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EJB (Enterprise Java Beans)
Entitetsbonner til databasekommunikation
Evt.: EJBQL (EJB Query Language)

Evt.: EJB: Transaktioner og sikkerhed
Laesning: WJSP kapitel 12




. Java 2 Enterprise Edition (J2EE) .

- til store servere
e J2EE-platformens dele

e Webserver

e FEJB (Enterprise JavaBeans)

e (CORBA - fjernkald af objekter (ikke kun Java, sveerere end RMI)
e JTS (Java Transaction Service) - transaktioner (commit, rollback)
e JMS (Java Message Service) - til MQ-systemer.

® f{jeneste til at sende og modtage synkrone eller asynkrone meddelelser mellem programmer

e JavaMail, XML-behandling, ...

e Sun varetager 'kun' J2EE-specifikationen

e Mange uathaengige udbydere af J2EE-platforme

Borland AppServer

Oracle

IBM WebbSphere

JBoss (med aben kildekode)

Sun (referenceimplementation) J2EE != udviklingsplatform

... (>10 andre) Mange udbydere har ogsa egen,

'stromlinet’ webudviklingsmodel




Enterprise JavaBeans (EJB)
- objekter i serveren

e J2EE-container varetager EJB-objekter

e Persistens, transaktioner, sikkerhed

e Kald kan ske lokalt eller over netvaerket
e F.eks. fra JSP-sider!

e EJB koncentrerer sig om programlogik
® Serveren sgrger for al 'benarbejdet’
® Sessionsbgnner repreesenterer et forlob

e Entitetsbenner repraesenterer data fra en tabel
e (Containerstyret persistens (CMP)
e Al databasekode bliver genereret af containeren (!)
® Bonnestyret persistens (BMP)
e Programmagren skriver selv databasekoden

e Meddelelses-drevne bonner




Princippet i kald af metoder i "
objekter over netvaerket

Maskine A Maskine B
@ ////I“//ziii;\\\‘
RMI-skel
kald // kald
interface til /
serverobjekt -~
i/ RMI-stub i L server-
| R e objekt

En EJB-bonne karer en en J2EE-applikationsserver - muligvis adskilt fra klienten

Hver EJB-bonne udgares af tre stykker kildetekst (to interfaces og en klasse):

1)Et fjerninterface (eng.: remote interface), der specificerer hvordan bannen kan
bruges af klienten.

2)Et hjemmeinterface (eng.: home interface), der specificerer, hvordan bonnen
kan fremfindes, oprettes og nedlaegges af klienten.

3)En implementationsklasse af bonnen, med den programkode, der beskriver,

hvad der skal ske, nar de forskellige metoder i fjerninterfacet kaldes.
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Kildekoden i en EJB

Implementationen af bennen Fjerninterfacet (hvordan objektet kan bruges af klienten)
package vp. ej b; Pﬁ;g??ejgeée{E% Renot eExcept i on
ArentSilavadimfiRenpteReention i mport | avax. e] b. EJBGbj ect;
public class Veksl erBean inpl enents Sessi onBean ?Ubllc el feE Wesl el oiehes 220D o6t

. . public doubl e dol I arTi | Euro(doubl e dol | ar)
public void ejbCreate() {} P
public void set Sessi onCont ext (Sessi onContext sc) {} il @es [RETOE HEEERT e
BEB::E xg:g g}gégggysgfg%){%} publ i ¢ doubl e euroTil Dol | ar (int euro)
public void e] bRemove() {} throws Renot eException

}

publ i c doubl e euroTil Dol |l ar(int euro) throws RenoteException

return euro/ 1. 1; Hjemmeinterfacet (fremfinding)

package vp. ej b;
I mport java.rm . Renot eException

publ i c doubl e doll arTil Eur o(doubl e dol | ar) throws RenoteException i nport javax.ejb.*;

| return dol lar*1. 1; public interface Veksl er Hme extends EJBHome

} public Veksler create() throws RenpteException,
Cr eat eExcept i on;

... plus noget information til EJB-containeren (XML)

<?xm version = '1.0" encoding = 'UTF-8" ?>

<! DOCTYPE ej b-jar PUBLIC "-//Sun M crosystens, Inc.//DID Enterprise JavaBeans 1.1//EN'
"http://java. sun.conij2ee/dtds/ejb-jar_1 1.dtd">

<ej b-jar>
<ent er pri se- beans>
<sessi on>
<descri pti on>En veksl e- bgnne (til standsl gs sessi onsbgnne) </ descri pti on>
<di spl ay- nane>Veksl er </ di spl ay- nane>

<ej b- nane>Veksl er </ ej b- nane> <!-- JNDI - navn klient bruger -->
<r enot e>vp. ej b. Veksl er </ r enot e> <I-- fjerninterfacets navn -->
<home>vp. ej b. Veksl er Hone</ hone> <l-- hjemmeinterfacets navn -->
<ej b-cl ass>vp. ej b. Veksl er Bean</ ej b- cl ass><! - - kl assenavn pa bgnnen -->
<sessi on-type>St at el ess</ sessi on-type> <! -- bgnnen er tilstandslgs -->

<transacti on-type>Cont ai ner </transacti on-type>
</ sessi on>

<l-- ... beskrivelse af flere bgnner kunne komme her ... -->

</ enterprise-beans>
b-jar>
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Bruge en EJB

Brug af Veksler-bgnnen

package vp. ej b;
|rrport j avax. nam ng. * /1 pakken ned

nEort j avax. rm . Port abl eRenpt ebj ect ;
p lic class Benyt Veksl er

public static void main(String[] args) throws Exception

[/ Angiv data til JNDI til dens kontekst.
/1 Disse kunne ogsa i stedet angives i jndi.properties

Hjemmeinterfacet (fremfinding)
Hasht abl e env = new Hasht abl e() ;

env. put (Cont ext . I NI TI AL_CONTEXT_FACTCRY, package vp. ej b; .
"com evermind. server.rm . RV I nitial ContextFactory”); Import | ava.rm . Renot eExcepti on;
env. put ( Cont ext . SECURI TY_PRI NCl PAL, adm n"); import javax.ejb.*;
env. put ( Cont ext . SECURI TY_CREDENTI ALS “wel come" ; .
env. Buthont ext . PROVI DER_URL, ) public interface Veksl er Home extends EJBHome
"orm://I ocal host : 23891/ cur r ent - wor kspace- app"); : .
Context ctx = new Initial Context(env); public Veksler create() throws RenoteException,
Cr eat eExcepti on;
Veksl er Hone hj em = (Veksl er Hone) ct x. | ookup(" Veksl er"); }
Veksl er val utaveksler = hjemcreate();

doubl e bel gb = val ut aveksl er. eur oTi | Dol | ar (100) ;
System out.println("100 euro er "+bel gb+" dollar.");

bel gb = val ut aveksl er. dol | ar Ti | Eur o( 100) ;

561 G G 0 A0 Gl ey G ohel ph cura ) Fjerninterfacet (hvordan objektet kan bruges af

} } klienten):
. ° 0 . ackage vp. ejb;
Klienten sldr forst bonnen op med JNDI og far derved fat i anor? j ava. I m . Remot eExcept i on;
hjemmeinterfacet. i mport javax.ej b. EJBObj ect ;
Ved hjelp af dette oprettes (en fjernreference til) bennen, som public interface Veksler extends EJBCbject
derefter anvendes. publ i ¢ doubl e dol I ar Ti | Eur o( doubl e dol | ar)

t hr ows Renpt eExcepti on;

publ i c doubl e euroTil Dol | ar (i nt euro)
t hr ows Renpt eExcepti on;




Typer af EJB

® Sessionsbgnner
e reprasenterer et eller andet forleb og indeholder de data

der knytter sig til dette forlab

e Tilstandslgse (eksempel: Veksler-bgnnen)
e Flere klienter kan dele samme instans

e Tilstandsfulde
e Hver klient far sin egen instans

e Entitetsbenner
e reprasenterer data fra en tabel. De er persistente

(dvs. deres data 'bakkes op' af en database).

e (Containerstyret persistens (CMP)

e Al databasekode bliver genereret af containeren (!)
e Bonnestyret persistens (BMP)

e Programmagren skriver selv databasekoden

e Meddelelses-drevne bonner




Entitetsbgnner med CMP

Udvikleren designer databasen...

CREATE TABLE kunder (navn varchar(32), kredit float)
| NSERT | NTO kunder VALUES('Jacob', -1799)
I NSERT | NTO kunder VALUES(' Brian', 0)

. og beder derefter udviklingsvarktejet generere en Kunde-EJB

Hasht abl e env = new Hasht abl e() ;
env. put (Cont ext. | Nl TI AL_CONTEXT_FACTORY,

"com everm nd. server.rm .RM I niti aI Cont ext Fact ory") ; Kunder creat e()
env. put (Cont ext . SECURI TY_PRI NCI PAL, "adm n"); throvs Renot eException. Cr eat eExcent i on-
env. put (Cont ext . SECURI TY_CREDENTI ALS "wel corre") ; P J P ’

env. put (Cont ext . PROVI DER_URL, . . . .
"orm://l ocal host: 23891/ curr ent - wor kspace- app") ; Kuntdﬁrro&zls nge%régxaég[:ﬁeiyénst rllzinr?dgrrllzxn?égtlﬁegr)r

Context ctx = new Initial Context(env);
KundeHo kunder H = (KundeH t.Ik"Kd"; . .
undeHone kunder Home (KundeHon®) ct x. | ookup(" Kunde") ol | @t @m0l 0
t hr ows Renpt eExcepti on, Fi nder Excepti on;

public interface Kunder Hone extends EJBHone

Kunde kunder;

/1 Use one of the create() nethods below to create a new instance }
/1 kunder = kunder Home.create( );
/'l kunder = kunderHone.create( java.lang.String navn );
/Il Retrieve all instances using the findAll() nethod
/[l (CWP Entity beans onl . . . .
ool F oot on col | = kunderIXI?:me. findAll(); Fjerninterfacet (hvordan objektet kan bruges af klienten)
\'AL?fgt?irt'eﬁ eLa:Ngg![ I(j;terator(); public interface Kunder extends EJBObj ect
{ kunder = (Kunde)iter. next(): String getNavn() throws RenoteException;
System out. println("navn = " + kunder. get Navn()); . . S
Systemout.printin("kredit = " + kunder.get Kredi{/); voi d set Navn(String newNavn) throws RenoteException;
} SysleEin ewt. orh Akl mil) Fl oat getKredit() throws RenoteExcepti on;

voi d setKredit(Fl oat newKredit) throws RenoteException;




EJB Query Language

- -~ EJB Module Editor

Ceneral
@ Enterprise |avabe Method Category: |Finder methods 1II..|
2 Personer
Methods :
Fialds [Hame] findall Add...
Enviranmd | |[Home] findByPrimaryKey( Long primaryKey )]
ElB Refereq | [[Home] findDemMedstoerrekredit] int minimumskredit )
_ Delete
E|B LCfCEﬂ H| l[LocalHome] findAll] ==
security R [LocalHame] findByPrimarykKey( Lang primarykey |
Security Id
Resource R
Resource B
Relationships
Security Roles
Method Permissi ; ' ,
o ms s S MName: |F|ndDemMEdStnerrEKred|t |
Preview XML
Return Type: |java.util.Collection |
Parameters: |int minimumsKredit |
Throws: IFinderException |
@ Expose through Home interface
i Expose through Local Home interface
Method Spec: Collection findDemMedStoerreKredit{ int minimumsKredii ) throw...
select object {p) fram Personer p where p.kredit > 71|
EIE QL Text:
A [ | »

Hj=zlp oK Annullér




= =
EJB Query Language
T
<description>Entity Bean ( CMP )</description>
<di spl ay- nane>Per soner </ di spl ay- nane>
<ej b- nane>Per soner </ ej b- name>
<home>nypackagel. Per soner Hone</ hone>
<r enot e>nypackagel. Per soner </ r enot e>
<l ocal - home>nypackagel. Per soner Local Hone</ | ocal - honme>
<| ocal >nypackagel. Personer Local </ ocal >
<ej b- cl ass>nypackagel. i npl . Per soner Bean</ ej b- cl ass>
<per si st ence-t ype>Cont ai ner </ per si stence-type>
<pri m key-cl ass>j ava. | ang. Long</ pri m key- cl ass>
<reentrant >Fal se</reentrant >
<cnp- ver si on>2. x</ cnp- versi on>
<abstract - schema- nane>Per soner </ abstr act - schema- nane>
<cnp-field>
<fi el d- name>per soner _pk</fi el d- name>
</cnp-field>
<cnp-field>
<fi el d- nane>navn</fi el d- name>
</cnp-field>
<cnmp-field>
<fi el d- name>kredi t</fi el d- nane>
</cnp-field>
<pri nkey-fi el d>personer pk</prinkey-field>
<query>
<query- et hod>
<net hod- nane>f i ndDemvedSt oer r eKr edi t </ net hod- nane>
<net hod- par ans>
<met hod- par an®i nt </ net hod- par an»
</ met hod- par ans>
</ quer y- net hod>
<ej b- gl >sel ect object (p) from Personer p where p.kredit > ?1</ejb-qgl>
</ query>
</entity>
</ enterprise-beans>
</ejb-jar>




EJB: Transaktioner
e Programmatisk ('i handen'-) transaktionsstyring

e Deklarativ transaktionsstyring

e Metoder markeres med en transaktions-attribut
e Det er containerens opgave at sa@rge for at oprette, nedlagge, fuldfore og
evt. annullere transaktioner i henhold til disse

e Required - metoden er med i den aktuelle transaktion.

Der oprettes en ny transaktion af containeren, hvis der ikke er nogen i gang.
e Supports - metoden er med i den aktuelle transaktion.

Der oprettes ikke en ny transaktion af containeren, hvis der ikke er nogen i gang.
e Mandatory - metoden skal veere med en transaktion.

Er der ikke er nogen i gang, kastes undtagelsen TransactionRequiredException.

e Never - metoden ma aldrig veere med en transaktion.
Er der en transaktion i gang, kastes undtagelsen RemoteException af containeren.

e RequiresNew - der oprettes en ny transaktion.
Hvis der er en transaktion i gang, suspenderes denne indtil metoden har afsluttet.

e NotSupported - kan ikke veere med en transaktion.
Hvis der er en transaktion i gang, suspenderes indtil metoden har afsluttet.




Microsoft .NET

Here's one cut at an itemized list of the technical components making up the .NET platform:

«C#, a "new" language for writing classes and components, that integrates elements of C,
C++, and Java.

*A "common language runtime", which runs bytecodes in an Internal Language (IL)
format. Code and objects written in one language can, ostensibly, be compiled into the
IL runtime, once an IL compiler is developed for the language.

*A set of base components, accessible from the common language runtime, that provide
various functions (networking, containers, etc.).

*ASP+, a new version of ASP that supports compilation of ASPs into the common langu-
age runtime (and therefore writing ASP scripts using any language with an IL
binding).

*Win Forms and Web Forms, new Ul component frameworks accessible from Visual
Studio.

*"ADO+, a new generation of ADO data access components that use XML and SOAP for
data interchange.




- .‘
e

J2EE og .NET

J2EE NET

e En standard ¢ En samling Windows-
e Flere udbydere (>15) produkter
® Flere platforme e FEn udbyder
e [Etfirma styrer (Sun) e En platform

e Etsprog (Java) e Flere sprog

e Aben kildekode e Lukket

e JDBC RowSet e DataSet

e EJBCMP ® (mangler)




Microsoft. NET

C# programming language

.NET common components
(aka the ".NET Framework

SDK")

Active Server Pages+
(ASP+)

IL Common Language
Runtime

Win Forms and Web
Forms

ADO+ and SOAP-based
Web Services

J2EE

Java programming
language

Java core API

Java ServerPages (JSP)

Java Virtual Machine
and CORBA IDL and
ORB

Java Swing

JDBC, EJB, JMS and
Java XML Libraries
(XMLA4J, JAXP)

Key differentiators

C# and Java both derive from C and C++. Most significant features (e.g., garbage collection,
hierarchical namespaces) are present in both. C# borrows some of the component concepts from
JavaBeans (properties/attributes, events, etc.), adds some of its own (like metadata tags), but
incorporates these features into the syntax differently.

Java runs on any platform with a Java VM. C# only runs in Windows for the foreseeable future.

C# is implicitly tied into the IL. common language runtime (see below), and is run as just-in-time
(JIT) compiled bytecodes or compiled entirely into native code. Java code runs as Java Virtual
Machine (VT) bytecodes that are either interpreted in the VM or JIT compiled, or can be compiled
entirely into native code.

High-level .NET components will include support for distributed access using XML and SOAP
(see ADO+ below).

ASP+ will use Visual Basic, C#, and possibly other languages for code snippets. All get compiled
into native code through the common language runtime (as opposed to being interpreted each
time, like ASPs). JSPs use Java code (snippets, or JavaBean references), compiled into Java
bytecodes (either on-demand or batch-compiled, depending on the JSP implementation).

.NET common language runtime allows code in multiple languages to use a shared set of
components, on Windows. Underlies nearly all of .NET framework (common components,
ASP+, etc.).

Java's Virtual Machine spec allows Java bytecodes to run on any platform.

CORBA allows code in multiple languages to use a shared set of objects, on any platform with an
ORB available. Not nearly as tightly integrated into J2EE framework.

Similar web components (e.g., based on JSP) not available in Java standard platform, some
proprietary components available through Java IDEs, etc.

Win Forms and Web Forms RAD development supported through the MS Visual Studio IDE - no
other IDE support announced at this writing. Swing support available in many Java IDEs and
tools.

ADO+ is built on the premise of XML data interchange (between remote data objects and layers
of multi-tier apps) on top of HTTP (AKA, SOAP). .NET's web services in general assume SOAP
messaging models. EJB, JDBC, etc. leave the data interchange protocol at the developer's
discretion, and operate on top of either HTTP, RMI/JRMP or I1OP.




Aben Dokumentlicens

e Dette foredragsmateriale er under Aben

Dokumentlicens (ADL)
e Du har derfor lov til frit at kopiere dette vaerk

e Bruger du dele af veerket | et nyt veerk, skal
de dele, der stammer fra dette veerk, igen
frigives under ADL

e Den fulde licens kan ses pa
http://www.sslug dk/Iinuxbog/Iicens html
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