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= Java Enterprise bevezetd
= JEE 6 ujdonsagai
= JBoss Application Server 7 attekintés
= OSGi
o OSGi alapok
o Szolgaltatasok
= Objektum-relacios leképezés
o ORM alapok
o JPA

= BPMS5 attekintés
" Integralt architektura a hazi feladathoz
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JEE Overview

= Whatis JEE ?

= The JEE Architecture

= Overview of JEE technologies

= JEE Application Servers

= The JEE Development Environment
= Exercise

= Summary




What is JEE ?

= A set of technologies for developing enterprise
applications in Java

= Specified by Sun and the Java Community Process
(JCP).

= Implemented by JEE vendors.

" Implementations of JEE technologies are provided
within Application Servers.

" Previously named J2EE (until version 1.4) current
version is JEE 5.




What is JEE ?

= The Java Platform
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The Java Platform
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Why do we need JEE ?

= Distribution
= Transactions
= Security

= Scalability

= Persistence




Value to developers.

* Can use any JEE implementation for development
and deployment

* Use production-quality standard implementation which is free for
development/deployment

* Use high-end commercial JEE products for scalability and fault-tolerance

* Vast amount of JEE community resources

* Many JEE related books, articles, tutorials, quality code you can use, best
practice guidelines, design patterns etc.

* Can use off-the-shelf 3rd-party business
components




Value to vendors

= Vendors work together on specifications and then
compete in implementations

o In the areas of Scalability, Performance, Reliability,

Availability, Management and development tools, and
SO on

" Freedom to innovate while maintaining the
portability of applications

= Do not have create/maintain their own
proprietary APIs




JEE Development Roles

* Component provider
* Bean provider

* Application assembler
* Deployer
* Platform provider

* Container provider

* Tools provider

* System administrator




The JEE Life Cycle
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The JEE Architecture

= N-tier architecture

= Comprised of technologies for the business tier
the presentation tier and other system services.

= Runs within the application server and within
specific containers (web container, EJB container)

within the Application server.




The JEE Architecture

= Uses the "component and container" model in
which container provides system services in a
well-defined and as industry standard

= JEE is a standard that also provides portability of
code because it is based on Java technology and
standard-based Java programming APIs




Three-Tier architecture
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JEE Tier Architecture

* Java EE Application 1

Java EE Application 2
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JEE Application Servers
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JEE Application Servers

= JEE vendors provide their implementation of JEE
technologies within an Application Server.

= Each application server has its own
implementation of JEE standards as well as some
proprietary features.

= Comprised of a Web Container,EJB Container and
other server services.




The App server and JEE containers.
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Java EE 6: The Next Generation

Enterprise Application Platform




* Java EE 6 themes
> Right-sizing, Extensibility, Ease of development

* Java EE 6 Technologies
> Managed Beans & Interceptors
> Bean validation
> DI (JSR-330) and CDI (JSR-299)
> JPA 2.0
> Servlet 3.0
> EJB 3.1
> JSF 2.0
> JAX-RS 1.1
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Major Themes of Java EE 6

* Right-sizing
> Profiles & Pruning
> Use only what you need
> Web profile, EJB Lite

* Extensibility (Pluggability)

> Use 3rd-party frameworks or libraries without extra
configuration

* Ease of development

> Default over configuration

> Dependency Injection (DlI)




Profiles

Full Java EE f

Web Profile




* Marks some specifications “deprecated” in next
version

> Might disappear from Java EE 7

* Pruned in Java EE 6
> Entity CMP 2.x
> JAX-RPC
> JAX-R
> JSR 88 (Java EE Application Deployment)




Managed Bean 1.0: What is it?

* Managed Beans are container-managed POJOs
> Lightweight component model

» Support a small set of basic services
> |njection of a resource (@Resource...)

> Life-cycle management (@PostConstruct,
@PreDestroy)

> |Interceptor (@Interceptors, @Aroundinvoke)




Managed Beans 1.0: Example

@ManagedBean
public class MyPojo {

@Resource // Resource injection
private Datasource ds;

@PostConstruct // Life-cycle
private void init () {

}
public void myMethod () {...}




Managed Bean vs. EJB and REST

* You could see everything as a Managed Bean with
extra services

* An EJB is a Managed Bean with :
> Transaction support

> Security
> Thread safety

* A REST service is a Managed Bean with
> HTTP support




DI 1.0 (JSR 330): What & Why?

* Stands for “Dependency Injection for Java”
» Java EE 5 has resource injection

> @Resource, @PersistenceContext, @EJB

* But there is no application level injection in Java
EES

* DI 1.0 introduces @/nject annotation (and others)
for application level injection

* Spec. leads are Bob Lee (from Google) and Rod
Johnson (from SpringSource)




CDI 1.0 (JSR-299)

* Used to be called “WebBeans”

* Uses annotations defined in DI 1.0 (JSR-330)
@Inject ShoppingCart cart;

* Bean discovery and wiring

> Container discovers beans and wires everything
together automatically

* Let you use EJBs directly as JSF backing beans

* Every object managed by CDI has a well-defined
scope

> @Dependent, @ConversationalScoped, @RequestScoped,
@SessionScoped, @ApplicationScoped,




EJB 3.1

* Packaging in a war file

* Optional Local Interfaces
* Singleton

* Asynchronous calls

* Cron-based Timer Service

* Embeddable Container
* EJB Lite




JSF 2.0

* Annotation based
> faces-config.xml is optional
* Easy navigation
* Page description language
> Facelets (preferred)
> JSP (still supported)

* Templating
* Composite components

* Ajax support




Bean Validation 1.0: What is it?

* Enable declarative validation in your applications

* Constrain Once, Validate Anywhere
> restriction on a bean, field or property
> not null, size between 1 and 7, valid email...

» Standard way to validate constraints
* Integration with JPA 2.0 & JSF 2.0




JAX-RS 1.1

* JAX-RS 1.0 has been released in 2008
> RESTful Services
> POJO and Annotations Based
> Maps HTTP verbs (Get, Post, Put, Delete...)

* JAX-RS 1.1
> Part of Java EE 6
> EJB support




* Java EE 6 is a standard based next generation
enterprise application development and
deployment platform

* Java EE 6 leverages proven best practice ideas
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Motivations for AS7

= Improve usability

o with AS4 and AS5 the JBoss user used to be an expert

" |ncrease manageability

o with AS4 and AS5 each server is based on specific configuration

= Simplify configurations

o with AS4 and AS5 each service has its own configuration approach

" |[ncrease performance

o much faster than previous versions




7 reasons to love AS7

= Blazingly fast (<3s startup)
= Lightweight

= Modular / service-oriented
"= Hot parallel deployment

= Elegant administration

= Domain management

= Easy testing




Key new features

= Fast and lightweight
= Supports domain (multi node) management

= Multiple consistent management interfaces
CLI, Java API, HTTP API, Web Console

= Unified user-focused configuration

= Modular

o Pluggable components of the application server, referenced from profiles, based on module.xml

o tha basis of classloading in AS7




JBoss modules

JBoss Modules is a standalone implementation of a
modular (non-hierarchical) class loading and
execution environment for Java. In other words,
rather than a single class loader which loads all
JARs into a flat class path, each library becomes a
module which only links against the exact modules it depends
on, and nothing more. It implements a thread-safe, fast,
and highly concurrent delegating class loader model,
coupled to an extensible module resolution system,
which combine to form a unique, simple and powerful
system for application execution and distribution.




module.xml

<module xmiIns="urn:jboss:module:1.0" name="org.jboss.weld.api">

<resources> J :
: : N ar that provides the
<resource-root path="weld-api-1.1.Final.jar"/><— modu?e classes
</resources>
<dependencies>

<module name="javax.api"/>
<module name="javax.enterprise.api"/>

<module name="javax.inject.api"/> <«———{ Other modules that
<module name="javax.persistence.api"/> this module can see
<module name="javax.interceptor.api"/>
<module name="javax.servlet.api"/>
</dependencies>
</module>




User deployments

= User deployments are modules too

= Sets up dependencies on some modules

automatically
(e.g. JPA, Hibernate, WebServices)

= The user can also set up their own dependencies
on app server modules




Services

e In AS7 almost everything is a service

 Services are objects that can be started and stopped

» Services can have dependencies on other services

« When all services dependencies are satisfied it will attempt to start

e |If a dependency going to be stopped then MSC will stop all
dependent services first

» Services can inject dependent services




Two operational modes

= Standalone
This is the traditional JBoss single JVM server
This will have management facilities IN-VM

= Domain
Multi JVM multi server model
Management coordinated by Domain Controller
Process
Multiple server instances (JVMs) per host
Full lifecycle managed by Process Controller




Management console

| | JBoss Management X

ﬁ z [OIocalhost:9990!con50\e«‘App.htm\::sen.v'er'n'datasources ﬂf] Q

JBoss Application Server7
v Profile XA Datasources

Core /Ed Remove
= Connector 4 Datasource Configurations
Datasources
Resource Adapter Registered Datasources
Messaging .
Name JNDI Pool Enabled?
Container javajboss/datasources/ExampleDS javajboss/datasources/ExampleDS H2DS (]
Web 4 4 1lofl » M
OSGi
Datasource
v General Configuration | Attributes ‘ Properties Pool

Interfaces Edit Disable Test

Socket Binding Groups
System Properties

Name: javajboss/datasources/ExampleDS JNDI: havajboss(datasources(Ex-
Is enabled?: true Driver: h2
Use JTA?: true Use CCM?: true
P> Connection

1.0.0.Beta24 Messages




Testing with arquillian

= AS7 supports easy testing with Arquillian

= Arquillian is used both in the internal test suite
and by end users to test their applications

= Combined with the fast startup speed of AS7
testing in the container is just as easy as running
normal JUnit tests.
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= A dynamic module system for Java”

= OSGI szovetség (www.osgi.org)—> ~30 teljes tag (Nokia,
IBM, NTT, Motorola, stb.)

<2 056G

Alliance

= Ko6z0s problémak (integracio, verziozas, élet ciklus)

= Megoldads = OSGI szabvany (specifikacid)

= Komponens alapu

= Koz0s integracios ,primitivekkel” (interfészek, leirdk, stb.)
= Jelenleg: 4.3 —es verzio (2011 aprilis)




Applications

OSGi

Services

Lifecycle

Bundles

Java runtime environment

Operating system




OSGi alapok: modulok

= Modulok (bundles)
o Public és private API lathatdsaga
o Fuggbség kezelés
o Verzidzas

[Bundle SymbolicName: de.example.orderservice

ExportPackage: de.example.customerservice

R
[BundleSymboIicName: de.example.customerservice

/

=-{ ] META-INF -] META-INF

—{=] MANIFEST.MF —=| MANIFEST.MF

= de.example.orderservice —-——)
de.example.orderservice.internal B—$ de.example.customerservice.internal




OSGi alapok: életciklus

= Eletciklus (Life cycle)

= Dinamikus Bundle:
o Betoltés (install)

o Start/stop
V1.0.0

META-INF
| MANIFEST.MF

a—& de examplecustomerservice.internal

V1.1.0

META- INF
| MANIFEST MF

META-INF
= MANIFEST.MF

T_;Saxamplwtdomma o )

deaxample.orderservice.internal

E—@ deexamplecustomersarvice internal




OSGi alapok: Bundle életciklus modell

Install

INSTALLED |
STARTING |
resolve |update :
start \
uninstall [ RESOLVED ] [ ACTIVE ]

w
. “~ sto
uninstall S ~ P

"~ storpiNG |

—>[ UNINSTALLED ]




OSGi alapok: szolgaltatasok

= Szolgaltatas orientalt (Services):
o Bundle-ok kiajanlhatoak
o Kereshetbek (service registry)
o Futas id6 kozben megjelenhetnek(/eltlinhetnek)!

1 | META-INF
=] MANIFEST.MF

B4 deexample.customerservice.internal

| META-INF
| MANIFEST.MF
;E';exampkudusewke
| B—{ﬁ de.example.orderserviceintemal

OSGi
Service

. Registry |




OSGi Bundles




©)
©)
©)
©)

OSGi belilrdl (Manifest.MF)

Identifikacio:

Bundle-SymbolicName: org.eclipse.equinox.registry
Bundle-Version: 3.2.100.v20060918

Bundle-Name: Eclipse Extension Registry
Bundle-Vendor: Eclipse.org

ClassPath:

O

Bundle-ClassPath: ., someOtherlar.jar

Eletciklus:

O

Bundle-Activator: org.eclipse.core.internal.registry.osgi.Activator

Fliggbségek:

©)
©)
©)
©)
©)

Import-Package: javax.xml.parsers,

org.xml.sax,

org.osgi.framework;version=1.3

Require-Bundle: org.eclipse.equinox.common;bundle-version="[3.2.0,4.0.0)"
Bundle-RequiredExecutionEnvironment: CDC-1.0/Foundation-1.0,J2SE-1.3

Kiajanlas (export)
Export-Package: org.eclipse.equinox.registry

O




Modul réteg

= A modulok indithatodk, leallithatok
= A futo bundle-k szolgaltatasai kiajanlasra kerilnek

= Fontos manifeszt adatok

o Bundle-activator: az életciklus menedzselését végzb osztaly
neve

o Bundle-classpath: a bundle-n belili classpath-ok listaja. A
default értéke: . (a bundle root)

o Bundle-name: olvashaté név

o Bundle-SymbolicName: azonosité (egyedi)

o Bundle-Updatelocation: URL, ahonnan a firssitések letdlthet6ek
o Export-Package: a kiajanlott java csomagok listaja

o Import-Package: importalt csomagok listaja

®

Require-Bundle: sziikséges modulok listaja (import +
fuggbségek)




Class loading

* Minden bundle egy vm-en belul fut

= Minden bundle-nak sajat class loadere van

o 3 helyrdl tolthet be osztalyokat/er6forrasokat
* Boot class path: java.* csomagok és implementaciodik

* Framework class path: a framework-nek sajat class loadere
van, amit6l elkérhetbek az interfészek és implementald

osztalyok
* Bundle space: a bundle jar fajljai, valamint a hozza kot6dé
egyéb jar-ok




Class loading — Class space

= Egy bundle class space-e
o A szul6 class loader-e (java.™)

o Importalt csomagok Bundle B
o Fuggsbségek , public private
private
o A bundle privat Bundle A
classpath-a public
o Csatolt fragmensek
Class Space for bundle A
private

Bundle C




Bundle feloldas

" Feloldas: az importerek és exporterek 0sszekotése
o Kényszereknek megfelel6en

" Vezeték (wire): 0sszekottetés importer és
exporter kdzott

Bundle 1 imports  Wire : Constraint
1 constrained by
1 exports *

*

for
1

‘ Package Instance |




Metaadat feloldas

= Bundle-SymbolicName
o kotelezd, egyedi azonositd
o Ha két egyez6 nevl és verzioju van, a masodik telepitése sikertelen

o Paraméterek

* Singleton: csak egyetlen verzidja lehet betoltve

* Fragment-attached: definialja, hogyan lehet fragmenseket hozzakapcsolni
— Always: barmikor kapcsoldodhat
— Never: nem lehetséges
— Resolve-time: csak a resolve fazisban

o Példa: | Bundle-SymbolicName: com.acme.foo;singleton:=true

" Bundle-Version
o Meghatarozott formatum: major.minor.micro.qualifier

o Osszehasonlitds hierarchikus
* Numerikusan, illetve a qualifier esetén String.compareTo
* Két verzio akkor azonos, ha minden szegmensiik egyezik

o Példa: | pundle-version: 22.3.58.build-345678




Metaadat feloldas

= |mported-packages
o Importalt csomagok listaja

o Resolution — a csomagot fel kell oldani kételez6 import
esetében, ha ez sikertelen a bundle sem tolt6édhet be

o Version — verzio intervallum a csomagot exportald csomagra
zart [], nyitott (), pl. [1.0.0,2.0.0)

o Bundle-version: az exportald bundle verzidja
o Bundle-symbolic-name: az exportalo bundle neve

o Példa: Import-Package: com.acme.foo;com.acme.bar;
version="[1.23,1.24]";
resolution:=mandatory

= Exported-packages

o Exportalt csomagok listaja
o Hasonldan az Imported-packages-hez

o Pelda: Export-Package: com.acme.foo;com.acme.bar;version=1.23




OSGi Services




Szolgaltatasi réteg

= Definialja az egyuttm(ikdédési modellt
o ,,Publish, find, and bind”
o A szolgaltatas egy normal java objektum
o Regisztralodik egy vagy tobb java interfész alatt

= A bundle-k
o Regisztralhatnak
o Kereshetnek
o Hasznalhatnak szolgaltatasokat

o llletve, ezekkel kapcsolatban eseményeket
kezelhetnek




Szolgaltatasi reteg - alaptulajdonsagok

Kollaborativ: bundle-k k6zotti egylttmikodés
megvalositasa
Dinamikus: futasidejl valtozasok

o Uj szolgaltatasok megjelenése
o Régi szolgaltatasok megsziinése

Biztonsagos: hozzaférés korlatozhato

Reflektiv: teljes hozzaférés a réteg belsé
allapotahoz

Verziokezelés: a szolgaltatasok frissulhetnek

Perzisztens id: framework inditasok kozott is lehet
a szolgaltatasokat kdvetni




Szolgaltatasok ,életciklusa”

Service Consumer

Service Registry

—=

Service Provider

Service

<<create>>

3 : Find Service()

< ...................................................................... |
4 : Service Refs [0..n] i

5 : Get Service()

6 : Service Objects

2 : Register Service()

7 : Use Services()

1: Create Service Objectﬂ

8 : Unget Service()




Szolgaltatasok regisztracio

IE

Service Consumer Service Registry Service Provider Service

<<create>>

1: Create Service Object“
‘:r 2 : Register Service() E

< BundleContext
< registerService(String, Object, Dictionary)
© Egy adott interfész név ala regisztalja a szolgaltatast
© registerService(String[], Object, Dictionary)
© Tobb interfész név ala regisztalja a szolgaltatast
© Példa

service = new HelloServicelImpl ()

// register the service

context.registerService (HelloService.class.getName (),
service, new Hashtable());




Szolgaltatasok regisztraciodja

Service Consumer Service Registry Service Provider Service

3 FInd Service()

4 : Service Refs [0..n]

< ..............................................................

6 : Service Objects

8 : Unget Service()

< BundleContext
< getServiceReference(String)
<+ Ha tobb van, a ranking dont
< getServiceReferences(String,String)

< Az 0sszes referencia az adott interfészhez
és filterhez

< getService(ServiceReference)
< A szolgaltatas objektumot adja vissza
< ungetService(ServiceReference)
< Szolgaltatas , elengedése”
© Példa

ServiceReference reference = context.getServiceReference (
HelloService.class.getName ()) ;

HelloService service = (HelloService) context.
getService (reference) ;




Service Tracker

" Problémak a szolgaltatasok kozvetlen lekérésével
o Nincs értesités, ha egy szolgaltatds megszlinik/megjelenik
o Alacsony szint( API

o Minden alkalommal le kéne kérni a szolgaltatast, amikor
hasznalni akarjuk

o Lehet6ség még a ServiceListener hasznalata, de konnyd
hibazni
o Koérilményes, sok Java kod
= Megoldas: a ServiceTracker hasznalata
o Szolgaltatashoz lehet regisztralni

o Jelez, ha
* Megjelenik egy, az adott tipusu szolgaltatas
 Eltlnik egy, az adott tipusu szolgaltatas
 Modosul egy, az adott tipusu szolgaltatas




Declarative Services

= DS el6zménye: Service Binder
o Humberto Cervantes és Richard Hall fejlesztették ki
o Szolgaltasok fliggbségeinek automatikus menedzselése
o Fejleszt6 a szolgaltatasok irasara koncentralhat (POJO)

= DS a Compendium services része R4 6ta
o XML leirék (komponens leird)
o ,,Publish, find, and bind” deklarativ modon

o Valasszuk szét a felel6ségeket:
 Szolgdltatas implementacidé € tovabbra is bundle felelGssége
 Szolgaltatas regisztracidé < Service Component Runtime (SCR)

o Dinamikus, mint a szervizek

o ,,0On demand” betdltés, mint az Eclipse Extension-ok.




DS — komponens leird

= XML alapu

= Deklarativ modja a szervizek regisztralasanak,
kotésének
" OSGI-INF kdényvtarban

= Tobb komponens egy bundle-ban

= MANIFEST.MF-ban 0sszeset fel kell venni
o Service-Component




Példa komponensleirdra

<scr:component xmlns:scr="http://www.osgi ~»r~/
xmlns/scr/v1.1.0"

Kiajanlott
name="sample.component'"> szolgaltatas
<lmplementation definicidja

class="org.sample. HelloServ1ceImpl"/>
<service>
<provide interface="org.sample.HelloService"/>
</service> p
<reference ,
. . Felhasznalt
bind="setService"

szolgaltatas
unbind="unsetService"

cardinality="0..1"

interface="org.sample.ServiceForHello"
name=, SERVICEFORHELLO"

policy="dynamic"/>

</scr:component>




" Eclipse tamogatas: Declarative Service Tooling
o Component Definition Editor

Q component.xml &3

DS — komponens leird

&l Overview

Component

Specify the component's name, class and method
signatures:

Mame: | sample.comonent

Class™*: I org.sample.HelloServiceImpl ‘ [Browse... ]

Activate: |

|

Deactivate: I

|

Modified: |

|

Properties (0)
Specify the component's properties:

Options
specify the component's options:

Factory ID: \

Configuration Policy: ’

This component is enabled when started

[[] This component is immediately activated

Add File. .. I
Edit...
Up

Down

Overview | Services Source

|<

8

~

B component.xml 3

& Services

v Referenced Services (1)
Specify the referenced services:

0,,? SERVICEFORHELLO [setService,unsetService]

Remove

I p

Down

v Provided Services (1)
Specify the provided services:

&b org.sample.HelloService

Overview Services | Source

Remove




DS — komponensek 6sszekapcsolasa

= 3 dimenzio
o Opcionalis / Kotelezd
o Egy értékd / Tobb értekd
o Statikus / Dinamikus
" Elsé két dimenzidt adja a szamossag (cardinality):
o 0..1 2 opcionalis, egy érték
o 1..1 2 kotelezd, egy értékd
o 1..n > kotelezd, tobb értékd
o 0..n = opcionalis, tobb érték
= Harmadik dimenziot pedig a policy
o dynamic: a szolgaltatas menet kozben , kicserélhet§”

o static: garantaltan egy szolgaltatas lesz végig (pl. allapottal rendelkez6
szolgaltatas esetében)

<reference
bind="setService"
unbind="unsetService"
cardinality="0..1"

interface="org.sample.ServiceForHello" name=,SERVICEFORHELLO"
policy="dynamic"/>




DS — komponensek 6sszekapcsolasa

= 3 dimenzid
o Opcionalis / Kotelezé
o Egy értékli / Tobb értekd
o Statikus / Dinamikus
= Els6 két dimenzidt adja a szamossag (cardinality):
o 0..1 - opcionalis, egy értékd
o 1..1 > kotelezd, egy értékd
o 1..n 2 kotelezd, tobb értékd
o 0..n = opcionalis, tobb értékd
= Harmadik dimenziét pedig a policy Szolgaltatas megjelenese
o dynamic: a szolgaltatas menet kozben ,kics~ eseten hivando metodus

o static: garantdltan egy szolgdltatads les _4ig (plrunuporcarrermucimeev vevgurtatds
esetében)

<reference Szolgaltatdas megsziinése

bind="setService" esetén hivando metddus
Unbind="unsetservicer

cardinality="0..1"

interface="org.sample.ServiceForHello" name=,SERVICEFORHELLO"
policy="dynamic"/>




DS — Eletciklus menedzselés

Service Consumer Service Registry Service Component Runtime Service Provider Service

I:l]fDecIa re Service Component()

<
2 : Register Service Factory()

3 : Find Service
0) >

< ......
4 : Service Refs

5 : Get Service()
>

i 6 : Activate() > 7 : Load Bundle()

8 : Create Servicé Object()

_________ T 1 1]
< 11 : Service Object -  10:Service Object T 9 : Service Object

12 : Use Services()

13 : Unget Services(i >|]




DS — Eletciklus menedzselés

Service Consumer Service Registry Service Component Runtime Service Provider Service

I:l]fDecIa re Service Component()

——

<
2 : Register Service Factory()

3 Find Service) ¢ Komponens leirok

<. hasznalataval
4 : Service Refs B

5 : Get Service()
>

\

—+ 6 : Activate() > 7 : Load Bundle()

L]
8 : Create Servicé Object()

7 ll

_ ice Object "' 9 : Service Object
2: Use Serif/ic
13 : Unget Services(l : ‘ \

,< ......
11 : Service Object

Szolgaltatas ,,on-the-fly”
jon létre, amikor
szukség van ra
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= Egyike a legrégebbi, legelterjedtebb
szolgaltatasnak

= OSGi alapu webes komponensek fejlesztése

" Jelenleg tamogatott komponensek

o Servlet-ek regisztralsa
 Servlet-ek regisztralasa on-the-fly
* OSGi servlet-be csomagolva

o Er6forrasok regisztralasa (HTML fajlok, képek, stb...)

= Alkalmazasok

o Pl. Apache Felix Web Console: OSGi konténerek
monitorozasa




Remote Services

= Kdvetelmények

o Atlatszdsag: nincs kiildnbség helyi és tavoli
szolgaltatasok kozott

o Altaldanos: Ne allitson korlatokat az elosztottsaggal

o Konzisztens viselkedés: helyi és tavoli szerver
ugyanugy viselkedjen

= Flosztott alkalmazasok készitése




Remote Services

Property-ben a importalt Property-ben a kiexportalt
szolgaltatas szolgaltatas

Service Producer
Impl

Service Consumer
Impl

service.exported.interfaces
imported exported | =%

to an endpoint service service

E service.imported

Distribution
Provider Impl

« Atlatszé médon
 Szolgaltatasok proxy-
ként




Eclipse Equinox




OSGi implementaciok

= (Open Source
o Eclipse Equinox (http://www.eclipse.org/equinox/)
o Apache Felix (http://felix.apache.org/)
o Knopflerfish (http://www.knopflerfish.org/)

o ProSyst mBedded Server Equinox Edition (http://
www.prosyst.com/products/osgi_se_equi_ed.html)

= FizetOs:
o ProSyst (http://www.prosyst.com/)

o Knopflerfish Pro (http://www.gatespacetelematics.com/)




OSGi, Eclipse és Equinox viszonya

= OSGi szovetseg
o Nyilt szabvany
o Komponens alapu leirasok

o Egyre szélesebb alkalmazasi kor (mobil, szerver, desktop,
vallalati, beagyazott)

= Eclipse
o RCP hasznalata nagyon megnétt
o Eclipse runtime lecserélése nyilt szabvanyra 2
o Eclipse 3.0 6ta OSGi-ra épul
= Equinox
o Eclipse OSGi implementacidja (3.3 ota)
o ,Szerver oldali eclipse” = t6bb ennél
o OSGi 4.0 és 4.1 referencia implementacio




Equinox , Runtime”

= OSGi 4.3 ref implementacio + Eclipse Extension
mechanizmusa!

= Tobb mint szerver oldali Eclipse! (eRCP, RCP,
server side,...)
o Extension és extension point definiciok

o Erds support SDK oldalon

o Add-on:
e Admin
* Security

e Application container




Eclipse IDE és

NASA
JPMorgan

eRCP
Nokia
Sprint

Swiss Rall
Daimler

Embedded Rich Client

Hol hasznaljak

Rational Suite
Borland

BEA

Jazz

Tooling

WAS
BEA
Jazz
Spring

Server




Equinox mint szerver

= Equinox runtime + szerver oldali add-ons
o HTTP service/registry
o Jetty: beépitett pehelysulyd webszerver

o Integraciés bundle-ok (ServletBridge=Servlet/JSP, stb.)




= Az egyes komponenseknek inkrementalis
frissitése

" TObbszoros instance futtatds parhuzamosan =2
HA / nagy sebesség

" Management Kulén-Kulon és akar egylttesen is
(szinteken)

" Mas-mas igényekhez masként paraméterezett
instancek

= Class loading teljesitmény novekedés

= Komponens megosztas server és kliens kozott
o ,Haldézat nélkuli” mod tamogatasa




OSGi konzol

= OSGi prompt ~ Hasonld egy DOS v. Bash prompt-
hoz

= Eclipse tamogatas
o Console view
o Highlight

B consale 2 ®X % | G R ‘El@’ = B - ¢~
MNew_configuration (1) [OSGi Framework] C:\Program Files\Javaljreéibinijavaw.exe (2009,10.08. 17:07:

osgi> =s
Framework is launched.

id 3tate Bundle
ACTIVE org.eclipse.osgi_3.5.0.v20090520




OSGi konzol - parancsok

= Hasznos parancsok

o ss: kilistazza az telepitett bundle-okat.

o start <id>: elinditja a megadott azonositdju bundle-t

o stop <id>: leallitja a megadott azonositoju bundle-t
o install file:<path>: telepiti a megadott ,bundle”-t
o uninstall <id>: eltavolitja a megadott bundle-t
o update <id>: frissiti a megadott bundle-t
®

services <filter>: kilistazza a futo szolgaltatasokat
pl.: osgi> services (objectClass=*HelloService)

o shutdown: a futd osgi framework leallitasa

o close: shutdown és exit
o exit: ~ System.exit




References

= Rath Istvan, Ujhelyi Zoltan, Horvath Akos és
masok: Eclipse alapu technologiak és Eclipse alapu
fejlesztés és integracio c. targyak anyagai
(2010-2012)

o http://eclipse.inf.mit.bme.hu




Objektum-relacios lekéepezes

JPA

Budapesti Miiszaki és Gazdasagtudomanyi Egyetem
Méréstechnika és Informacids Rendszerek Tanszék
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Object-Relational Mapping

= Cél: objektumok tarolasa adatbazisban

= Probléma: az objektum-orientalt es a
relacios adatmodell kozotti kulonbsegek

* Megoldas: automatizalt lekepezes




Object-Relational Mapping

= L eképezes:

Osztalyhierarchia Séma
Osztaly Tabla
Mezo Oszlop
Objektum Sor




Object-Relational Mapping

= Példa:
class Book { CREATE TABLE Book (
int id; INTEGER 1d,
String title; VARCHAR (255) title,
String VARCHAR (255)

author; author

} I




Problémas esetek

= Hivatkozashoz objektumoknal van referencia, ehelyett kell
elsodleges kulcs

= Qroklés

o Tobbféle strategia, Id. késobb
= Eltérd adattipusok

= Mikor szinkronizaljunk a memariaban levo modell eés az
adatbazis kozott?




ORM keretrendszerek

= Sok kulonbozd
o ActiveObijects
- Oroklés + annotaciok
o Torque
« Kodgeneralas XML leiro fajlokbal
o JPA
« Annotaciok és/vagy XML




Java Persistence AP

= EJB 3 specifikacio része
» Elfedi az adatbazisszerver-specifikus részleteket

= Futasidoben atlatszoan setterekkel tudjuk
modositani az objektumokat




JPA providerek

= A JPA csak egy API specifikacio
= Megvalositasat providerek biztositjak
o Hibernate
o OpendPA
o Toplink
o EclipseLink




A JPA hasznalata

= Java osztalyok (POJO) annotaciokkal

o Alternativ mdédon: leképezes adatok XML-ben
 Felulirja az annotaciokat
* Nem hasznaljuk

= Alapelem: Entity = perzisztens osztaly

= Perzisztens modul minden olyan jar, amelynek
META-INF konyvtaraban van persistence.xml

fajl, amiben pl. a provider kerul definialasra
" javax.persistence csomag tartalmazza




Entitas megadasa

= Java osztaly @Entity-vel
(javax.persistence.Entity) annotalva, default
konstruktorral

= Altalaban szerializalhaté (implements
Serlializable)

= Kotelezb elsddleges kulcs attributum: @I1d

o tobbfele automatikus ID-generalo strategia
megadhato a strategy paraméterben




Entitas attributumai

= A perzisztens attributumokat a kliensek getterek/setterek
formajaban erhetik el (JavaBean konvencio)

= Nem perzisztens (tranziens) attributum: @ Transient
= Attributum tipusa lehet:
o primitiv tipus
oString, BiglInteger, BigDecimal,
java.util.Date, java.util.Calendar,
java.sgl.Date, java.sqgl.Time,

java.sqgl.Timestamp, byte[], Bytel],
char|[], Character]|]

O Enum
o mas entitas, mas entitasok gyujtemenye
o beagyazott osztaly




A lekepezeés testreszabasa

Az entitas, illetve az attributumok nevével azonos a default
tabla- és oszlopnév, ez felulirhato

@Table(namez"MyTable”)

o @SecondaryTable (s) annotacioval tobb tablaba is
szétszedhet6

* @QColumn (name= MyColumn’ )
= Az oszlopoknak egyeb paraméterei is vannak

onullable

O unique

O length




= Fontos OO koncepcio, melynek lekepezese
relacios adatbazisra nem trivialis

= EJB3-16l kezdve

* | ehetseges lekepezesi modok:
o egy tabla egy osztalyhierarchiahoz
o kulon tabla gyermekosztalyonkent, hivatkozassal
o egy tabla egy konkrét osztalyhoz




Egy tabla egy osztalyhierarchiahoz

egy tablaban minden gyermekosztaly
diszkriminator oszlop irja le a tipust

+ hatéekony (nem kell join)

+ polimorfizmust tamogatja

- mély hierarchia eseten sok, folosleges
oszlop

- a gyermekosztalyok attributumainak
megfeleld oszlopoknak nullazhatoknak kell
lenniuk




Egy tabla egy osztalyhierarchiahoz

= A hierarchia legfels6 szintjén:
o @Inheritance(strategy=InheritanceType.SINGLE_ TABLE)
o @DiscriminatorColumn(name=<oszlopnév>)

= A hierarchia 0sszes osztalyanal:
o @DiscriminatorValue(<tipusra utalo értek>)




Kulon tabla gyermekosztalyonkent

= Az 0sosztalyban definialt oszlopok egy
tablaban

= A gyermekosztalyokban definialt oszlopok
kulon tablakban + idegen kulcs az Osre

= + nincsenek folosleges oszlopok

= + definialhatd nem nullazhato oszlop

= + polimorfizmust tamogatja

= - mély hierarchia eseten a sok join rontja a
teljesitmenyt

* @Inheritance(strategy=InheritanceType.JOIN




Onallo tablak gyermekosztalyonként

Kulon tabla minden altipushoz
Minden tabla tartalmazza az 0sosztaly attributumait is

+ hatekony

- polimorfizmus tamogatasa nehézkes (oszlopdefiniciok
tobbszor szerepelnek)

az EJB 3 nem koveteli meg a tamogatasat




Egyeb oroklesi lehetoségek

= Entitas szarmazhat nem entitasbol

o @MappedSuperClass-szal megjelolve az
O0sosztalyt, annak nem lesz kulon tablaja egyik
leképezesi strategia eseten sem, de az ottani
attributumok adatbazisba kerulnek

o nem megjelolve egyaltalan nem kerulnek bele
= Nem entitas szarmazhat entitasbol

= Entitas lehet absztrakt

o nem példanyosodhat, de le lehet képezni tablaba
o le lehet kerdezni




Relaciok

= Szamossag szerint negyféle:
o @OneToOne
o @OneToMany
o @ManyToOne
o @ManyToMany
= |rany szerint ketféle:
o Egyiranyu
o Kétiranyu (a kapcsolat mindkét végén levd entitasnak

lesz kapcsolatmenedzsel6 getter/setter metddusa):
mappedBy parameéter

= Kétiranyu OneToMany = Kétiranyu ManyToOne
= A kapcsolatnak mindig egy tulajdonos oldala van




Példa relaci6 definialasara

= Tulajdonos oldalon (Employee):

@ManyToOne
@JoinColumn(name="company_id")
private Company company;

= Masik oldalon (Company):

@OneToMany (mappedBy="company id")

private Collection<Employee> employees;
= + getterek, setterek

= a @JoinColumn helyett @JoinTable hasznalandd, ha kulon tabla tartja
nyilvan a kapcsolatot (pl. ManyToMany esetén mindenképpen)

= A @ManyToOne kotelezben tulajdonos oldal, mert nincs mappedBy
parametere, tobbi esetben szabadon valaszthato a tulajdonos oldal




Relaciok kaszkadositasa

= Mind a 4 kapcsolatdefiniald annotaciohoz
megadhato egy cascade elem, pl.
@OneToMany (cascade={

CascadeType.PERSIST,
CascadeType.MERGE})

* Lehetseges ertekek:

PERSIST
MERGE
REMOVE
REFRESH
o ALL

= Azt adja meg, milyen muveletek hivodjanak meg
a kapcsolodo entitasokra is

= Default: nincs cascade

@)
@)
©)
@)




= Mind a 4 kapcsolatdefinialé6 annotaciohoz megadhato egy
cascade elem, pl.
@OneToMany (fetch=FetchType.LAZY)

= Azt adja meg, hogy egy entitas betoltesekor betoltédjenek-
e a kapcsolodo entitasok is
= LAZY (lusta): nem toltddnek be, csak ha hivatkozunk rajuk

o igy nem foglal memoriat, csak ha szukség van ra, de +1
lekérdezés

= EAGER (moho, ez a default): kezdetben betoltédnek
o gyorsabb, de tobb memdriat foglal
= Finomhangolasi lehet6seq:

o legyen LAZY, de azokban a lekérdezésekben, ahol tudjuk, hogy
szUkseég lesz a kapcsolodo entitasokra, hasznaljunk fetch join-t
az EJB-QL queryben, pl.

SELECT ¢ form Customer c¢ LEFT JOIN FETCH c.orders




Lazy fetch problemak

= | ecsatolt allapotban csak a korabban mar hivatkozott
Kapcsolodo objektumokat fogja tartalmazni az entitas

= Ha egy kapcsolatait a lecsatolédas miatt részben
elveszito entitast vissza-merge-elunk, az adatbazisban is
torlddnek a kapcsolatok

= A Lazy csak tanacs, a persistence provider donthet ugy,
hogy megis betolti moho mddon a kapcsolatokat




Perzisztencia kontextus

= A persistence provider altal kezelt entitasok
egy halmaza

= Azonositas a persistence unit nevevel

= Entity manager lekerése pl.:
EntityManagerFactory factory =
Persistence.createkEntityManagerFactor
y(
PERSISTENCE UNIT NAME) ;

EntityManager entityManager =
factory.createEntityManager () ;




Entity Manager

= Entitasok kezeléséért felelds
= Hasznalata:
o Entitasok életciklusanak kezelése
o Szinkronizacié az adatbazissal
o Entitasok keresése lekérdezesekkel




Tranzakciokezeles

= Tulajdonsagok:
o Atomic
o Consistent
o Isolated

o Durable
= Hivasok:

o entityManager.getTransaction() .

* begin ()

e commit ()
* rollback()




Entitasok allapotal

new: new-val létrehozva kerul ide, csak a memoriaban
|étezik, a modositasok nem mennek adatbazisba

managed: |étezik az adatbazisban, és hozzatartozik
egy perzisztencia kontextushoz. Ez azzal jar, hogy a
modositasok tranzakcio commit vegen, vagy explicit
flush() hivassal bekerulnek az adatbazisba

detached: adatbazisban megvan, de nem tartozik
perzisztens kontextushoz; ebben az allapotban olyan,
mint egy DTO (Data Transfer Object)

removed: meg perzisztencia kontextushoz tartozik, de
mar ki van jelolve, hogy torolve lesz az adatbazisbol




Entitasok életciklusa

new

persist()
refresh()

managed

remove()
removed
persist()

Persistence
context

merge() ends




Entitas életciklus callbackek

= Metodusok a kovetkez6 annotaciok valamelyikevel:

o @PrePersist

o @PostPersist
o @PreRemove
o @PostRemove
o @PreUpdate

o @PostUpdate
o @PostLoad

= A persistence provider hivja Oket

= Ha kulon osztalyba akarjuk rakni, @EntityListeners-ben

kotjuk hozza az entitashoz az osztalyt, és a metodusok az
entitast megkapjak paraméterul




Adatbazis szinkronizacio

= Altaldban commitkor automatikusan megtorténik

= Explicit modon is megtehetjuk az EntityManageren
keresztul:

o flush (entity): beirja a valtoztatasokat
orefresh (entity): beolvassa a valtoztatasokat




Lekerdezések

= Egyszerl kereseés els6dleges kulcs alapjan:
<T> T find(Class<T> entityClass, Object primaryKey)

= Bonyolultabb lekérdezések:

o EJB-QL nyelven: public Query createQuery (String
ejbglString)

o nativ SQL: public Query createNativeQuery (String
sglString)




Lekerdezések

= Parameéterkezelés (biztonsag):

o0 setParameter (String, Object)/
setParameter (int, Object):név vagy index
alapjan

= Eredmény lekérése:
o getSingleResult ()
o getResultList ()

= Moddositas/torlés

0 executeUpdate ()
o Lehet6seg van tomeges torlesre/modositasra




Konkurenciakezeles

= Ket lehetOseg
o Optimista
* @Version-nel meg kell jelolni egy egész szam vagy TimeStamp
tipusu attribatumot
» ezt a persistence provider kezeli (update-kor noveli), kddbol nem
modositjuk
* ha beiraskor azt latja, hogy a verziészam modosult (egy konkurens

kliens modositasa miatt), nem modosit, hanem
OptimisticLockException-t dob

o Explicit zarak

* entityManager.lock (Object entity, LockMode)
* LockMode: READ vagy WRITE lehet
« csak tranzakcion beldl hivhato




Eclipse Dali

= A Web Tools Platform része
o Természetesen Java SE-vel is hasznalhato

= Forms alapu szerkesztofelulet
o Persistence unit
o Entity

= Fuggosegkezeles megkonnyitese
= Integracio barmelyik providerrel, de

EclipseLinkkel a legkényelmesebb
= Egyéb eszkozok:

o Entitasok és tablak kozotti konverzio

o Annotalt & persistence.xml-ben felsorolt entitasok
szinkronizaciodja




Eclipse Dali

<+ persistence.xml £3

= 8 | % A Structure 53 =8

Connection

Persistence Unit Connection

Transaction type: Resource Local

Batch writing: Default (None)
[=] Statement caching: |Default (50) ¥
[=] Native SQL (False)

Database

JTA data source:

Configure the data source or JDBC connection properties.

Non-JTA data source:

EclipseLink Connection Pool

Populate from Connection...

Driver: com.mysgl.jdbc.Driver

Browse...

L

v @ hu.optxware.eclipsecourse.rcpdemo.mode!
(D hu.optxware.eclipsecourse.rcpdemo.model.Book
+ META-INF/orm.xml

General\Connection‘ Customization‘ Caching[ Logging | Options Schema Generation Propenies‘ Source[

[J] Book.java §3 ‘

BEntity
public class Book implements Serializable {

= @eId
@GeneratedValue(strategy = SEQUENCE)
private int id}
private String title;
private String author;

private static final long serialVersionUID = 1L;

- public Book() {
super();

- public int getId() {
return this.id;
}

- public void setld(int id) {
this.id = id;
}

- public String getTitle() {
return this.title;
}

‘% JPA Strucure 3| = O

v (2 Book
Hid

b title
b8 author

2 JPA Details 53 { =8
Attribute 'id' is mapped as id.
Column
Name: |Default (id) []
Table: |Default (Book) [v]
} Details
=] Mutable (True)
» Type
¥ Primary Key Generation
E Primary key generation
Strategy: Sequence [v]

Generator name: [v]
} Table Generator

} Sequence Generator




Eclipselink

= TopLinkre épul
= Jol hasznalhato OSGi kornyezetben
= Egyuttmikodik a Dalival

" org.eclipse.persistence. jpa bundle




EclipselLink-specifikus propertyk

= A provider neve

org.eclipse.persistence.jpa.PersistenceProvider

o OSGI kornyezetben
org.eclipse.persistence.jpa.osgi.PersistenceProvider

= Automatikus sémalétrehozas

o <property name="eclipselink.ddl-generation" value="drop-
and-create-tables"/>
°* vagy create-tables

o0 <property name="eclipselink.ddl-generation.output-mode"
value="database" />




Hasznalat

= EntityManager lekérése

EntityManager entityManager =
new org.eclipse.persistence.jpa.osgl.PersistenceProvider ().
createEntityManagerFactory (PERSISTENCE UNIT NAME) .

createEntityManager () ;

= Tranzakcio kezdés

o entityManager.getTransaction ( ) . b@gil’l ( ) ’

* Tranzakcio befejezés

o0 entityManager.getTransaction () .commit () ;

= EntityManager lezarasa

o entityManager.close () ;







JPA 2.0 Features

* Richer mappings
* Richer JPQL

* Pessimistic Locking
* Criteria API

* Cache API
* Many more




JPA 2.0: Richer Mapping

» Supports collection of basic types and
embeddables

> In JPA 1.0, only collections of entities were supported
* Supports multiple levels of embeddables

* Embeddables containing collection of
embeddables and basic types

* PK can be derived entities

* More support for Maps...




JPA 2.0: Collection of basic types

QEntity _

Public class Item { Mapped by default in ITEM_TAGS
QElementCollection g//
private Set<String> tagsg;

}

@Entity
Public class Item {

@ElementCollection Mapped in TAGS
@CollectionTable(name="TAGS'?
private Set<String> tags;




JPA 2.0: Richer JPQL

* Added entity type to support non-polymorphic
gueries

* Allow joins in subquery FROM clause

* Added new operators
> INDEX (for ordered lists)
> CASE (for case expressions)
> more

* Added new reserved words

> ABS, BOTH, CONCAT, ELSE, END, ESCAPE, LEADING,
LENGTH, LOCATE, SET, SIZE, SQRT, SUBSTRING,
TRAILING




Example: JPQL CASE Expression

@Entity public class Employee ({
@Id Integer empId;
String name;
Float salary;
Integer rating;

//

UPDATE Employee e
SET e.salary =
CASE WHEN e.rating = 1 THEN e.salary * 1.05
WHEN e.rating = 2 THEN e.salary * 1.02
ELSE e.salary * 0.95

END




JPA 2.0: Locking Enhancements

* JPA 1.0 supports only optimist locking
* JPA 2.0 adds pessimistic locking
* Multiple places to specify lock

> read and lock
> read then lock

> read then lock and refresh

public enum LockModeType {
OPTIMISTIC,

OPTIMISTIC FORCE INCREMENT,
PESSIMISTIC

PESSIMISTIC_FORCE_INCREMENT,
NONE




JPA 2.0: Criteria API

* Strongly typed criteria API

* Object-based query definition objects
> rather than string-based

* Like JPQL

* Uses a metamodel — Compile time type checking
using Generics

> Each entity X has a metamodel class X_

> Criteria APl operates on the metamodel




JPA 2.0: Caching

* Supports the use of a second-level cache

* Cache API

> contain(Class, PK)
> evict(Class, PK), evict(Class)
> evictAll()

* @Cacheable annotation on entities
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Key Characteristics of jBPM5

* Open-source business process management
project offering:
— generic process engine supporting native BPMN 2.0
execution
—targeting developers and business users

— collaboration, management and monitoring using web-
based consoles

— powerful rules and event integration
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From Workflow to BPM

* Core engine is a workflow engine in pure Java
—state transitions

—lightweight
—embeddable
—generic, extensible
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Definition nstance
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Java Example

// (1) Create knowledge base and add process definition

KnowledgeBuilder kbuilder =

kbuilder.add( ..., "sample.bpmn", ResourceType.BPMN2) ;
KnowledgeBase kbase = kbuilder.newKnowledgeBase () ;

// (2) Create new stateful knowledge session

StatefulKnowledgeSession ksession =
kbase.newStatefulKnowledgeSession() ;

// (3) Start a new process instance

ksession.startProcess (“com.sample.bpmn.hello”) ;




From Workflow to BPM




From Workflow to BPM




BPMN 2.0 Example

<definitions ... >
<process id="com.sample.bpmn.hello" name="Hello World" >
<startEvent id=" 1" name="StartProcess" />
<sequenceFlow sourceRef=" 1" targetRef=" 2" />
<scriptTask id=" 2" name="Hello" >
<script>System.out.println("Hello World");</script>
</scriptTask>
<sequenceFlow sourceRef=" 2" targetRef=" 3" />
<endEvent id=" 3" name="EndProcess" />
</process>

</definitions>
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From Workflow to BPM

JPA

JTA




Persistence and Transactions

» Persistence (JPA, pluggable)
- Runtime persistence
- History logging
» Services

» Transactions (JTA, pluggable)

» Command-scoped
» User-defined




From Workflow to BPM

History
Log

Management
Console BAM




Console

- Web-based management
» Business user
» Features

— Process instance management
— User task lists / forms

— Reporting
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From Workflow to BPM

Domain-specific
Processes

Human Task
ESB Service




Domain-specific Processes

* Extend palette with domain-specific, declarative
service nodes

—define input / output parameters
—runtime binding

End

 start 4{1- Blood Pressure

@~ BP Medication

End

<2 BP follow-up




Human task service

* User task

* Human task service (WS-HT)

—Task lists
—Task life cycle
* Task clients

—Task forms
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Exceptional Control Flow
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Exceptional Control Flow

90% [.’39 Human Task]

[IJQ Human Task]

Rule1 Rule2 Rule3

When When When

Then Then Then




» JBPM 5.0: February 2011

- JBPM 5.1: NOW ...
» Improve designer to support full round-tripping
- New Eclipse BPMN2 editor
» Lots of small feature improvements and bug fixes

» JBPM 5.2 — JBPM 6.X
- Simulation / testing / replay
- Flexible, adaptive, goal-oriented processes

 Integrated “no-code” tooling (form builder, etc.)




jBPM5: What, where?

e Source http://github.com/droolsjbpm/jbpm

 Hudson http://hudson.jboss.org/hudson/job/iBPM
* Blog http://kverlaen.blogspot.com/

* #jbpm on irc.codehaus.org
* jbpm-dev@ijboss.org
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REST

What does it stand for?:
Representational State Transfer
What Is it?

A style of software architecture for distributed
systems

Who/Where/When?

Came about in 2000 doctoral dissertation of
Roy Fielding — but it’s been used for much longer




REST — Core Principles




REST — Where/How: Simple Example

Premise:
Data in a table could be a resource we want to read

Database server called bbddb01
Database called northwind

Table called users

= http://bbddb01/northwind/users




What, What, What?

= What type of content you return is up to you.
= Compare to SOAP where you must return XML.

= Most common are XML or JSON. You could return
complex types like a picture.




REST —Is it used?

= \Web sites are RESTful
= RSS is RESTful

= Twitter, Flickr and Amazon expose data using
REST

= Some things are “accidentally RESTful” in that
they offer limited support.




Real Life: Flickr API
= Resource: Photos - ™
flickr

¢ http://farm{farm-id}.static.flickr.com/{server-id}/{id} {secret}.jpg

¢ http://farm{farm-id}.static.flickr.com/{server-id}/{id} {secret}
_[mstb].jpg

** http://farm{farm-id}.static.flickr.com/{server-id}/{id} {o-secret} o.
(irg|gif| png)

= What: JPEG, GIF or PNG (defined in the URL)

= http://farm1.static.flickr.com/
2/1418878 1e92283336 _m.jpg




REST — Methods

HTTP Methods are a key corner stone in REST.

They define the action to be taken with a URL.

Proper RESTful services expose all four — “accidental” expose
less.

Nothing stopping you doing some Mix & Match

*Some URL's offering all of them and others a limited set

What are the four methods and what should they do?

POST Create
GET Read
PUT Update or Create

DELETE Delete




REST — Methods Example

http://bbddb01/northwind/usersifirstname=“rob%”]
+ POST = Error

+ GET = Returns everyone who begins with rob

+ PUT = Error

+ DELETE = Deletes everyone who begins with rob

http://bbddb01/northwind/users
& we add some input data

+ POST = Creates a new user

+ GET = Returns everyone who meets criteria

+ PUT = Creates/Updates a user (based on data)

+ DELETE = Deletes everyone who meets criteria




REST — Methods Example

http://bbddb01/northwind/users[firstname=“rob%"”]
+ POST = Error

+ PUT = Error

What would the error be?

HTTP 400 or 500 errors are normally used to
indicate problems — same as websites




REST — Commands

You can associate commands with a resource.

Commands can replace the need for using
HTTP methods and can provide a more

familiar way of dealing with data.

Example:

userResource = new Resource('http://example.com/users/001")
userResource.delete()




Comparison:

REST vs. SOAP

Comparing apples and oranges




REST vs. SOAP — pt |: Technology

A STYLE A Standard

Proper REST: Transport must be HTTP/HTTPS Normally transport is HTTP/HTTPS but can be
something else

Response data is normally transmitted as Response data is transmitted as XML
XML, can be something else.

+*On average the lighter of the two as does

not have SOAP header overhead

Request is transmitted as URI Request is transmitted as XML
s*Exceptionally light compared to web

services

**Limit on how long it can be

+*Can use input fields

Analysis of method and URI indicate intent Must analyse message payload to
understand intent

WS* initiatives to improve problems like
compression or security

M ECYETEM 1782




REST vs. SOAP — pt |I: Languages

Easy to be called from JavaScript JavaScript can call SOAP but it is hard, and
not very elegant.

If JISON is returned it is very powerful (keep JavaScript parsing XML is slow and the

this in mind) methods differ from browser to browser.

C# (Visual Studio) parsing of REST means C# (Visual Studio) makes consuming SOAP
using HttpWebRequest and parsing the very easy and provides nice object models to
results (string/xml) or normal service work with.

consumption (.NET 3.5 SP 1 and later).

C#t version 4 should make this easier thanks
to new dynamic methods.

There are 3" party add-on’s for parsing JSON
with C# so that may make it easier.




REST vs. SOAP — pt Ill: Tools

Basic support for REST in BizTalk BizTalk and SOAP are made to be together.
WCF can consume REST. WCF can consume SOAP.

WCF can serve REST with a bit of tweaking. WCF can server SOAP.

The new routing feature in ASP.NET 3.5 SP1
makes building a RESTful service easy.




FAQ about Security?

= Are RESTful services secure?

o It’s a style, not a technology so that depends on how
you implement it.

= Are you open to SQL injection attacks?

o When you look at http://bbddb01/northwind/users[firstname="“rob
%”], you may think so but you shouldn’t be. Because:

1) The parameter shouldn’t be SQL
2) IfitisSQL, why are you not filtering it?
3) Remember the old rule: Do not trust user input




FAQ about Security?

= How can | do authentication?

o It’s built on HTTP, so everything you have for
authentication in HTTP is available

o PLUS

o You could encode your authentication requirements
into the input fields







JSON — What s it?

= “JSON (JavaScript Object Notation) is a lightweight data-
interchange format. It is easy for humans to read and write. It is
easy for machines to parse and generate” — JSON.org

= |mportantly: JSON is a subset of JavaScript




JSON — What does it look like?

"firstName": "John", _
"lastName": "Smith", Name/Value Pairs
"address": {
"streetAddress": "21 2nd Street",
"city": "New York", Child
"state": "NY", properties

"postalCode": 10021

by
"phoneNumbers": |

"212 555-1234", String Array Number data

"646 555-4567" type




JSON vs. XML

Data Structure
No validation system
No namespaces

Parsing is just an eval
*Fast
*Security issues

In JavaScript you can work with objects —
runtime evaluation of types

Security: Eval() means that if the source is
not trusted anything could be put into it.
Libraries exist to make parsing safe(r)

Data Structure
XSD
Has namespaces (can use multiples)

Parsing requires XML document parsing using
things like XPath

In JavaScript you can work with strings — may
require additional parsing

Security: XML is text/parsing — not code
execution.




JSON vs. XML which to use?

= Scenario 1: You have a website (say Twitter.com)
and you want to expose a public API to build apps.

The public will be
parsing data in.
You must make it
secure.

Data must be in a
specific format.

Run checks against the data in
the object to make sure it’s
secure. You are working on
objects so you must also check
for potential code access
issues.

Build something that parses
the objects.

Run checks against the
data to make sure it’s
secure.

XML Schema




JSON vs. XML which to use?

= Scenario 2: You have a website (say gmail.com)
and your front end needs to show entries from a
mailbox, but needs to be dynamic and so you will
use a lot of JavaScript.

Your in house JSON is JavaScript objects. Write JavaScript to parse
developers know the XML to objects.
objects and would

like to use them.

The site is secure  You page has JavaScriptinit  You page has JavaScript in

but you worry and (maybe) code which it and (maybe) code which
about people communicates with a private communicates with a
checking the page backend server. No major private backend server. No

source. issues. major issues.




JSON vs. XML

= Which of them should you use?

o Use Both — They both have strengths and weaknesses
and you need to identify when one is stronger than
the other.
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INJOL\

® JSON (JavaScript Object Notation) is a lightweight
data-interchange format.

® |t is easy for humans to read and write.
® [t is easy for machines to parse and generate.

® |t is based on a subset of the JavaScript Programming
| anguage, Standard ECMA-262 3rd Edition -
December 1999.

® JSON is a text format that is completely language
independent.

® These properties make JSON an ideal data-
interchange language.




Why JSON?

= Because JSON is lightweight, easy to understand,
manipulate and generate, it has almost replaced XML

which was used previously as the only data-interchange
format.
= JSON is preferable because of the following reasons:

o XML is heavier than JSON

o to parse XML, we have to use xPath which is an overhead
removed in JSON because JSON is native to JavaScript

o XML uses tags to describe user data and tags increase the size
of data




JSON Structures

= JSON is built on two structures:

o A collection of name/value pairs.

* |n various languages, this is realized as an object, record,
dictionary, hash table, keyed list, or associative array.

o An ordered list of values.

* In most languages, this is realized as an array, vector, list, or
seguence.




Syntax of JSON

Object
® An object is an unordered set of name/value pairs.
® An object begins with { (left brace) and ends with } (right brace).

® Each name is followed by : (colon) and the name/value pairs are
separated by, (comma).




Syntax of JSON

= Array
o An array is an ordered collection of values.

o An array begins with [ (left bracket) and ends with ] (right
bracket). Values are separated by, (comma).




Syntax of JSON

= Avalue can be a string in double quotes, or a
number, or true or false or null, or an object or an
array. These structures can be nested.

= A string is a collection of zero or more Unicode
characters, wrapped in double quotes, using
backslash escapes. A character is represented as a
single character string. A string is very much like a
C or Java string.




JSON Example

{ “students’ :

[

{“id":1, "name":"Adnan Sohail"},

{“id":2, "name":"Irfan Razzaq"}




XML Example

<?xml version="1.0" ?>
<root>
<student>
<id>1</id>
<name>Adnan Sohail</name>
</student>
<student>
<id>2</id>
<name>Irfan Razzagq</name>
</student>
</root>




Validating JSON & JSON Security

= JavaScript’ s built-in method eval() is used to validate a
JSON string.

= Note:

o Use eval() only when the source is authentic and trusted which

means use it only if you are sure that the string passed to it is a
valid JSON string

= When you’ ve security risks use
var myObject = myJSONtext.parseJSON();

= Which is available in http://www.json.org/json.js

o but eval() is faster than parseJSON()




Using JSON APIs

= JSON strings can be easily generated using JSON APIs
available at http://json.org

= There are two main classes available in org.json.*
package

O 0org.json.JSONObject
O org.json.JSONArray

= Strings can be generating from objects of JSONObject
or JSONArray using their toString () methods




Benefits of JSON over XML

JSON supports data types like string, integer, boolean etc.

JSON is native data format for JavaScript and therefore it
faster for the browser to read and understand.

As JSON contains no tags but data and therefore less data
to be transferred between client and the server. So, it s
lighter than XML.

Easy for humans to read and write.




JSON References

= http://json.org/
= http://www.json.org/java/

= S. Gupta: JSON
o http://www.slideshare.net/sanjay/j-s-0-n
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About Web services

= \What is a Web service?

= Whatis a WSDL?

= \WWhat is SOAP?




WSDL Structure

<definitions>

<types>
definition of types........
</types>

<message>
definition of a message....
</message>

<portType>
definition of a port.......
</portType>

<binding>
definition of a binding....
</binding>

</definitions>




SOAP Sample

POST /StockQuote HTTP/1.1
SOAPAction: "Some-URI*

<soapenv:Envelope xmlns:soapenv="......">
<soapenv:Header/>
<soapenv:Body>
<it:GetEmployeeName>
<it:ID>4118830901957010</it:|ID>
</it:GetEmployeeName>
</soapenv:Body>
</soapenv:Envelope>




Have you ever wondered why
here is so much overhead in
designing a simple web service

like ‘GetEmployeeName’ using
SOAP?




REpresentational State Transfer (REST)

= REpresentational State Transfer

= \WWhat is JAX-RS?

= What is Jersey?




REST Concepts

= Resources (nouns)
— |dentified by a URI
e Uniform interface (verbs)
— Small fixed set:
Create, Read, Update, Delete

e State Representations

— data and state transferred between client and server
XML, JSON, Atom, XHTML, ...




JAX-RS Introduction

= Set of Java APIs for development of
web services built according to the REST principals
= Annotations

= Jersey is the open source , production quality,
JAX-RS (JSR 311) Reference Implementation for
building RESTful Web services.

= Jersey Homepage
https://jersey.dev.java.net/




Use Standard Methods

GET Read, possibly cached
POST Update or create without a known ID
PUT Update or create with a known ID

DELETE Remove




Sample RESTful Web service

@Path("/helloworld/{name}")
public class HelloworldResource {
@Context
private Urilnfo context;

/** Creates a new instance of HelloworldResource */
public HelloworldResource() {

}
/**

* Retrieves representation of an instance of jaxrstest.HelloworldResource
* @return an instance of java.lang.String
*
/
@GET
@Produces("text/plain")
public String sayHello(@PathParam("name") String name,
@DefaultValue("HR") @QueryParam("dep") String department) {
return "Hi "+name+" Welcome to "+ department +" department";

}

@GET

@Path("/sunresource")

public String testSubResource(){
return "This is from Sub Resource";

}

/**

* PUT method for updating or creating an instance of HelloworldResource

* @param content representation for the resource

* @return an HTTP response with content of the updated or created resource.

*/

@PUT

@Consumes("text/plain")

public void putText(String content) {
System.out.printin("======"+content+"=====");

}




HTTP Example

Request

GET /music/artists/beatles/recordings HTTP/1.1

Host: media.example.com
///)';ccept: application/xml 1‘\\
Method Resource
Response
/P HTTP/1.1 200 OK
Date: Tue, 08 May 2007 16:41:58 GMT
Server: Apache/1.3.6
Content-Type: application/xml; charset=UTF-8
State
transfer <?xml version="1.0"7?7>
<recordings xmlns="_.">

<recording>.</recording> Repfesentatiﬁﬂ

\h </recordings>




Examples on the web

= Google AJAX Search API
— http://code.google.com/apis/ajaxsearch/
= Amazon S3
— http://aws.amazon.com/s3
= Services exposing Atom Publishing Protocol or GData

—i.e. Google apps like Google Calendar
= Accidentally RESTful
— Flickr, Del.icio.us API




REST Framework alternatives

= Jersey (opensource reference implementation)
o http://jersey.java.net/
= Restlet (opensource client and server API)
— http://www.restlet.org/
= CXF
— HttpBinding
— JAX-WS Provider/Dispatch API
= Axis2
— HttpBinding (WSDL 2.0)




For More Information

= BOF-5613 - Jersey: RESTful Web Services Made Easy
= Official JSR Page

> http://jcp.org/en/jsr/detail?id=311
= JSR Project

> http://jsr311.dev.java.net/

http://www.cwinters.com/rest/




RESTful WS OSGi alatt

= Java annotaciok hasznalata
= OSGi Service osztalyra:

/7 . 7 (]

/’ [ 7 [}

o @GET, @POST, @PUT, stb
o @PathParam: a paraméter neve az elérési utban

= Component Definition az OSGi szolgaltatashoz
= JAX-RS Connector ajanlja ki REST szolgaltatasként




Webszolgaltatasok .NET platformon

= ASP.NET: alapvet6en SOAP-ra felkészitve

= Codebehind pattern: nem MVC-szer( struktura

o Nem értelmezhet6ek a REST-es URI template-ek
o Ezen az ASP.NET MVC mar segit (kb. 2010 6ta)

= Windows Communication Foundation:
Egészen mas filozofia
o Valodi ,contract-alapu” megkozelités

o Explicit interfészt definial a kilvilag felé, nem pedig
egyszerl [WebMethod]-annotalt metddusokat

o Cél: a .NET platform sajatossagait ,eltakarni”

o Fel van készitve REST-re (jol!)




RESTful over WCF

= A WCF szolgaltatas fejlesztésének tipikus |épései:
o Metodusok rogzitése az interfészben
o Interfész implementalasa (szerver oldalon)

o Adattipusok publikalasa metaadatként a kliensek felé
= REST-esités” == annotacio a Javaban

o Specialis attributumokkal latjuk el a metdédusokat
o Ezek URI template-eket irnak le

o A HTTP kéréseket ezek alapjan osztja szét a szerver




Példa: HelloWorld

= WCF

o Interfész

[OperationContract]
string HelloWorld();

Imblementacid public string HelloWorld(){
©1mp return "Hello World";

}

= REST-esités”
o Csak az interfész valtozik — az implementacié nem!

[OperationContract]
[WebGet(UriTemplate="/SayHello"]

string HelloWorld();




Adattipusok megosztasa

= Mi torténik, ha osszetett adatstrukturaink

vannak? public class Book{

O Hogy adjuk 3t? public int id {get;set;}
public string title {get;set;}

o Metaadatokkal }

= Csak egy helper osztaly és egy attributum kell!

" DataHelper osztaly: | knownTypes.Add(typeof (Book));
= Attributum az interfészben:

[ServiceKnownType("GetKnownTypes", typeof(DataHelper))]

" Innentdl a kliens ismerni fogja a DTO-t
o Es itt is csak az interfész valtozott (minimalisan)!




= https://github.com/hstaudacher/osgi-jax-rs-
connector

= http://www.oracle.com/technetwork/articles/
javase/index-137171.html|

= http://www.soapui.org/REST-Testing/working-
with-rest-services.html

= http://code.google.com/p/rest-client/

= https://addons.mozilla.org/en-US/firefox/addon/
restclient/

= http://restscratchpad.com/
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Végrehajthatdo munkafolyamatok

Budapesti Miiszaki és Gazdasagtudomanyi Egyetem
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ECYETEM 1782



Végrehajthatd munkafolyamatok

= BPMN

o Business Process Modeling Notation

o ,,Csak” modell és jeldlésrendszer — nem
végrehajthatd

= Kérdés: lehet-e végrehajthato folyamatokat
definialni?
= Valasz: IGEN!

o A munkafolyamat tovabbra is egy modell

o De szerkesztési id6ben forraskddra fordul (pl. Java)
" Elterjedt eszk6zok:BPEL, jBPM, MS WF




Pro’s & con’s

= Miindokolja a folyamat alapu megkozelitést?

o Imperativ programozas esetén is egy munkafolyamat
modell alapjan fejlesztiink (specifikacioban rogzitett)

o Kénnyen atlathato (grafikus modellek)

= Mikor ne hasznaljuk?
o Ha tul nagy a folyamatmodell (nehezen kezelhetd)
o Ha tul egyszer( a funkcionalitas (nincs is valodi WF)

o Teljesitménykritikus rendszereknél nem mindig jo

" Tovabbi jellemzé problémak

o Nehezebb tesztelni és debugolni




iBPMS5 filozofia

= Szakterulet(Domain)-figgetlen megkozelités
o Jellemz6en altalanos elemek: elagazasok, script node...
o A fejlesztd a ,,problémara szabja” az elemkészletet

= \Workltem

o A BPMN2.0 szabvany Service Task elemét valodsitja
meg

o Ha a folyamatban egy ilyenre futunk, a hozza kapcsolt
WorkltemHandler végzi el a feladatot

o A WorkltemHandlert regisztraljuk, az a toolbarra kerul
o Ezutan mar egyszerlen hasznalhato a modellezésben
o El6ny: valéban ,,custom” funkcionalitas




JBoss JBPM

= Platform végrehajthaté folyamat leiré nyelvekhez

= Uzleti folyamatok integracidja Java alkalmazasba
o jPDL, BPEL, Pageflow tamogatas

" Process Virtual Machine

o Nativ folyamat végrehajtas

iBPM

| E— _—
Identity I\.I'I::t Enterprise
Process Virtual Machine (PVM)




jBPM5 Workltem példa

" Webszolgaltatast szeretnénk hivni

= De ilyen elem nincs
o Kulsé szolgaltatast igenybe vétele: Service Task
o A szolgaltatas WS jellege mar domain specifikus
o Lehetne OSGi szolgaltatas, platform feature, ...

[ Workltem J*_*>[ WOrkltelthandIeJ

Folyamat elem Implementacio (Java, MVEL...)




jBPM5 Workltem példa

= Workltem elem definialasa

[

"name" : "WSInvocation",

"parameters" : [
"URL" : new StringDataType(),
"Message" : new StringDataType(),
"ReturnValue" : new IntegerDataType(),

1,

"displayName" : "WSInvocation",

"icon" : "icons/webservice.gif"




jBPM5 Workltem példa

= WorkltemHandler implementalasa

package com.handlers;

# import org.drools.process.instance.WorkItemHandler;[]

public class WSInvocationWorkItemHandler implements WorkItemHandler {

S @0verride
public void abortWorkItem(WorkItem wi, WorkItemManager wim) {
TODO Auto-generated method stub

= @Override

public void executeWorkItem(WorkItem wi, WorkItemManager wim) {

String address = (String)wi.getParameter ("address"):;
String message = (String)wi.getParameter ("message");
System.out.println("Calling WS @"+address+", with message "+message+"..."):

Client client = Client.create():
WebResource webResource = client.resource (address+message);

String s = webResource.get (String.class):

System.out.println(s);

wim.completeWorkItem(wi.getId(), null):;




jBPM5 Workltem példa

= Workltem és WorkltemHandler 6sszerendelése
ksession.getWorkItemManager()
.registerWorkItemHandler(
"WSInvocation",
new WSInvocationWorkItemHandler()

)
= Workltem regisztralasa a toolbarra
drools.workDefinitions = MyWorkDefinitions.wid




jBPM5 Workltem példa

A palettan Service Task
elemként megjelent a

[ Select
i_1 Marquee

— Sequence Flow

% Componests _o WSInvocation

() Start Event
@ End Event
Rule Task
& Gateway

[diverge] [—5 SEN' ce Ta SkS W)

& Gateway
[converge]

(&) Reusable Sub-

—_ -
s Whlnvocation

Script Task
(® Timer Event
®) Error Event
@ Signal Event
(%) User Task

(&) Embedded Sub-
Process

() Multiple
Instances

Még az ikon is custom. ©

(= Service Tasks <0
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jBPM5 Workltem példa

Az Uj elem beilleszthet6 a
folyamatba. Ha ide érunk,

meghivodik a megfelel6 Handler.

=] OSGiStore

\
O A{EJ FlowCenfig > @ @ —P[‘E WSInvocatioﬂ
A

5] DotNetStore




,What’s in the box?”

= Semmi meglepd: egy halom XML

= Példa: a folyamat els6 eleme (FlowConfig):

<scriptTask id="_9" name="FlowConfig" >
<script>

kcontext.setVariable("wsaddress",
"http://localhost:1047/Services");

kcontext.setVariable("wsmessage", "getprice/1984");
</script>

</scriptTask> ) 4E3mecmﬁg <




JBPMS5 REST API

Process Management
Process related data.

POST /gwt-console-server/rs/process/definition/{id}/new_instance
POST /gwt-console-server/rs/process/instance/{id}/state/{next}
GET /gwt-console-server/rs/process/definition/{id}/image

GET /gwt-console-server/rs/process/instance/{id}/activeNodelnfo
GET /gwt-console-server/rs/process/definition/history/{id}/nodelnfo
GET /gwt-console-server/rs/process/definitions

POST /gwt-console-server/rs/process/definition/{id}/remove

GET /gwt-console-server/rs/process/definition/{id}/instances

GET /gwt-console-server/rs/process/instance/{id}/dataset

POST /gwt-console-server/rs/process/instance/{id}/end/{result}
POST /gwt-console-server/rs/process/instance/{id}/delete

POST /gwt-console-server/rs/process/tokens/{id}/transition

POST /gwt-console-server/rs/process/tokens/{id}/transition/default
Task Lists

Access task lists

GET /gwt-console-server/rs/tasks/{idRef}

GET /gwt-console-server/rs/tasks/{idRef}/participation

Task Management
Manage task instances

POST /gwt-console-server/rs/task/{taskld}/assign/{ifRef}
POST /gwt-console-server/rs/task/{taskld}/release
POST /gwt-console-server/rs/task/{taskld}/close

POST /gwt-console-server/rs/task/{taskld}/close/{outcome}




Hazi feladat menetrend

= 1. lépcs6 (1. jBPM gyakorlat, feb. 22.):
"draft" folyamatmodell, script taskok, human

taskok (1. HF)

= 2. lépcsb (2. jBPM labor, marcius 27.):
végrehajthato folyamatmodell (2. HF)
o script taskok lecserélése service taskra
o work itemek definicidja (WSInvocation)
o work itemek felvétele, paraméteratadas megtervezése

o workitemhandler implementacio, integracio az egyes
szolgaltatasokkal




