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Topics

� Agile Architecture Design Goals

� Agile Developer Tooling

� Logical Architecture Patterns

� Agile Architecture Mechanisms
�Java 5 Annotations and Generics 
�Framework Annotations
�Aspect Oriented Programming (AOP) 
�Generic Service/DAO implementation
�Mock Object Support
�Applications Initialization/Startup
�Unit Testing

� Demonstration – Construct Reference Application Use Case using RAD
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Agile Developer Environment 

� Robust developing tooling (RAD)
�JEE container (WebSphere)
�Java 5 Support 
�Ant/Maven
�JUnit
�Concurrent repository support (i.e. Subversion, CVS, Clear Case)
�Creature comforts 

� Resource Editors (XML,XSD,HTML,etc)
� Code Templates

� Continuous Integration (CI)
�Verifies Integrity and Quality 
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Agile Architecture Design Goals

� Limited configuration files  
�Supports team development 

� Transparent Persistency 
�Application object models and table schema evolve together
�Mock object supports provides iterative development
� Isolation of data source specific elements

� Consistent Layered Design Patterns
� Isolating presentation, application logic, and data access
�Consistency can be leveraged by CI and agile adaptation of frameworks/technologies

� Easy application of Cross Cutting Concerns
�Exception Handling
�Logging/Tracing 
�Transaction Demarcation
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Conceptual Layers

� Attributes
� Layered (Separate UI, application logic, data access) 
� Object Model Driven
� Transparent Persistency
� Common startup/initialization Mechanism
� Cross cutting concern support
� Testable (Unit Test Support)
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Integration Frameworks

Other frameworks could be substituted…just be consi stent…

Spring MVC

Hibernate/IBATIS

Spring IOC

Spring AOP
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Agile Support with Java 5

� Java 5 Annotations
�Actual Java Software element
�Supported by Spring/Hibernate and others…

� Generics
�More type safeness 
� Introduce concrete types into abstract designs
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Quick Annotation Example

Created with RAD

Target and Retention 
policies (Type, attribute, 
method)

…used by an exception 
handler that will walk a 
stack trace and report the 
owner of where the 
exception occurred…
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Framework Annotation Support

� Persistency  - Annotate Model
�Standard javax.persistence annotations

@Entity

@Table(name = "EMPLOYEE")

public class Employee {

private String extension;

private String mobile;

@Column(name = "EXTENSION")

public String getExtension() {

return extension;

}

� Pros
�No configuration 

mapping files required
�2 birds with a stone –

Model and Table 
Schema

� Cons
�Schema info coupled to 

model
�Breaks down when 

model->schema 
mismatch
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Spring IOC Annotations

� Interface to Implementation injection  (Inversion of Control or Dependency 
Injection)

� Why?... supports pluggable implementations

@Service

public class ServiceImpl implements Service {

@Autowire

private Dao dao = null;

..}

Simply annotate a  service implementation…no configuration files necessary ...

<<interface>>

Service
ServiceImpl

<<controller>>

SomeController

aService = (Service) applicationContext.get(<service name>)
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Spring MVC Annotations

� Single servlet defined in Web.xml

� HTTP API defined via annotations, no extra config file or web.xml definitions 
required

� Services exposed and bound to controllers via annotations

@Controller

public class ListController {

@Autowired

private MyService myService;

@RequestMapping("/display-list.do")

protected String list(ModelMap model) {

List<Employee> employees = employeeService.findAll();

model.addAttribute("employees", employees);

return "employee-list";

}

}
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Aspect Oriented Programming - AOP

� Cross cutting concerns such as…
�Tracing and logging
�Security
�Performance Monitoring
�Transactions

� Developed in the mid 90’s

� Aspect Oriented Programming 
� Code more modular and therefore reusable
� Cleaner code, cross cutting stuff can be removed

� AOP solutions
� AspectJ
� AspectWerks
� Spring
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Quick AOP Primer

� Intercept application control at join points….
�Method (execution,before,after)
�Property initialization
�Object Creation
�Exception Throwing
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Basic AOP Elements
� Aspect 

� Logging
� Performance
� Security
� Transactions

� Advice
� Around
� Before
� After

� Join Point
� Method
� Variables
� Classes
� Exceptions

� Pointcut

� Where to apply the Aspect advice

� Expresses as a qualifying expression
� execution(<expression>)
� within(<expression>)

� Weaving
� Application of defined Aspects

� Dynamic - runtime via class loader
� Static - Pre compiler that weaves byte 

codes

…Only 
supported by 
Spring 
AOP…
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Some example pointcuts…

the execution of any public method
execution(public * *(..)) 

the execution of any method with a name beginning with "set":
execution(* set*(..))

the execution of any method defined by the AccountService interface:
execution(* com.xyz.service.AccountService.*(..)) 

the execution of any method defined in the service package:
execution(* com.xyz.service.*.*(..)) 

the execution of any method defined in the service package or a sub-package:
execution(* com.xyz.service..*.*(..)) 

any join point (method execution only in Spring AOP) within the service package:
within(com.xyz.service.*) 

any join point (method execution only in Spring AOP) within the service package or a 
sub-package:
within(com.xyz.service..*) 
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Logging Aspect using Annotations

@Aspect
public class Logger {

@Before("execution(* com.*.service.*.*(..)) || execution(* com.*.controller.*(..))")
public Object logService(ProceedingJoinPoint call) throws Throwable {

Log log = LogFactory.getLog(call.getTarget().getClass());
log.info("WM-SERVICE 
EXECUTION:"+call.getTarget().getClass()+"."+call.getSignature().getName());

return null;
}

}

Makes this an Aspect

Advice

Pointcut
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Generic Service DAO 

� Most Service implementations implement create, read, update, and delete 
operations on behalf of a model (POJO)

� This requires a Service and DAO implementation

S
ervice Im

plem
entation

D
A

O
 Im

plem
entation

Database
crud
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Generic DAO
� A Generic DAO <parameterized type> can be defined with Generics 

� Concrete type information is supplied

� Eliminates the need for redundant DAO implementations, thus agility

� Service implementation extend from a base service implementation

@Service

public class ServiceImpl extends PersistentServiceImpl<MyModel> implements Service {

@Autowired

public ServiceImpl(PersistentServiceFactory persistentServiceFactory) {

super(persistentServiceFactory, MyModel.class);

}

Persistent service 
factory initializes an 
O/R mechanism (ie. 
Hibernate, IBATIS)

Model or POJO 
type information is 
supplied
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Generic DAO Implementation

� Generic DAO 
implementation

� DAO 
implementation 
only required for 
additional 
funcationality

public abstract class PersistentServiceImpl<T> implements Persistent<T> {

protected Persistent<T> persistent;

@SuppressWarnings("unchecked")

public PersistentServiceImpl(PersistentServiceFactory persistentServiceFactory, Class<T> 
clazz) {

super();

this.persistent = (Persistent<T>) persistentServiceFactory.get(clazz);}

public void delete(T model) { this.persistent.delete(model); }

public List<T> find(Finder<T> finder) {return this.persistent.find(finder);}

public T find(Long id) {return (T) this.persistent.find(id);}

public T find(Long id, String... eagerPaths) {

return this.persistent.find(id, eagerPaths);}

public List<T> find(String query) {return this.persistent.find(query);}

public List<T> findAll(String... eagerPaths) {return this.persistent.findAll(eagerPaths);}

public T findUnique(Finder<T> finder) {return this.persistent.findUnique(finder);}

public void insert(T model) {this.persistent.insert(model);}

public void update(T model) {this.persistent.update(model);}}

Inherited CRUD service 
methods
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Mock Object Support

� Initial iterations can utilize and in memory data source for agility
�Cloudscape provided with Websphere
�Hypersonic

� Persistent annotations are processed on the fly

� Models can be exercised by UI without the existence of a real database  
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Initialization Startup

� Perform initialization and startup mechanisms in a consistent manner
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Unit Testing Annotations

� JUnit 4 is annotation driven

� Annotate a method with @Test and execute as a JUnit test.

public class ServiceTest extends BaseTestCase {

private static final String SEARCH_FAILED = "No results were found for the search() method.";

@Test

public void search() throws Exception {

SearchCriteria criteria = new SearchCriteria();

criteria.setLastName("S");

Service service = (Service) getBean(“serviceImpl");

List<Model> results = service.search(criteria);

Assert.assertFalse(SEARCH_FAILED, results.isEmpty());}}

Extends from 
base class 
that provides 
IOC container 
access and is 
not a JUnit
base class

Annotate 
method to test
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Demo 
Show completed web based case study 
application constructed with RAD and JEE 
architecture patterns.. Then demonstrate the 
agile patterns by constructing a use case
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QUESTIONS
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