ENTERPRISE JAVABEANS:
STUDENT GUIDE

TABLE OF CONTENTS

(070180 ¢TI B It Y or'g § o] (o) s U PP P PR PTPPIRE viii
ProsoftTraining COUISEWATE ........c.iuiin ittt ettt ettt et ea et e et et eaeneen e eeaeanennennens viii
COUTSE ODJECTIVES ... et ettt ettt ettt e et et et e e e e e e e e e e eneenees X
(G111 o To) s s 11 B § o JU PP O TP P PPN X
SYStemM REQUITEIMIEIITS «..euiniiii ettt et ettt et et ea e e e e e e eaeenean X
Conventions and Graphics Used in This BOOK.......cccuiiiiiiiiiiiiiiiiiiiii e xii
Lesson 1: Introduction to Server-Side Component Software 1-1
Pre-ASSesSSIMENT QUESTIONIS. .. uuiu ittt ettt ettt enae 1-2
) Fa N goTe 1B el uTo) o NN U PP 1-3
Client-Server and Multi-Tiered Archit€CtUIes ......cooiuiiiiiniii e 1-3
S TeTinr 2= ol 0o s a] o Yo} s <3's L4 TP PPN 1-5
Component ArchiteCture SOIUTIONS .. ..iuuienitii et ea e 1-6
N 12 D DV Tl s Fa Lo) (oY= [T S PP PPT PR 1-8
EnterpriSe JavaBEaIIS .. cuiu ittt aane 1-10
LeSSON 1 REVIEW ...cuuiiiiiiiiiiiiiii i 1-14
Lesson 2: Overview of the Enterprise JavaBeans Framework 2-1
Pre-ASSESSIMENT QUESTIONS .ttt e ettt e et et e et et it et et it eneaetenasesenesesaenenesaenenenannns 2-2
Introduction to Enterprise JavaBeamns ... ...c.oviuiiiiiiiiiiiiiiiiiiiii e 2-3
EUB ATCRITECTUTE ... ettt et ettt et et e et e e eae e 2-3
Client Interaction with Enterprise JavaBeans .........ccoviuiiiiiiiiiiiiiiiiiiii e 2-4
EJB CONtAINET SEIVICES t.tuitnititii ittt ettt et e e et ea e e e e et et eaaennan 2-5
The EJB HOME ODJECE. ..ciuuiiiiiiiiiiiiiie ettt et e e e e e 2-6
The EJB ODJECL .euniiiiiiiiiiii ittt ettt ettt e et et e a et e e e aaa e 2-6
Types of Enterprise JavaBeams ... ....oiuiiiiiiiiiiiii e 2-7
Deployment DESCTIPIOIS ...uuiuuiiiiiiiiei ittt et ettt e et e e e e e e e eaes 2-9
The EJB-JAR FilE ..couiiiiiiiiiiie ettt 2-9
LEeSSOM 2 REVIEW ..c.euiiiiei ettt et et ettt e e e e et et e e ens 2-11
Lesson 3: Creating Session Beans 3-1
Pre-ASSeSSMENT QUE S IO S 1.ttt ettt ettt et et et et et et en e et e ee e e aaaararaaaaaaaaaans 3-2
Introduction to Session BeamS ........coiviiiiiiiiiiiiiiiiii 3-3
Creating the Enterprise Beamn Class ....c.ocui ittt ene e e 3-3
Stateless and Stateful Session Beans.........ccoccoviiiiiiiiiiiiiiiiiii 3-7
Writing Business Methods for an Enterprise Bean ..........coooiiiiiiiiiiiiiiiiii e 3-9
The Home INterface ......c.oviiiiiiiiiiiii 3-10
The EJB ODJECT .. euiiiiiiii e e ettt et et et ea e e et e et e enes 3-11
EXCeptions in EJB ... 3-12
Example: A SeSSION BEAI .....cuiiiiiii e 3-22

ComputerPREP, a division of ProsoftTraining - 1.800.228.1027 - 1.602.275.7700
www.ComputerPREP.com - www.CIWcertified.com

CCL03-CEEJBS-PR-303 toc.doc - page 10f4



The Library APPLCALION ...vuuiitiii ittt et ettt et e e et et et e et e eaeaneeneennenes 3-24

Introduction to EJB DePloymEnt......ccueuutiuniiueiieiieiie ettt et et e ete e et e ea et et eeneaneereennees 3-25
The Deployment DESCTIPIOT ..c.uiuuiitiiiitiieit ettt et e et e e et e e et e et et et e eneanenns 3-25
Environment Data .......coooiiiiiiiiiiiii 3-27
UsINg Bean REEIEIICES ...c.uiuuiiiiiiiie ettt et et e et et e et e e e aeennees 3-29
USING RESOUICE FaCTOTIOS . .c.uitiitiii it 3-31
Assembler/Deployer Roles with the Deployment DeSCriptor ........ccuveeuieriiiiiiiiiiiieiiiiieieeieenneen. 3-33
EJB Deployment in an EJB SeIVeT......c.iuiiiiiiii et eaee 3-33
LeSSOM 3 REVIEW ..iviiiiiiiiiiiiii ettt e e et e e 3-46
Lesson 4: Entity Beans 4-1
Pre-ASSesSSIMENT QUESTIONS. .. uuiuit ittt ettt enae 4-2
Introduction to Entity EnterpriSe BeamnsS........ocuiiuiiiiiii e 4-3
What Is an Entity BEamP ... et ettt et 4-3
PrImIATY KOy S ittt ea e 4-5
Entity Bean ATCRITECTULIE ......ou.ieii ettt ettt et e e e e 4-5
Bean-Managed PerSiStEIICE . ... .. iu ittt eaas 4-8
Entity Bean Methods ... ettt 4-10
Using Finder Methods. . ...ttt e e e e e 4-15
The RemOte INterface . c.uiuiiiii et ettt et e e e e 4-18
The HOme INTEITACE ....ivniei e ettt et e e e 4-18
LESSOML 4 REVIEW ..ottt ettt et ettt e et e ettt et et e e e e e aneane 4-28
Lesson 5: Enterprise JavaBeans Clients 5-1
Pre-ASSESSIMENT QUESTIONS .ttt ittt e et et et e et et e et et it aneaetenasesenesetaenenesaenenenannns 5-2
Introduction to EJB CLEIES ...uiuuiuiiiiiei ettt e e e 5-3
L0 5o Y= 0 A\ B ) S PP P PP 5-3
Creating an EJB INSTaAMCE .....ouuiuii et 5-5
Removing the EnterpriSe Beam ... ....c.ouuiuiiiiii e 5-5
(G151 s LA T=Ta's | o) (ST PP P PRSP PPN 5-5
LESSOI S REVIEW ...ttt e ettt et et et e et e e e et et et e ens 5-11
Lesson 6: Container-Managed Persistence 6-1
Pre-Assessment QUESTIONS.......cooviiiiiiiiiiiii 6-2
Introduction to Container-Managed PersiStence.........ccuvvuuiiiiiiiiiiiiiier e 6-3
The Primary KeY ...ttt ettt et ettt e e e e et e et et e et e enneanaeenns 6-4
EJB Methods and CMP ..ot 6-4
The Deployment Descriptor and CMP.... ..o e 6-6
Example: A CMP ENtity BEAI......cuiiuiiiiiiiii et ea e e 6-7
LeSSOM 0 REVIEW ...iuiiiiiiiiiiiiiiiiici et 6-12
Lesson 7: Transactions in Enterprise JavaBeans 7-1
Pre-ASSesSSImMENT QUESTIONIS. .. uuiu ittt enas 7-2
Introduction tO TranSACIOIIS .....iu ittt et et e e et e e e eaas 7-3
What ATe TranSaACIONIS ... ettt ettt e e et e e et e et et e et et eaaas 7-3
Participants in TranSaACIONIS ... c..iu ittt e e e et e e e e e 7-4
Properties Of TranSaACTIONS ....o..iuiui ettt et et et e et e e 7-4
EJB Transactional MOGELS .......c.iuiuiiii ettt e et e et et e e e e ean 7-5
DistribuUted TranSACHIOIIS «.uuuit ittt et e e et e e e et e et e eaan 7-7
JE7e) = Ra e} oW 07c) /=) PP 7-7
Transactions in EJB ... e 7-8

CCL03-CEEJBS-PR-303 toc.doc - page2of4



Container-Managed Transactions (CMT) ......ccuiuuiiiieiiii ettt et ei e eaaeeaaeens 7-8

Bean-Managed Transactions (BMT)......cuuiuueeueiuiieii ettt ettt et et e e et e eneeneeneennees 7-13
LeSSON 7 REVIEW ...cuiiiiiiiiiiiiiiii e 7-18
Lesson 8: Enterprise JavaBeans Security 8-1
Pre-ASSESSIMENT QUESTIONS . uuititiiiiei ittt et et et ettt et et e et et it eneaetenasesenesesaeneneseenenanaenns 8-2
Introduction t0 EJB SECUTIILY ...c.uiuiuiiii ettt 8-3
Defining Users, Principals and ROIES.........c.iiiiiiiii e 8-3
Security and the Deployment DeSCriPtor......u. ittt ettt e e e 8-5
LESSOM 8 REVIEW ...ttt e et ettt et e et e et et et e e et e e aneane 8-11
Appendixes Appendixes-1
Glossary Glossary-1
Index Index-1
Supplemental CD-ROM Contents Supplemental CD-ROM Contents-1

List of Labs

Lab 3-1: Deploying and connecting to an Enterprise JavaBean ..........c..cccceveiiiiiiiiiiiiiiinennenns 3-12
Lab 3-2: Creating and deploying SeSSIiON DeanS ....c.iuuiuiiiiiiiiiiii e 3-34
Lab 4-1: Creating entity DEANS ..ottt e e 4-23
Lab 5-1: Writing a CheckOut client for the Library application.......c..ccocoveiiiiiiiiiiiniiiniiinenennee. 5-7
Lab 5-2: Creating a ChecklIn client for the Library application........c..cc.coviiiiiiiiniiiniinininennee. 5-9
Lab 6-1: Creating a container-managed persistence beamn .........c.ccoeoviiiiiiiiiiiiiiiiiniiniiiieeeeanees 6-9

List of Figures

Figure 1-1: Centralized mainframe architeCtUre ..........c.cceuiiiiiiiiiiiiiiiiiiiini e, 1-3
Figure 1-2: TWo-tier arChit@CtUTIE ......cc.iuuiiiiiiii ettt e e eans 1-4
Figure 1-3: Three-tier arChiteCtUTE . ... ...cuuiiuiiiii et e ea e eans 1-4
Figure 1-4: J2EE arChIiteCTUTC. ...ccuuiiiiiiiii ittt ettt ettt e e e e et e e eneeas 1-9
Figure 2-1: EJB ArChit@CtUTIE .....ccuniiiiiiiiiiii ettt et e e et et e e e eaas 2-3
Figure 2-2: Client interaction with enterprise beamn .........c..ccovviiiiiiiiiiiiiiiiiii e 2-4
Figure 2-3: Communication between stub and skeleton ..........cccooviiiiiiiiiiiiiiiiiiiiii e, 2-7
Figure 2-4: Entity beans provide views to underlying data Stores ..........ccoceveeiiiiiiiiiniineieenneen. 2-8
Figure 3-1: EJB container creates stateless sesSion bean.........ccovveviiiiiiiiiiiiiiiiniii e, 3-8
Figure 3-2: EJB container creates stateful session bean .........c.cccoveeiiiiiiiiiiiiiiiiiiiiii e, 3-9
Figure 3-3: Application Deployment ToOl WilldOW ........cc.viuuiiriiniiiiiieiiieieeinei e eeieenennes 3-14
Figure 3-4: New Application dialog DOX .....c..ceuiiuiiiiiiiiiiii e 3-14
Figure 3-5: Modified Application Deployment Tool WInAOW .........c.cceuvieuiiiiiineiniiieeineieeieenennes 3-15
Figure 3-6: New Enterprise Bean Wizard..........c.ccoeuiiiiiiiiiiiiiiiiii e 3-15
Figure 3-7: Add Files to .JAR dialog DOX......cuiiuiiiiiiiii e 3-16
Figure 3-8: Modified New Enterprise Bean Wizard............ccocoiiiiiiiiiiiiiiiiiiiiiiiin e 3-17
Figure 3-9: New Enterprise Bean Wizard Options .......c.coeuviuiiiiiiiiiiiiii e 3-17
Figure 3-10: Application Deployment Tool: HEIoOWOrld.........c.ccoeueiiiiiiniiiiiiiiiii e 3-18
Figure 3-11: Verify Specification Compliance WindOW...........c.ccoeuiuiiuiiniiniiiiiiiinineneeeeaeanenns 3-19
Figure 3-12: DePloy WIZard .....c.ocuiuuiiniiiiiiii et et ettt e e e eneenee 3-19
Figure 3-13: Modified Deploy Wizard ........c.ocuiiuiiiiiiiiii e e e 3-20
Figure 3-14: Deployment Progress WindOW..........oeuuiuiiiiiinii i e eaeane 3-20
Figure 3-15: Application Deployment Tool after bean deployment ...........cccceeeviiiiiiiiiiininenn. 3-21
Figure 3-16: LibraryDB SCREIMIA .. c.cuiuuiiniiiiit ittt et e e e eneenee 3-24

CCL03-CEEJBS-PR-303 toc.doc - page 3of4



Figure 3-17: EJB l00ks UpP €NVIrONmMent PrOPeItY ... ccuueeueuneerneeneineeieineeieeieeneeneenenneeneenennns 3-28

Figure 3-18: Accessing a factory TESOUICTE .. ...c.uvuuiiniiiiiiiii ettt e e eaaee 3-31
Figure 3-19: New Application dialog DOX .......c.veeuiiiiiiiiiiiiiiiiii ettt e e eaaee 3-35
Figure 3-20: Add Files to .JAR di@log DOX.....iiuuiiuiiiiiiiiiiiieii ettt e eaaee 3-36
Figure 3-21: Entity Settings SCIEEI.....cuuiiitiii et eaeane 3-37
Figure 3-22: ReSOUICE REEIEIICES . c.uuivniitiiiiiiiii et e e e 3-38
Figure 3-23: Transaction Management.........c.oooviiiiiiiiii e eeeane 3-39
Figure 3-24: Adding @ JNDI NAIMIE ......uiiuiiititi et ettt et et e eaeanenne 3-40
Figure 3-25: Enterprise Bean References ........coviiiiiiiiiiiiii e 3-41
Figure 3-26: Deploy Library dialog DOX......c.cuieuiiiiiiiiiie e e 3-42
Figure 3-27: Deployment Progress WinldOW .........covuuiuiuitiiniiiiii et eaeane 3-43
Figure 3-28: Application Deployment Tool after deployment of Library application .................. 3-43
Figure 4-1: Entity DEan Creation ......c..vuiuitiiniiii et e e e ens 4-6
Figure 4-2: Life cycle of an entity bean inStancCe.........cooeviiiiiiiiiiiii e 4-8
Figure 4-3: Using a resource factory to connect to a database........c..c.ooveiiiiiiiiiiiniiiiiiininenn. 4-10
Figure 6-1: Deployment Settings dialog DOX ....c.ocoiuiiiiiiiii e 6-10
Figure 7-1: Flat transactional mOdel ............c.iiiiiiiiiii e 7-5
Figure 7-2: Nested transactional model...........coooiiiiiiiiiiiiiii e 7-6
Figure 7-3: Transaction Management screen in New Enterprise Bean Wizard.......................... 7-12
Figure 7-4: Transaction Management pane in Application Deployment Tool ..............c..c..c.oeeeee. 7-12
Figure 8-1: Users, principals and TOLES ........c.iiiiiiiiii et ea e 8-3
Figure 8-2: SeCUTITtY tabh..c..iuuiiiiiiii i 8-8
Figure 8-3: Editing Roles dialog DOX....c..cuiuiniiiiiii e 8-8
Figure 8-4: Adding roles at the JAR LeVeL........ocuiiiiiiiiii e 8-9
Figure 8-5: Adding permissions at the method level............c..coiiiiiiiiiiiiiii e, 8-9

List of Tables

Table 1-1: J2EE SEIVICES. . tuuttuttutiutiieiieti ettt ettt ettt et e et et et e ea et et eea et et een et et eaneaneenns 1-9
Table 1-2: JavaBeans and Enterprise JavaBeans ........cccviviiiniiiiiiiiiieiieieieieeieeie e eeeeeeanaanas 1-11
Table 3-1: Main DD XML t8ZS . cuutuutitiitiieitiei ettt ettt et e et e e et e en et et e eneaneenns 3-26
Table 3-2: Environment property XML tagS ... ...veuueeuiiniireinieieiieiie ettt eea et eeneeeneenaeens 3-28
Table 3-3: EJB reference XML tagS ....vuuiiiiiniiieiieii ettt ettt e et et et e ea e e eans 3-30
Table 3-4: Factory resource reference XML tags . ..cc.vveuiirieniiiniiieiiiiieeiei et eieeneeeneeneeens 3-32
Table 7-1: UserTransaction interface properties .......c.oviviiiiiiiniieiii e eeaeanes 7-14
Table 7-2: UserTransaction interface methods ..........c.oviuiiiiiiiiiiiiiiiii e 7-14
Table 8-1: Security DD XML taZS c.ueuutuiiiiiieiei et ettt et e e e e e e enas 8-5
Appendixes

Appendix A: Objectives and Locations*

Appendix B: EJB References and Tools*
Appendix C: Works Consulted*

* Appendix found on Supplemental CD-ROM

CCL03-CEEJBS-PR-303 toc.doc - page 4 of4



