Pro
Jakarta EE 10

Open Source Enterprise Java-based
Cloud-native Applications Development

Peter Spdth

APIECSS”


https://lituz.com/shop
user
Lituz.com


Pro Jakarta EE 10

Peter Spath

Apress-

[L ITUZ. COM]



https://lituz.com/shop
user
Lituz.com


Li tuz. com

Pro Jakarta EE 10: Open Source Enterprise Java-based Cloud-native Applications
Development

Peter Spith
Leipzig, Sachsen, Germany

ISBN-13 (pbk): 978-1-4842-8213-7 ISBN-13 (electronic): 978-1-4842-8214-4
https://doi.org/10.1007/978-1-4842-8214-4

Copyright © 2023 by Peter Spith

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed.

Trademarked names, logos, and images may appear in this book. Rather than use a trademark symbol with
every occurrence of a trademarked name, logo, or image we use the names, logos, and images only in an
editorial fashion and to the benefit of the trademark owner, with no intention of infringement of the
trademark.

The use in this publication of trade names, trademarks, service marks, and similar terms, even if they are not
identified as such, is not to be taken as an expression of opinion as to whether or not they are subject to
proprietary rights.

While the advice and information in this book are believed to be true and accurate at the date of publication,
neither the authors nor the editors nor the publisher can accept any legal responsibility for any errors or
omissions that may be made. The publisher makes no warranty, express or implied, with respect to the
material contained herein.

Managing Director, Apress Media LLC: Welmoed Spahr
Acquisitions Editor: Steve Anglin

Development Editor: Laura Berendson

Coordinating Editor: Mark Powers

Copy Editor: Kezia Endsley

Cover designed by eStudioCalamar
Cover image by Dapiki Moto on Unsplash (www.unsplash.com)

Distributed to the book trade worldwide by Apress Media, LLC, 1 New York Plaza, New York, NY 10004,
U.S.A. Phone 1-800-SPRINGER, fax (201) 348-4505, e-mail orders-ny@springer-sbm.com, or visit
www.springeronline.com. Apress Media, LLC is a California LLC and the sole member (owner) is Springer
Science + Business Media Finance Inc (SSBM Finance Inc). SSBM Finance Inc is a Delaware corporation.

For information on translations, please e-mail booktranslations@springernature.com; for reprint,
paperback, or audio rights, please e-mail bookpermissions@springernature.com.

Apress titles may be purchased in bulk for academic, corporate, or promotional use. eBook versions and
licenses are also available for most titles. For more information, reference our Print and eBook Bulk Sales
web page at http://www.apress.com/bulk-sales.

Any source code or other supplementary material referenced by the author in this book is available
to readers on GitHub (https://github.com/Apress). For more detailed information, please visit
http,



https://doi.org/10.1007/978-1-4842-8214-4
https://lituz.com/shop
user
Lituz.com


[L ITUZ. COM]



https://lituz.com/shop
user
Lituz.com


Li tuz. com

Table of Contents

About the AUtNOFK ....ccceiiiiisesnnmiisssnnmssssn s a e anan s annn e e s nnnnen s nnnnnss XV
About the Technical REVIEWET ......curusssssssssssssssnssssssnsnssssssnnsssssssnnnsssssssnnsssssnnnnssssnans Xvii
INtroduction .......ccccmmsssnmmnmnssssnnnmnssssnsnssssssnnnnsssssnnnnnssssnnnnssssnnnnnnsssnnnnnssssnnnnnnsssnnnnnnnssn Xix
Part I: Development Workflow Proposal........cccccussssemmnmmmsssssnsnnmnssssssnsnnnsssssnnns 1
Chapter 1: Installing a Development Server........ccccseemmmmmssnsmmmssssssmmsssssssssssssssnnsnss 3
Installing and RUNNING UNAET LINUX ......ccoueeerienmnenenrnessnesesssessssessssessssssessssesssssssssssssssssssssessssenens 4
Installing and Running Under WiNAOWS .......ccovverrevierenssnensesesesessessessessssessessesssssssessessessssessessees 5
GlassFish Application DEDUGQING.....ccceeererrerrerererrersererseserserersesessesessesssssssessesssssssessessessessssesseses 6
Elaborated GlassFish Operation INSTructions .........c.ccocvvvnvnirisn s 6
Chapter 2: Creating and Building Projects with EClipS€ ......cccccmmmrrrsssssssssnnnnnssesssssnns 7
INSEAIING ECHPSE ...veueereeereeeresesese s s s s e e e se e e s s ss e sre e sensesensnnnes 7
CONfIGUING ECHIPSE ..vveuerreerireserrese s s e e s nse e e nnnanes 9
Adding Java RUNTIMES .......ccoveeiniiiniersse e ss s s sessesessssensnss 10
AUING PIUGINS «..veereriesirereresss e sss e s ssesss e sse s sseses e ssesaessssessessessssessessesaessssensesaesssnensessens 10
Using Eclipse to Administer @ Jakarta EE SEIVEL.........ccvcvverierrerenserserssessenessesssssssessessesessessenaes 11
Eclipse EVeryday USAQE ... s s s s s s sre s s snes 19
Changing the ProjeCt LAYOUL ...........ccoveeerenmrreseresesese e s e s sessesenns 20
Chapter 3: Development with NetBeans as an IDE ............ccccinnnnmmmmnnsssnnnmsssssssnnnns 23
INSEalliNGg NEIBEANS ... 23
Starting @ NetBeans PrOjECT.........ccvecrvcrnesirnsens s s 24
MUII-IDE PrOJECES c.uevevteerersestestssessessessssessessessessssessesaessssessessesasnsssessesasssssensessssssssssessessessnsensenaes 25

LITUZ.COM v



https://lituz.com/shop
user
Lituz.com


Li tuz. com

TABLE OF CONTENTS
Chapter 4: Git and SUDVErSiON .......ccccrrissnnnmmssssnnssmssssssssessssnssssssssnssssssssnsnssssssnnnsssss 27
The Subversion Version Control SYSTEM ... 27
SUDVEISION ClIBNES ... s 32
The Git Version Control SYSTEM...........cccverrnsnnesr s senns 36
CT 01T TSSOSO 39
Chapter 5: Continuous Integration..........cccusemmssnmmsssnnmsssssmsssssmsssnsssssssssssnsssssnnssssnnss 43
ThE JENKINS Cl SEIVET ......c.coiviriiieiisirissssess s s 43
Starting @ JENKINS PrOJECT.......ccucvierevirierrerere s s sessese e seessse e ssesassessesaesassassessesaesssssssessenes 44
ST o LT =] OSSOSO 46
Creating Real-World BUildS...........ccuirinnininnnnine s ss s s se s s srs s snes 49
Triggering BUilds from Git..........cocuerrienerienrnsesssesess s s s s senss 53
Triggering Builds from SUDVEISION.........cccccriiernennnsernse s ssases 55
Analyzing Jenkins BUilds Via REST ...........cccrirnnninerenessene s sessesessessssessessesssssssessessessssessessens 56
Chapter 6: Corporate Maven RepoSitOries........ccsmssmsssssssnsssssssansssnsssansssassssnsssansas 61
The Maven Repository LayouL...........ccocviiriiniinn e sses s s e ssss s ssesaenns 63
A Simple Server to Provide Mavenized Artifacts........cccccocvevrninnicsniccc e 64
The Marvin EAR ROOE PrOJECL.........cocoereeecrerereree e 65
The Marvin Web Project..........ocicn s 69
The Marvin EJB ProjECT ..o s 70
Laying Out the Projects AgaiN...........ccucririinnnienie s se s s e s ssessssessesnens 71
The WeDh ProjeCt COUE........cccocrererrreeereresrseesesesesssse e ss e e se s sssssssesssssnsasnssens 72
The EJB PrOJECT COUE ......cerveeireeriescrie ettt sre st st se et sesne e 75
Building and Deploying the EAR ... s ss s 79
Using the Corporate REPOSITONY........ccovcvrerirenrcre s 79
A Sample JaVa LIDFary........ccccoviecrcsrnseesesesesse s sss s sessssssssssssens 80
Building and Uploading Company LiDraries .........ccccvvnnniniesnnnsessessssssessessessssessessesssssssessesss 82
Part Il: Advanced Web Tier TOPICS ...cccceurrrrsssssnsnmmmssssssnsnsssssssssnnnsssssssssnnnssssans 87
Chapter 7: Facelets.......ccciuuinmmmmmmsssnnnmmmssssnnmmssssssnmmssssssnssssssssnsssssssnsssssssnnnsssssnnnnsssss
ces Templating via T TS



https://lituz.com/shop
user
Lituz.com


Li tuz. com

TABLE OF CONTENTS

FaceletS TAgS OVEIVIEW .....ceevueverrererresersenersessessssessessesessessessesssssssessesasssssensessesssssssessessessnsensesaes 91
The <UiINCIUAE> TAQ.... oo e s a e s r e s n 91

First Variation of the <ui:composition> Tag .........ccocririninninininse e 91
Second Variation of the <ui:compoSItion> Tag........ccccvverrernrnrerrerienssenseress s ssssessessens 91

B (TR T 1T o e Vo S 92

The <UZAEfINE> TAQ ..vevveiierierree e e e e e re s e e s 93

B (TR T T2 T2 L (- Vo S 93

The <ui:compPOoNENT> TAQ ..viveiiiiirir e n 93

The <ui:deCOrate> TAQ .....ccccvveriririir s e e e r e s s e e s re e s 94

The <ui:fragment> Tag.....ccccuviririnrr e e n 95

B (TR T 0T o Vo S 96

The <uizdeDUG> TAQ ...ovveiirieiierrr e e s a e s ae s n 97

An Example FACEIEtS PrOjECt..........ccooeeerveree st r st r s e s se s e e se e e ne s naeens 98
Chapter 8: Faces Custom Components......ccccusssssnmssssssssssssssssssssssssnssssssnssssssssnnnnss 111
Custom Tag LIDraries ... s st se s snens 111
Composite COMPONENTS ........coiiririre e s b s e nae 114
Custom Components iN JAVA.........ccvvvrnnieniennninsene s s s sse s e ssssessessessessssessesnens 117
Chapter 9: FIOWS.......cuuieemmmmmssmnnmmsssssnnmmsssssssmssssssssssssssssssssssssnnssssssnnsssssssnnssssssnnnnss 119
THE FIOW PrOCESS.....cectierrerreiesessesresssss s e ssesss e s sse s s e s e sss s s e s sressassnsesnessasssnensessessansnsensees 119
BASIC FIOW SEBLUP ..verveerierererirsersere s ses e sse e ss s e s e saesasssssessesaesessessesnessssessesnesassssnesaessesssnensesaens 120
Overriding CONVENTIONS.........ccecerierreereererersee s rse s e s e se s e s see s e saeseessesaesaeseesaesnesaeesesaesaensenns 123
Specifying a Different FIow Start Page.........ccccvvevrrerirrenre e erer e re e s 124
Specifying a Different REtUIN PAQE .......c.cevuercirrirreerereree s er e v e s e se e s nnes 124
Programmatic Configuration............cccueiinininninnn s 125
Handling FIOW QUICOME.......covcioreerce s s sesss s 127
Passing Data BEIWEEN FIOWS.........cccuvcernenneniiise s sssse s s ss s s sessesenns 127
Chapter 10: WehSOCKetS........ccccuruismmmmmmssssnnmmmssssnnnmssssssnssssssssnsssssssnnnssssssnnnsssssnnnnss 131
Websockets 0n the SErver Side ... 131
................................................ 135

LITUZ.COM



https://lituz.com/shop
user
Lituz.com


Li tuz. com

TABLE OF CONTENTS

Chapter 11: Frontend Technologies .........cccurerssnnnnrsssssnnsssssssnnsssssssssssssssssnsssssssnnnss 137
No Third-Party Frontend TEChNOIOGY.......ccccucvrerieririe s s e s se e sae e sae s 138
PIAY 2 ...t e e e e e Rt e e ae 139
3T o OSSN 139
ANGUIAE 2.t se e e s e s ae e s e e R e e e e e e e e s R e e e e e e e aenrene e e nnnnnees 141
SPHNG BOOL ... e 142
VU ...t R AR A A e e R R R 142
S 01 T 143
01110 144
ACEFIAMEBWOIK.......oceeeeeee e s naennens 145
APACHE STTULS 2. s b ae s 145
61 PR 146
VNN ... s 147
(D L 0] ST 147
D3JS cuuvrerrrrrrrre e e AR AR R R R AR e e e 148

Chapter 12: Form-Based Authentication ...........ccccmmmmmnnnnnnnssssssnmnnnnnnnssssssssnnnns 149
Enabling Security 0N the SEVEN ... s 149
Form-Based Authentication for FACES........c.cucuurirrninninnnese s s 151
Security RoIe MapPiNg......ccooueerinerniesisesssese e sr s se s s 154
Form-Based Authentication XHTML COUE ..........cccorrrninmnmsennmnssssse e sesssssssaes 155

Chapter 13: Client Certificates......uummmmemmmmmmmmmmssssssssnmmmssmsssssssssssssssssssssssss 159
Preparing SCrPHING ....co.ci vt a e s e e e ne e ae e en 159
Generating Client Certificates ..o 160
Storing the Client Certificate in the BrOWSEN .........cccoverrnnennesnnsse s sessesenns 163
Storing the Client Certificate on the SErVer ... e 164
Client Certificate Web APpliCations .........ccccoveriicrnirnc e 166
Additional GlassFish CONfigUIation ...........couevrriereressenseresesessesere s ssssessessesssssssessessens 168
Client Certificate EXAMPIE........ccvcvierrerererrie s rrer e s s see s e s e s s s e s sn e s s e e e snesnenaeans 169

{Llruz. COM



https://lituz.com/shop
user
Lituz.com


Li tuz. com

TABLE OF CONTENTS
Chapter 14: REST SECUNItY .....cccrrrssnnnmrsssssnnsssssssnnssssssnnsssssssssnsssssssnnsssssssnnssssssnnnnss 175
Security Constraints for REST URLS..........cccovvrnininnnnn s sesse e sessssesens 176
ADOUT JSON WED TOKENS .....cvereecrerceree e sesese s s ses s sss e neenis 176
Preparing GIasSFiSh ..........cccvvvienrcs s 178
The JWT Login Process, Client COUE..........cccvererrinernsessnesesesesesesssesesssessssesessssessssesessessssenens 178
R =] =] 4 L 184
The JWT Login Process, SEIVEIr COUE ........cvvirrerrerreresserserersnssssessessessssessessesssssssessessesssssssessees 185
Sending JWTS Back 10 the SEIVEN ... 190
Handling JWTs in REST ENAPOINTS ......ccvcviiiinninrne s ses s e ssssessesnens 191
Chapter 15: JAVA MVC........cccussunmmmsnnmsssanssssansssssnssssansssssnsssssnsssssnsssssnsssssnssnssnnsnnsns 195
ADOUL IMVC.......ec s s se e s e ne e e e e nne e nr e 195
INStalling JAVa MVC.........cooceeieeiresere e 196
00 10 U= U0 T OO 198
R3]t LT L PR 203
MOGEI CIASSES ....c.cererririnrereresrsseesese e se e a s se e p s nesp s s 203
CONEIOIIEE CIASSES ....c.erveuereeecrerererseerreeresese e ses e e s e se e see e s e sae e e se e e e nne e se e nessesenns 206
LTS T TSR 212
VIBW PAJES......civieiiiiiniesiriese s s s pnne e p e npnnennnnn e 214
Running the Pet Shop APPlICALION.........ccccvcererrrrrre e enens 223
Part Ill: Advanced Architecture Related TOPICS ........ccsssemmsssssnnsssssanssnssannnas 225
Chapter 16: Microprofiles.......cccsrussssssrsssssnnsssssssnssssssssnssssssssnnsssssssnnssssssssnssssssnnnnss 227
Starting a MicroProfile Sample Project..........ccrnnininnicsnesens s ses e 229
Installing @ MiCroProfile SEIVEN ... e 231
Changing the Application 10 @ MiCrOSEIVICE..........ccvveererrererenerrese s e senns 231
Deploying and Running the MICrOSEIVICE .........ccucervverrnenmnesessse s sessesens 234
Chapter 17: Custom CDL..........ccccviiemmmmmnssnnnmmsssssnnmmsssssnmssssssnesssssssessssssssessssnnnnss 241
CDI SPECITICALION......ccvereeserererrrserse st re e s s re s e s e e e s s s s ae e e e naesae e e e nannnens 241
ildi i A0S e eeeeeeeneseeeeeeneeenesemanaameng SRR e s e R e nr e 242
QUATITIBIS .. .vveeececeeeeseseeseseseesss s ssssssasssssssssessssssenenesssssesessssssss R eesssssssssssnsssnsssnsssnsssnsnsnenenenes 246
TUZ.COM

| )



https://lituz.com/shop
user
Lituz.com


Li tuz. com

TABLE OF CONTENTS
ARBINALIVES ... e e 249
Lo (010 1o £ 251
£ e10] 0SSOSO 253
TG 010 SRS 255
Do 0] (0] £ PSSO SSRN 255
Chapter 18: Interceplors........ccccmninemmmmnssssnnnmmssssssnmsssssssnmssssssnnesssssnnsesssssnssessssnnnnss 257
(0 L T T0 (0 OSSOSO 257
JPA LifECYCIE LISTENEIS ......oiceriecrecirer e n s s s s s s s 261
SEIVIEE LISTBNEIS ... e 263
FAceS PhASE LISIENEIS .......cccoureeereercc e 264
Chapter 19: Bean Validation ..........cuuseeemmmmmmmmmsssssssssssssssssmssssssssssssssssssssssssssssnssnsnss 267
Where 10 Use Bean Validation .............cccvvvenrnenmnnnnnsmsssssessss e sessesssssssssssesesssssssenens 268
HOW 10 Add CONSIIAINTS.......ccoierirreserrese s 269
BUilt-in CONSIIAINES ... s 269
1LY (0] B 0] LY 1 272
Bean Validation EXCEPLIONS .........cccveeereererierrie e serser e s s e s see e se s e e s e s sae s e e snesnese s e esnesaenannns 274
Chapter 20: Jakarta EE CONCUITENCY .....ccuutrrrrmsssssssmnnnnssssssssssssssssnsssssssssssssnsnnnnnness 277
Preparing the Jakarta EE SEIVEr ... s s s e s sssssssessesnens 277
Using @ ManagedEXECULOrSEIVICE .......ccoveererererrenerrssesesesese s s s e sessesenns 278
Using a ManagedScheduledEXeCULOrSEIVICE........ccuuerrrereresernsesesesese s sessesenns 280
Using the ManagedThreadFactory ..........ccucvervnmnsesesessssese e sesse s sss s sse s e ssessssessesnens 283
Enterprise Concurrency and TranSaCtiONS........cucvvevereierserseriessssesseresssssssessessessssessessessssessesaens 284
Chapter 21: Batch Processing ........cccsrusssssnssssssssnsssssssnsssssssssssssssssnnssssssssnssssssnnnnss 285
Batch Processing CONCEPLS .......coverveereririrrie e serer e s s s see e s e s e e s e s sae s e e snesae s e e e esaesaenanens 285
Preparing the Server for BatCh Processing.........c.cccvivnnnininnsnncniesssissesese s sessessens 286
An Employee Attendance Example BatCh ProcesSing.........ccovrvrerenmrensesessnsesesesessssessssesssnessnnes 287
Starting a Batch Processing EAR PrOjECt ... s ses e s 288
Example Data Preparation ...t 293

JOD DEfiNITION FIl .vvvviieriiiiiiii e ssressresssesssssssssesssses Rersssessssnssssnessssessssesssnnss 293

LITUZ.COM



https://lituz.com/shop
user
Lituz.com


Li tuz. com

TABLE OF CONTENTS

Batch Processing SChEAUIING ......cvvevererreriererrssersesessssessessessesessessessesssssssessesssssssessessesssssssessens 295
Batch Processing Java Artifacts..........ccccvvrinninininnsssne s sessesnens 296
Building and Deploying the APPliCation ..........cccoeerrerneerrerere e 303
Part IV: Useful Supporting Technologies........ccctuuussmmmnmmmsssssnnsnmnssssssssnsssssnns 305
Chapter 22: XML Binding .......ccceermmmssssssssnmmmmsssssssssssssssssssssssssssssssssssssssssssssssssssssess 307
Why JAXB IS SO COMPLICALEA .....ccvreeerreerrnesrsresesese s e ss s se s s ss e ssssesessessnsenens 307
Writing a Java ObJeCt Tre@ @S XIML......cccccvererersereresssseressessesessessessessssessessessssessessessesesssssesseses 309
0 [0 T TR T 1 =T 4 R 313
Transforming from XML t0 JaVa..........ccciiniinininsn s 316
Generating Java Classes from SChEMAS..........ccccorrerrrerreserese e 317
Chapter 23: JSON Handling ........ccccocsrmsmsmsmsmsmsmsmsmssssssssssssssssssssssssssssssssssssssasasasases 319
JSON DOCUMENTS .....viirierieiesire et s e e e b e st n e ne s 319
JSON With REST SEIVICES ....ccerveruerreriririesesissessesessessssessessessssessessessessssessesaesssssssessessesesssssesseses 320
GENEIAtiNG JSON.....cue ittt e se e s s e e e s s e e e e e e saeeae e e e nannnees 323
ParSing JSON .....ceveriertrierere st s sa s sse s s s e s saesaesa s saesaese s e s s sae s s e e naesaesae e naesaesaenennensesaens 324
Binding JSON 10 Java ODJECES......ccccruecerirerirerer st se e e 325
Chapter 24: Jakarta Mail.........ccccusssemnnmmssssnnnmmssssssnssssssssssssssssnsssssssnnssssssnnssssssnnnnss 331
Installing Jakarta Mail..........c..ocoreomreirerere e e 331
Generating and Sending EMAIIS...........ccovevnermnnnmrnsessesese s s sessssenns 331
Chapter 25: Application Client (Gro0VY) ......cccusseemmmsssssnssmssssssnssssssssnsssssssnnsssssssnnnss 335
Providing an Enterprise AppliCation...........ccoueeerinernsesnesnnese s s 335
Building an Application CIIENt ..........cccevviviriernrrrere e s se e se e s e s s s s e ssesaens 337
Running a GroovyConsole Application ClIent .........c.ccoevvrvnierienssnseniesssessessesesessesessessssessesaens 338
Chapter 26: Adding Scripting Languages ........cccuremmsssnssmmssssssnmssssssnssssssssssssssssnnnss 341
Installing SCripting ENQINES ......cccvoeiueccrrierrecere ettt se e 341
USiNG SCHPLNG iN JAVA ......ccceeeeeeer e 342

LITUZ.COM



https://lituz.com/shop
user
Lituz.com


Bu kitobning tanishuv
parchasi hisoblanadi.

Kitobning to'liq gismini
lituz.com saytida o'qging.
-\

[L ITUZ. COM]



user
Typewritten text
Bu kitobning tanishuv 
parchasi hisoblanadi. 
Kitobning to'liq qismini
lituz.com saytida o'qing. 

user
Typewritten text



user
Lituz.com


	Table of Contents

