

}
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@Sun Services
CMP Entity Bean Class

1  import javax.ejb.*;

2  import java.util.*;

3  import java.rmi.*;

4

5  public abstract class PatronBean implements
EntityBean {

6 private EntityContext context;

7 public String ejbCreate(String name,

8 String addr, String cardID) {

9 setName(name);

10 setAddress(addr);

11 setLibCardNo(cardID);

12 return getLibCardNo();

13 }

14 public void ejbPostCreate(String name,

15 String addr, String cardID) {

16 }

17 public void setEntityContext(EntityContext ctx)
{

18 context = ctx;

19 }
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Sun Services

20
21
22
23
24
25
26
27
28
29
30
31
32

CMP Entity Bean Class

public void unsetEntityContext() { }

public void ejbRemove() { }

public void ejbActivate() {}

public void ejbPassivate() {}

public void ejbLoad() {}

public void ejbStore() {}

public abstract String getName();

public abstract void setName(String name);
public abstract String getLibCardNo();

public abstract void setLibCardNo(String Icn);
public abstract String getAddress();

public abstract void setAddress(String addr);

J2EE™ Patterns
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Entity Beans

A CMP bean must contain:

* A codeless no argument constructor
e Abstract getters and setters in place of persistent fields

e Home related methods — ejbCreate  and
ejpPostCreate = method for every create method in
the Homeinterface.

* Business methods — Every business method in the
component interface must be in the bean class

e javax.ejb.EntityBean interface methods
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@ Sun Services

Message-Driven Beans

* Are asynchronously invoked through the JMS API
 Have no home or component interface
e Are similar to stateless session beans:

 Hold no conversational state

e Pooled

e Handle requests from multiple clients

) |

JMS

JMS Client Message

Topic
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Message-Driven Bean Class

1  import java.io.Serializable;

2  import java.rmi.*;

3  import javax.ejb.*;

4 import javax.naming.*;

5  import javax.jms.*;

6  public class PurchaseOrderMakerBean

7 implements MessageDrivenBean, MessageListener {
8 private MessageDrivenContext mdContext;

9 public void setMessageDrivenContext(

10 MessageDrivenContext mdc) {

11 mdContext = mdc;

12 }

13 public void ejbCreate() { }

14 public void onMessage(Message inMessage) {

15 try {

16 if (inMessage instanceof TextMessage) {

17 TextMessage msg =(TextMessage) inMessage;
18 /I Extract data from msg and create order

19 }else{

J2EE™ Patterns Appendix B, slide 80 of 92
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

Message-Driven Bean Class

20 System.out.printin("\Wrong message type “
21 + inMessage.getClass().getName());
22 }

23 } catch (Exception e) {

24 e.printStackTrace();

25 mdContext.setRollbackOnly();

26 }

27 }

28 public void ejpRemove() {}

29 }
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Message-Driven Beans

Must contain;:

* A codeless no argument constructor

e javax.ejb.MessageDrivenBean interface methods:
e ¢bCreate - Initialization code
o setMessageDrivenContext — Optionally save a
reference to the context
e A Javax.ms.MessageListener interface method:

onMessage — Code for how to process a message

There are no interfaces, and the client is a standard JMS client
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Understanding JDBC™ Technology

e Allows access to multiple databases without rewriting
code

Steps for database access:

Look up the DataSource object using JNDI.
Get a connection.

Create a statement.

Execute a query.

Process the results.

AN i e

Close the connection.

J2EE™ Patterns Appendix B, slide 83 of 92
Copyright 2003 Sun Microsystems, Inc. All Rights Reserved. Sun Services, Revision C



@ Sun Services

JDBC Technology Class Interactions on the
J2EE Platform

JNDI
lookup{’java:/j2eeljcbs/ds1")

lookup(“java:/j2eeljcbs/ds1")

v

v

DataSource DataSource
I I
Connection Connection Connection
I I I
Statement Statement Statement Statement
ResultSet ResultSet ResultSet
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JDBC Technology Using the DataSource
Class

import java.sql.*;
import javax.sql.*;
import java.util.*;
import javax.naming.*;

public class CatalogSearcher {
DataSource ds;
Connection conn;
PreparedStatement stmt;
0 ResultSet rs;
11 InitialContext context;
12 public static void main(String[] args) {

P OO ~NO OIS WDNPE

13 CatalogSearcher cs = new CatalogSearcher();
14 cs.search("Lewis, C. S.");

15 }

16 public CatalogSearcher() {

17 try {

18 context = new InitialContext();
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JDBC Technology Using the DataSource

Class
19 ds = (DataSource)context.lookup
20 ("Java:comp/env/jdbc/catalog");
21 } catch(NamingException ne) {
22 System.out.printin
23 ("JNDI failure: " + ne.getMessage());
24 System.exit(1);
25 }
26 }
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JDBC Technology Using the DataSource

Class
27 public Collection search(String authorName) {
28 ArrayList al = new ArrayList();
29 try {
30 conn = ds.getConnection();
31 stmt = conn.prepareStatement(
32 "select * from Catalog where author = ?");
33 stmt.setString(1, authorName);
34 ResultSet rs = stmt.executeQuery();
35 intx=0;
36 while(rs.next() == true) {
37 String title = rs.getString("Title");
38 String pub = rs.getString("Publisher");
39 String date = rs.getString("Date");
40 String callNo = rs.getString("CallNo™);
41 Material m = new Material
42 (title, pub, date, callNo);
43 al.add(x, m); // Add item from
44 }
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JDBC Technology Using the DataSource

Class
45 stmt.close();
46 conn.close();
47 } catch(SQLEXxception sgle) {
48 System.out.printin
49 ("SQL Error: " + sgle.getMessage());
50 sqle.printStackTrace();
51 }
52 return al;
53 }
54 }
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@ Sun Services

Understanding J2EE Connector
Architecture

e J2EE applications might need to access a wide variety
of enterprise information systems (EIS)

e EIS integration components might need the ability to
integrate with the services of the J2EE server

* Thevendor supplies aresource archive (RAR) package,
which conforms to the J2EE Connector Architecture
(J2EE CA) specification.

e Benetfits:
* Fewer restrictions on the code
e Full integration with the J2EE server
¢ Can support CCI
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@ Sun Services

Understanding J2EE Connector
Architecture

Resource adapters can integrate with these key services of the
application server:

* Transaction management
e Resource pooling
* Security

J2EE Technology o
Server Enterprise Application
Bean Contract
Managers: Svstern Contract
Transaction | g>YSteM LONracl | pagoyree
Connection Adapter ¢ p EIS
Security

Web Application
Component Contract
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@ Sun Services

Understanding J2EE Connector
Architecture

e (CC(Clis a set of interfaces that resemble the JDBC API
interfaces. The J2EE components use this API to
communicate with the EIS.

* CCI support is not compulsory:

e Resource adapter vendors are encouraged to
implement CCI.

* Vendors can provide an alternative application
contract.

e Some resource adapters do not require CCI.

The use of CCI does not completely eliminate some API calls
that are specific to the legacy system.
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@ Sun Services

Summary

e J2EE platform is a framework for building enterprise

applications using Java technology

* The major technologies supported by J2EE include:

J2EE™ Patterns
Copyright 2003 Sun Micros

Java RMI

Java IDL

JNDI API

Java Servlet API
JavaServer Pages
JMS API

EJB technology
JDBC technology
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