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Who am I?

Independent consultant, writer, trainer, mentorIndependent consultant, writer, trainer, mentor
CoveringCovering
–– .NET, J2EE, platforms, enterprise development.NET, J2EE, platforms, enterprise development
–– Design and architectureDesign and architecture
–– ComponentsComponents
–– Web technologies, XML, B2BWeb technologies, XML, B2B

Why am I stood here?Why am I stood here?
–– Architecture workArchitecture work
–– Training and mentoring is part of what I doTraining and mentoring is part of what I do
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Some important questions

Who am I?Who am I?
Who are you?Who are you?
–– Developers, designers and technical architects who are Developers, designers and technical architects who are 

interested in using J2EE patternsinterested in using J2EE patterns
–– Basic understanding of J2EE and a grounding in Basic understanding of J2EE and a grounding in 

application developmentapplication development

Why are you here?Why are you here?
–– Explore the context in which we are workingExplore the context in which we are working
–– Examine some of the main J2EE patternsExamine some of the main J2EE patterns
–– Using J2EE patterns as part of application designUsing J2EE patterns as part of application design
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Expectations

What this session What this session is notis not
XX InIn--depth depth masterclassmasterclass for EJB, JSP, servlets, etc.for EJB, JSP, servlets, etc.
XX Tricks and tips for particular J2EE containersTricks and tips for particular J2EE containers
XX Exhaustive analysis of each patternExhaustive analysis of each pattern
What this What this isis
√√ Reduction in kludges by getting design rightReduction in kludges by getting design right
√√ When, where and why to apply the patternsWhen, where and why to apply the patterns
√√ Application of patterns that work “with the flow”Application of patterns that work “with the flow”
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Process

TimingTiming
–– Part 1Part 1 09.00 09.00 –– 10.3010.30
–– Part 2Part 2 10.40 10.40 –– 12.0012.00
–– Please come back promptly!Please come back promptly!
QuestionsQuestions
–– Please ask as we goPlease ask as we go
–– A little time at the endA little time at the end
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Agenda

J2EE Patterns in ContextJ2EE Patterns in Context
Distribution and Web patternsDistribution and Web patterns
Business and persistence patternsBusiness and persistence patterns
Pattern directions in J2EEPattern directions in J2EE
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Agenda

J2EE Patterns in ContextJ2EE Patterns in Context
Distribution and Web patternsDistribution and Web patterns
Business and persistence patternsBusiness and persistence patterns
Pattern directions in J2EEPattern directions in J2EE
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J2EE technologies
Alphabet soupDistribution technologies

RMI, CORBA/IIOP, HTTP, JNDI

Enterprise beans
Stateless session, stateful session,

entities, MDB, BMP, CMP

Web technologies
servlets, servlet filters,

JSP, tag libraries

EAI connectivity
JMS, Connectors

Data and transactions
JDBC, RowSets,

JDBC extensions and pooling,
JTA + COS transactions

XML and web services
JAXP, JAX-RPC,

SAAJ, JAXM, JAXR
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What are we trying to do?

J2EE provides various choices and optionsJ2EE provides various choices and options
–– Lots of nice, CVLots of nice, CV--friendly technologyfriendly technology
–– Product vendors deliver blueprints and Product vendors deliver blueprints and 

prescriptive architecture guidanceprescriptive architecture guidance
–– Which bits do you really need to use?Which bits do you really need to use?
Let’s stop and thinkLet’s stop and think
–– What is the point of the application?What is the point of the application?
–– What does it consist of?What does it consist of?
–– How do we structure it?How do we structure it?
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Terminology: logic and data
ExampleTerm

Domain objectDomain object CustomerCustomer

Domain logicDomain logic Must haveMust have
an addressan address

Business logicBusiness logic Create aCreate a
customercustomer

Application logicApplication logic Place anPlace an
orderorder
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Terminology: transactions

Client StoreSystem Database

Create customer

Return customer

Create basket

Add item
Return basket

System
transaction
boundary

Provide details

Application
transaction
boundary Select item
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J2EE Application Architecture
Model based on Model based on 
“EJB Design “EJB Design 
Patterns” [Patterns” [EJBDEJBD]ResponsibilitiesLayer Name ]

Reduce dependencies to create coherent layersReduce dependencies to create coherent layers
Components within layers: Components within layers: EJBsEJBs, Servlets/, Servlets/JSPsJSPs, , POJOsPOJOs

UI rendering, B2B data delivery Presentation UI rendering, B2B data delivery 

Application logic and transactionsApplication logic and transactionsApplication
Business logic and system transactionsBusiness logic and system transactionsServices
Domain objects and domain logicDomain objects and domain logicDomain
Store and retrieve domain dataStore and retrieve domain dataPersistence



©© BlueSkylineBlueSkyline Ltd. 2003Ltd. 2003IntroductionIntroduction 1313

Layers and Tiers
Client Tier Middle Tier(s) Data Tier

Presentation 
Layer

A
pplication 

Layer

Persistence Layer

Thin Client

Services Layer

D
om

ain Layer

Thick ClientClient 

Database
Cluster

Presentation 
Layer

A
pplication 

Layer

Web 
Container

Application 

Container ‘Legacy’
SystemEJB Container

Thick Client
Network

boundary
Network

boundary
Network
boundary?
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Tiers and Distribution
There are definite network boundaries in the architectureThere are definite network boundaries in the architecture
–– Client to application serverClient to application server
–– Application server to databaseApplication server to database

Maybe another one between containersMaybe another one between containers
–– For sharing functionality or due to security concernsFor sharing functionality or due to security concerns

Component communicationComponent communication
–– Same VM, you can call directSame VM, you can call direct
–– Different VM, you need remote call semanticsDifferent VM, you need remote call semantics
–– Therefore crossTherefore cross--VM calls always have remote semanticsVM calls always have remote semantics

RMI creates a pseudoRMI creates a pseudo--tiertier
due to remote interface semanticsdue to remote interface semantics
Application designers and architectsApplication designers and architects
must deal with distribution issuesmust deal with distribution issues
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Pattern forms and discovery

Patterns are identified, not invented!Patterns are identified, not invented!
Pattern formsPattern forms
–– Must have: problem, context, solutionMust have: problem, context, solution
–– Usually has: forces, example, resulting contextUsually has: forces, example, resulting context
–– Can have others: related patternsCan have others: related patterns
No overall body that judges patternsNo overall body that judges patterns
Patterns vs. idioms vs. frameworksPatterns vs. idioms vs. frameworks
Implementation and pattern instantiationImplementation and pattern instantiation
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Pattern sources

BooksBooks
–– General: Alexander, General: Alexander, PLoPPLoP seriesseries
–– Software design: GOF, POSA, POSA2, PEAASoftware design: GOF, POSA, POSA2, PEAA
–– PlatformPlatform--specific: Core J2EE Patterns, EJB Design specific: Core J2EE Patterns, EJB Design 

PatternsPatterns

Web SitesWeb Sites
–– General: Hillside, Portland pattern repositoryGeneral: Hillside, Portland pattern repository
–– Software design: IBM eSoftware design: IBM e--commerce patternscommerce patterns
–– PlatformPlatform--specific: specific: theserverside.comtheserverside.com, blueprints patterns, blueprints patterns
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What are the benefits of patterns?

A shared language between designersA shared language between designers
–– You say Singleton, I say Singleton,You say Singleton, I say Singleton,

let’s not call the whole thing off…let’s not call the whole thing off…
Reusable design conceptsReusable design concepts
Solutions you didn’t think ofSolutions you didn’t think of
Distilled experienceDistilled experience
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J2EE Patterns
Somewhere between patterns and platformSomewhere between patterns and platform--specific idiomsspecific idioms

Still guidelines and templates, not codeStill guidelines and templates, not code
Not a coherent pattern language due to differing sourcesNot a coherent pattern language due to differing sources
–– Sun Java Centre, Blueprints, Sun Java Centre, Blueprints, theserversidetheserverside, and books, and books
–– Worth reading similar patternsWorth reading similar patterns

Patterns change over time as J2EE platform changesPatterns change over time as J2EE platform changes
–– At least 3 early patterns are now directly implemented in J2EE

Software design patterns for enterprise systems with Software design patterns for enterprise systems with 
guidance on how to implement them in J2EEguidance on how to implement them in J2EE

At least 3 early patterns are now directly implemented in J2EE
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Collecting taxes can be tricky…

Taxpayers

Chief coconut
collector

Local coconut
collector

The King

North Island

South Island
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The related patterns

Local coconut collectorLocal coconut collector
–– J2EE Pattern: J2EE Pattern: Session FaçadeSession Façade
–– Hides pesky local detailsHides pesky local details
Chief coconut collectorChief coconut collector
–– J2EE Pattern: J2EE Pattern: Business DelegateBusiness Delegate
–– Removes concerns about going offRemoves concerns about going off--islandisland
The chequeThe cheque
–– J2EE Pattern: J2EE Pattern: Data Transfer ObjectData Transfer Object
–– Easier than passing a bunch of coconuts!Easier than passing a bunch of coconuts!
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What’s not a J2EE pattern?

J2EE patterns are design guides for J2EE J2EE patterns are design guides for J2EE 
applications designersapplications designers
The following things do not count as J2EE The following things do not count as J2EE 
patterns:patterns:
–– Most pattern implementations in the J2EE APIsMost pattern implementations in the J2EE APIs
–– Anything dependent on a particular Anything dependent on a particular 

implementationimplementation
–– FrameworksFrameworks



©© BlueSkylineBlueSkyline Ltd. 2003Ltd. 2003IntroductionIntroduction 2222

Agenda

J2EE Patterns in ContextJ2EE Patterns in Context
Distribution and Web patternsDistribution and Web patterns
Business and persistence patternsBusiness and persistence patterns
Pattern directions in J2EEPattern directions in J2EE
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Distributed systems are different
““There are fundamental differences between the interactions of There are fundamental differences between the interactions of 
distributed objects and the interactions of nondistributed objects and the interactions of non--distributed objects. distributed objects. 
Further, work in distributed objectFurther, work in distributed object--oriented systems that is based oriented systems that is based 
on a model that ignores or denies these differences is doomed toon a model that ignores or denies these differences is doomed to
failure, and could easily lead to an industryfailure, and could easily lead to an industry--wide rejection of the wide rejection of the 
notion of distributed objectnotion of distributed object--based systems.”based systems.”

A Note on Distributed Computing

The myth of transparent remotingThe myth of transparent remoting
–– Implicit concurrencyImplicit concurrency
–– Partial failurePartial failure
–– Distributed failure modesDistributed failure modes

Ignoring distribution is ignoring application context

A Note on Distributed Computing

Fowler’s First Law
of Distributed

Computing

Ignoring distribution is ignoring application context
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Distributed design

PrinciplesPrinciples
–– Minimize number of callsMinimize number of calls
–– Reduce amount of data passedReduce amount of data passed
StrategiesStrategies
–– Do it at the client: caching and sharingDo it at the client: caching and sharing
–– Do it at the server: batchingDo it at the server: batching
Try to avoid warping the domain modelTry to avoid warping the domain model
–– Proxies and facadesProxies and facades
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Data Transfer Object
SolutionSolution
–– Create a coarseCreate a coarse--grained representationgrained representation

of data to be exchanged (DTO)of data to be exchanged (DTO)
–– Pass DTO in single method call and access properties locallyPass DTO in single method call and access properties locally
–– Reduces number of method callsReduces number of method calls

VariantsVariants
–– Exact replica of domain data (Exact replica of domain data (Domain DTODomain DTO))
–– Tailored for the job (Tailored for the job (Custom DTOCustom DTO))
–– Generic map (Generic map (Data Transfer Data Transfer HashMapHashMap))
–– XML document XML document 

Benefited Benefited NFCsNFCs
–– Performance, efficiency, maintainabilityPerformance, efficiency, maintainability

CORE2
PEAA
EJBD
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Setting a bad Web UI example

Security
Subsystem

Database

EJBs

HTML

HTML

public class MyServlet
…
{
…
… 
…
…
… 
…
…
…
…

}

…
…
…

…
…

…
…
…
…
…
…

head

nav
HTML

Next
Pages

Navigation
Content

Header

Why is this bad?Why is this bad?
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Non-Functional Characteristics
NonNon--functional requirements on the systemfunctional requirements on the system
–– Scalability, availability, performance, security, Scalability, availability, performance, security, 

manageability, flexibility, internationalization, efficiency, manageability, flexibility, internationalization, efficiency, 
maintainability/simplicity, portabilitymaintainability/simplicity, portability

–– The system must display the appropriate nonThe system must display the appropriate non--functional functional 
characteristics (or systemic qualities)characteristics (or systemic qualities)

–– A major concern for application architectsA major concern for application architects
Which qualities should be optimized for Web UI?Which qualities should be optimized for Web UI?
–– MaintainabilityMaintainability

Lots of chance for repeated codeLots of chance for repeated code
UI is particularly hard to testUI is particularly hard to test

–– EfficiencyEfficiency
–– Flexibility/Flexibility/evolvabilityevolvability (UI changes more rapidly)(UI changes more rapidly)
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Front Controller CORE
PEAA

ProblemProblem
–– Control logic meshed with display codeControl logic meshed with display code

SolutionSolution
–– Factor out decision making inFactor out decision making in

Front Controller Front Controller componentcomponent
–– Controller accepts and routes callsController accepts and routes calls
–– One controller for many views

Views

One controller for many views

Route
request

Front
Controller

Request

servletWeb client
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Front Controller sequence
Client ViewDispatcher

Submit
Request

Forward
Request

FrontController

Propagate Request

Common to delegate to command and dispatcherCommon to delegate to command and dispatcher
–– More flexible and simplifies controller implementationMore flexible and simplifies controller implementation
–– Type of command based on request informationType of command based on request information

Can use controller as hook for other functionalityCan use controller as hook for other functionality
Controller and view strategies include servlet and JSPController and view strategies include servlet and JSP

CommandFactory

ACommand
new

Create command
from Request

Process Request
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View Helper

Formalization of use of helper in a viewFormalization of use of helper in a view
–– Choice of JSP tag, Choice of JSP tag, JavaBeanJavaBean or POJOor POJO
–– Provides data and/or functionality for viewProvides data and/or functionality for view

CORE

Client View Helper Datasource
Request

Get data
Get data

Service to Worker and Dispatcher View variantsService to Worker and Dispatcher View variants
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Intercepting Filter

Pluggable/configurable chain of filtersPluggable/configurable chain of filters
–– A form of A form of Pipes and FiltersPipes and Filters

Triggered through a controllerTriggered through a controller
Useful for preUseful for pre--processing of requestprocessing of request
–– Security, internationalization, etc.Security, internationalization, etc.

CORE

Apply

Forward request

Process

Client Controller Filter1FilterChain Filter2 View

Request
Forward request ProcessApply
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Building the output

Header
view

Navigation
views

Main body
view
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Composite View
ProblemProblem
–– Common look, feel and navigation calls for repeated Common look, feel and navigation calls for repeated 

functionalityfunctionality
–– Avoid that duplicate code smell againAvoid that duplicate code smell again

SolutionSolution
–– Compose view from multiple subCompose view from multiple sub--viewsviews
–– Common way of building web content using any Common way of building web content using any 

technologytechnology
–– Basic strategy uses <Basic strategy uses <jsp:includejsp:include>>
–– More powerful inclusion strategies with JavaBeans or More powerful inclusion strategies with JavaBeans or 

tags allow conditional behaviourtags allow conditional behaviour
–– Translation time vs. runtime inclusionTranslation time vs. runtime inclusion

CORE
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Application Controller

ProblemProblem
–– Navigation control gets complexNavigation control gets complex
SolutionSolution
–– Create components to control navigationCreate components to control navigation
–– These form the application layerThese form the application layer
–– Input controller references Input controller references Application Application 

Controller Controller for application logic and navigationfor application logic and navigation
–– Initialize from database or file (XML)Initialize from database or file (XML)
–– Keep Keep Application Controller Application Controller separate from UIseparate from UI

PEAA
CORE2
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Application Controller sequence
Client Input

controller
Domain

command
Application
controller

View

Request
Get command

Run command

Get view

Forward
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Bad example refactored

Security
Subsystem

Database

EJBs

View

Header

NavBar

Security
Filter

Front 
Controller

Application
Controller

View
Helper

View
Helper

A first stab!A first stab!
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Agenda

J2EE Patterns in ContextJ2EE Patterns in Context
Distribution and Web patternsDistribution and Web patterns
Business and persistence patternsBusiness and persistence patterns
Pattern directions in J2EEPattern directions in J2EE
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Setting another bad example

public class Client…
{
…
… 
…
…
… 
…
…
…
…

}

Transaction
coordinator

Database

Entity
beans

Session
Bean

…
…

…
…

…
…
…
…
…
…

OoopsOoops!!
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Domain logic vs. business logic

Need to split up business logicNeed to split up business logic
–– How complex is it?How complex is it?
–– How is your data represented?How is your data represented?
Different approachesDifferent approaches
–– Transaction ScriptTransaction Script
–– Domain ModelDomain Model
–– Service LayerService Layer
–– Table ModuleTable Module
Table Module Table Module not common in J2EEnot common in J2EE
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Domain Model PEAA

ProblemProblem
–– Complicated business logicComplicated business logic

SolutionSolution
–– Split out rules from other business logicSplit out rules from other business logic
–– Encapsulate data with rulesEncapsulate data with rules
–– Rules become domain logic, e.g. data validationRules become domain logic, e.g. data validation
–– Simple domain model maps 1:1 with databaseSimple domain model maps 1:1 with database

which maps to J2EE entity beanswhich maps to J2EE entity beans
–– Richer domain model harder to mapRicher domain model harder to map
–– Decouple from surrounding layersDecouple from surrounding layers CORE2

Business
Object?
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Layers and tiers revisited

Don’t mix infrastructure with business logicDon’t mix infrastructure with business logic
–– Can you take away the infrastructure and run domain Can you take away the infrastructure and run domain 

logic layers in a single (servlet) container?logic layers in a single (servlet) container?
–– Layers are logic, tiers are infrastructureLayers are logic, tiers are infrastructure

EJB RMI interface provides pseudoEJB RMI interface provides pseudo--tiertier
–– Separate the logic from the EJB with Separate the logic from the EJB with POJOsPOJOs

Still need architectural prototypeStill need architectural prototype
Types and tiersTypes and tiers
–– Use the same model types on the client side?Use the same model types on the client side?
–– Depends on where your “application” starts and finishesDepends on where your “application” starts and finishes
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Why use EJBs?
Why, precisely, do you need to use Why, precisely, do you need to use EJBsEJBs??
–– Thick client and sharing business logicThick client and sharing business logic
–– Reuse of EJBReuse of EJB--based based Service LayerService Layer
–– Declarative transactions and security for easier codingDeclarative transactions and security for easier coding
–– “They deliver a high level of scalability”“They deliver a high level of scalability”
–– Your tools push you that wayYour tools push you that way
–– Everyone else is using themEveryone else is using them

EJBsEJBs are a powerful frameworkare a powerful framework
–– Need to understand the consequencesNeed to understand the consequences
–– Need to ask some questions, such asNeed to ask some questions, such as

Do your Do your EJBsEJBs need remote interfaces?need remote interfaces?
–– Do you only need local interfaces?Do you only need local interfaces?
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Decoupling the layers
Logical decouplingLogical decoupling
–– Vary layers independently using facadesVary layers independently using facades
–– FaçadeFaçade amalgamates underlying functionalityamalgamates underlying functionality

Distribution decouplingDistribution decoupling
–– Tiers or pseudoTiers or pseudo--tierstiers
–– Hiding distribution, e.g. Hiding distribution, e.g. Service LocatorService Locator
–– Asynchronous interactionAsynchronous interaction
–– EJB facadesEJB facades
–– ClientClient--side delegatesside delegates
–– CommandCommand--based servicesbased services

Interface of Interface of FaçadeFaçade differs from business objectsdiffers from business objects
–– Operation signatures, Data types, ErrorsOperation signatures, Data types, Errors
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Remote Façade
SolutionSolution
–– Create a serverCreate a server--side side FaçadeFaçade offering a more offering a more 

distributiondistribution--friendly interface for business logicfriendly interface for business logic
–– Contains no domain or application logicContains no domain or application logic
–– Domain and application classes remain unchangedDomain and application classes remain unchanged

Remote Façade Remote Façade willwill
–– Convert between Convert between DTOsDTOs and domain dataand domain data
–– Handle exceptions crossing the distribution boundaryHandle exceptions crossing the distribution boundary
–– Perform other duties such as security checkingPerform other duties such as security checking

Benefited Benefited NFCsNFCs
–– Maintainability, flexibilityMaintainability, flexibility

PEAA
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Session Façade

ProblemProblem
–– PseudoPseudo--tier boundary with entity tier boundary with entity Domain ModelDomain Model
–– Where does business logic go?Where does business logic go?

SolutionSolution
–– Use session bean as a Use session bean as a Remote FacadeRemote Facade
–– Can combine logical POJO with Can combine logical POJO with Session FaçadeSession Façade
–– Associate with POJO using inheritance or delegationAssociate with POJO using inheritance or delegation
–– Session bean is (part of) your component interfaceSession bean is (part of) your component interface
–– Layer Layer SupertypeSupertype for for Session FacadesSession Facades

CORE
EJBD
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Session Façade classes

DomainObject
<<Session EJB>>
SessionFacade1..*

<<Entity EJB>>
DomainObject

<<Session EJB>>
DomainObject

Commonly use 
POJO to 

implement 
business logic

Client 1 1 1..*

<<POJO>>
DomainObjectChoice of domain objectChoice of domain object

implementationimplementation
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Distribution, EJBs and transactions

Big principles of distributed computing #4:Big principles of distributed computing #4:

Just because you can do it doesn’t mean that you should…Just because you can do it doesn’t mean that you should…
Keep system transactions within a tierKeep system transactions within a tier
Start system transactions in the same layerStart system transactions in the same layer
Session Façade Session Façade is a good place to demarcate system is a good place to demarcate system 
transactionstransactions
–– EJB declarative transactionsEJB declarative transactions
–– System transactions parallel System transactions parallel Transaction ScriptsTransaction Scripts

Combine system transactions at the Combine system transactions at the Session Façade Session Façade levellevel

Avoid distributed transactions wherever possibleAvoid distributed transactions wherever possible
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Service Activator
ProblemProblem
–– Messaging can provide many NFC benefitsMessaging can provide many NFC benefits

Performance, availability, scalabilityPerformance, availability, scalability
–– Most business logic organized in nonMost business logic organized in non--message formsmessage forms

SolutionSolution
–– Provide an Adaptor between messaging and business logicProvide an Adaptor between messaging and business logic
–– Invoke business functionality in response to asynchronous Invoke business functionality in response to asynchronous 

messagemessage
–– Strategy for EJB 2.0 is MDBStrategy for EJB 2.0 is MDB
–– Can use JMS application to trigger nonCan use JMS application to trigger non--MDBsMDBs, pre, pre--EJB 2.0 beans, EJB 2.0 beans, 

or or POJOsPOJOs
Complexity comes fromComplexity comes from
–– Coordination when responses are requiredCoordination when responses are required
–– Handling errorsHandling errors

CORE
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Message Façade
ProblemProblem
–– Message client needs to invoke multiple business functions in a Message client needs to invoke multiple business functions in a 

single operationsingle operation
–– Desired asynchronous functionality is on entity beanDesired asynchronous functionality is on entity bean

SolutionSolution
–– Wrap desired asynchronous functionality in a stateless Wrap desired asynchronous functionality in a stateless Session Session 

FacadeFacade
–– Expose session bean as an MDBExpose session bean as an MDB
–– Single Single Transaction Script Transaction Script perper--beanbean
–– Façade layered on Façade layered on Service ActivatorService Activator
–– Asynchronous adaptor for nonAsynchronous adaptor for non--stateless session beansstateless session beans

Same cons as Same cons as Service ActivatorService Activator

EJBD
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Business Delegate

ProblemProblem
–– Business interface may not suit clientBusiness interface may not suit client
–– Clients exposed to distribution mechanismClients exposed to distribution mechanism

SolutionSolution
–– Use a smart proxy to reduce couplingUse a smart proxy to reduce coupling
–– Hides distribution issues, e.g. Hides distribution issues, e.g. RemoteExceptionRemoteException
–– Combine with Combine with Service LocatorService Locator
–– Common pairing with Common pairing with Session FacadeSession Facade
–– Beware of lifecycle issues such as servlet serializationBeware of lifecycle issues such as servlet serialization

CORE
EJBD
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Business Delegate classes

Client BusinessObject1..* BusinessDelegate

ServiceLocator

Lookup and
create1

1..*
1 1 1..*

<<POJO>>
BusinessObject

<<Session EJB>>
BusinessObject
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Data Transfer Object Factory
ProblemProblem
–– Reduce dependencies between Reduce dependencies between Domain ModelDomain Model, , 

Session Facades Session Facades and and DTODTOss
–– Reduce duplicated code ‘smell’Reduce duplicated code ‘smell’

SolutionSolution
–– Use a factory to create and consume the Use a factory to create and consume the DTODTOss
–– Session Façade Session Façade delegates to factorydelegates to factory
–– Single point of change for conversion logicSingle point of change for conversion logic
–– Applies to entity beans or any other Domain Object typeApplies to entity beans or any other Domain Object type
–– Can implement as POJO or session beanCan implement as POJO or session bean
–– Same as CORE Same as CORE VO/DTO AssemblerVO/DTO Assembler

EJBD
CORE
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Bad example refactored

Transaction
coordinator

Database

Entity bean
Domain Model

Session
Facades

DTO
Factory

Session
FacadesSession

Facades

Business
Delegate

Client
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Yet another bad example

Transaction
coordinator Customer

Entity
beans

SysVarsEntity
beans

Session
Bean

Entity
beans

Catalog
Entity
beans

Session
Bean

Session
Bean

Session
Bean

Servlet
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What are we trying to do here?

Data held in many places outside J2EE containerData held in many places outside J2EE container
–– Databases, mainframes, XML, etc.Databases, mainframes, XML, etc.

GatewayGateway pattern for access to external data from pattern for access to external data from 
an OO languagean OO language
Consider this in two partsConsider this in two parts
–– Data from relation databasesData from relation databases
–– Data and functionality from elsewhereData and functionality from elsewhere

J2EE data representation optionsJ2EE data representation options
–– Entity bean shown in many placesEntity bean shown in many places
–– Can equally use Can equally use POJOsPOJOs and JDBCand JDBC



©© BlueSkylineBlueSkyline Ltd. 2003Ltd. 2003IntroductionIntroduction 5656

Data Access Object
ProblemProblem
–– Need to decouple data access from data sourceNeed to decouple data access from data source

SolutionSolution
–– Create Create Data Access Object Data Access Object ((DAODAO) to encapsulate and abstract ) to encapsulate and abstract 

data access (CRUDL)data access (CRUDL)
–– Return Return Data Transfer ObjectData Transfer Objects and collectionss and collections
–– Decouples business code from databaseDecouples business code from database
–– Pass Pass DTODTOss back in to updateback in to update
–– DAODAO manages connectionmanages connection
–– Can use as part of EJB BMP, or…Can use as part of EJB BMP, or…
–– …CMP entity EJB implementation can be your DAO…CMP entity EJB implementation can be your DAO
–– Can apply a Can apply a FactoryFactory for for DAODAO creationcreation
–– AkaAka Table Data Gateway Table Data Gateway in PEAAin PEAA

CORE
PEAA
EJBD
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DAO sequence
BusinessObject DataSource

Business object
can also get

data from DTO

Create
DAO

set

Get data

Set data

DTO

Get data

Create
Return DTO

set

get

get

Set data
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‘Do it in the database’

A sliding scaleA sliding scale
–– Do it all in JavaDo it all in Java
–– Do it all in stored proceduresDo it all in stored procedures
–– Performance vs. portability/flexibilityPerformance vs. portability/flexibility
Best to strike a balanceBest to strike a balance
–– Beware lack of data separationBeware lack of data separation
–– Do your developers all write good SQL?Do your developers all write good SQL?
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Row Data Gateway
ProblemProblem
–– Need persistence for object modelNeed persistence for object model

SolutionSolution
–– Create an object representing a row in the databaseCreate an object representing a row in the database
–– Add code to save, load and insert itself into the databaseAdd code to save, load and insert itself into the database
–– Strongly coupled to database schemaStrongly coupled to database schema
–– Use a finder class to get hold of instancesUse a finder class to get hold of instances
–– Very much in the style of an entity bean with no domain logicVery much in the style of an entity bean with no domain logic
–– Can implement as an entity or as a POJOCan implement as an entity or as a POJO
–– Use with Use with Transaction Scripts Transaction Scripts (like entity and (like entity and Session FaçadeSession Façade)…)…
–– … or … or Domain Model Domain Model (delegate database access)(delegate database access)
–– If duplicate code smell appears migrate to If duplicate code smell appears migrate to Active RecordActive Record

PEAA
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Active Record PEAA

ProblemProblem
–– Need persistence for object model with associated domain logicNeed persistence for object model with associated domain logic

SolutionSolution
–– Like a Like a Row Data Gateway Row Data Gateway with added domain logicwith added domain logic
–– Strongly coupled to database schemaStrongly coupled to database schema
–– Use a finder class or static method to get hold of instancesUse a finder class or static method to get hold of instances
–– Maps straight onto an entity beanMaps straight onto an entity bean
–– Can also implement as a POJOCan also implement as a POJO
–– Use with Use with Transaction ScriptsTransaction Scripts

(like entity and (like entity and Session Façade)…Session Façade)…
–– … or as a … or as a Domain ModelDomain Model
–– Good if domain model matches dataGood if domain model matches data

and domain logic is relatively simpleand domain logic is relatively simple
–– If domain logic is not simple, try a If domain logic is not simple, try a Data Data MapperMapper
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Data Mapper
ProblemProblem
–– Provide persistence for divergentProvide persistence for divergent

Domain Model Domain Model and data sourceand data source
SolutionSolution
–– Create a Create a Data Data MapperMapper to encapsulateto encapsulate

access to external data and createaccess to external data and create
or persist objects based on thisor persist objects based on this

–– Provides persistence for a Provides persistence for a Domain ModelDomain Model
–– Allows divergent Allows divergent Domain Model Domain Model and database schemaand database schema
–– Better than other patterns for handling complex relationships Better than other patterns for handling complex relationships 

between between Domain Model Domain Model and database dataand database data
–– On the way to full OOn the way to full O--R mappingR mapping
–– Optimize the Optimize the Data Data MapperMapper with caching and lazy reads/writeswith caching and lazy reads/writes

PEAA
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Our refactored application

Security
Filter

View
Front 

Controller

Application
Controller

Header

View
Helper

View
Helper

NavBar

Session
Facades

Business
Delegate

DTO
Factory

Session
FacadesSession

Facades

Session
Facades

Business
Delegate

DTO
Factory

Session
FacadesSession

Facades

Customer
Entity beans

(Active Records)

SysVars

Catalog
DAO

Gateway
(Connector)

Mainframe

DAO
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Agenda

J2EE Patterns in ContextJ2EE Patterns in Context
Distribution and Web patternsDistribution and Web patterns
Business and persistence patternsBusiness and persistence patterns
Pattern directions in J2EEPattern directions in J2EE
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What else can we learn from?

Other types of applicationOther types of application
PrePre--provided applicationsprovided applications
J2EE BlueprintsJ2EE Blueprints
–– Code + running applicationsCode + running applications
–– BooksBooks
–– Web siteWeb site
–– FAQsFAQs
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A balanced view
The  .NET Pet ShopThe  .NET Pet Shop

.NET version of the Blueprints application.NET version of the Blueprints application
–– Discussion and examples at Discussion and examples at gotdotnet.comgotdotnet.com
–– Comparison and flame war at The Middleware CompanyComparison and flame war at The Middleware Company
–– Rickard Oberg’s deconstruction of Rickard Oberg’s deconstruction of TBC’sTBC’s benchmarkbenchmark

What are the differences?What are the differences?
–– Implementation platformImplementation platform
–– Mindset about designMindset about design
–– Different dogmas (Entity beans vs. Different dogmas (Entity beans vs. DataSetsDataSets))

What can we learn from this?What can we learn from this?

““Performance, performance, performance, Performance, performance, performance, 
that’s all you ever think about”that’s all you ever think about”

With apologies to Monty PythonWith apologies to Monty Python

¼ of the code and 10 x faster
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Effect of Web Services on patterns

ServiceService--oriented patterns are favouredoriented patterns are favoured
State management changesState management changes
Data transfer is importantData transfer is important
Loose coupling favours messaging patternsLoose coupling favours messaging patterns
Exceptions and errors are differentExceptions and errors are different
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Where next?

Lots of material in References slidesLots of material in References slides
–– Read things that look interestingRead things that look interesting
–– Don’t just read J2EE material Don’t just read J2EE material –– design crosses design crosses 

technology boundariestechnology boundaries
J2EEPATTERNSJ2EEPATTERNS--INTEREST email listINTEREST email list
–– Bit noisy now but good discussion in the archiveBit noisy now but good discussion in the archive
The The ServerSideServerSide
–– Mixed level of debateMixed level of debate
Find good people to talk toFind good people to talk to
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In conclusion

Designing systems is not easyDesigning systems is not easy
Many forces to considerMany forces to consider
Forces change as platforms and Forces change as platforms and 
technologies evolvetechnologies evolve
Patterns are a useful toolPatterns are a useful tool
You never stop learning about designYou never stop learning about design
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