WEB ENGINEERING

EDITED BY GERTI KAPPEL BIRGIT PROLL SIEGFRIED REICH WERNER RETSCHITZEGGER



Web Engineering

The Discipline of Systematic Development
of Web Applications

Edited by

Gerti Kappel, Birgit Proll, Siegfried Reich,
Werner Retschitzegger

John Wiley & Sons, Ltd






Web Engineering







Web Engineering

The Discipline of Systematic Development
of Web Applications

Edited by

Gerti Kappel, Birgit Proll, Siegfried Reich,
Werner Retschitzegger

John Wiley & Sons, Ltd



Copyright © 2003 by dpunkt.verlag GmbH, Heidelberg, Germany.

Title of the German original: Web-Engineering

ISBN: 3-89864-234-8

Translation copyright © 2006 by John Wiley & Sons Ltd. All rights reserved.

Email (for orders and customer service enquiries): cs-books@wiley.co.uk

Visit our Home Page on

All Rights Reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any
form or by any means, electronic, mechanical, photocopying, recording, scanning or otherwise, except under the terms of
the Copyright, Designs and Patents Act 1988 or under the terms of a licence issued by the Copyright Licensing Agency
Ltd, 90 Tottenham Court Road, London W1T 4LP, UK, without the permission in writing of the Publisher. Requests to
the Publisher should be addressed to the Permissions Department, John Wiley & Sons Ltd, The Atrium, Southern Gate,
Chichester, West Sussex PO19 8SQ, England, or emailed to permreq@wiley.co.uk, or faxed to (+44) 1243 770620.

This publication is designed to provide accurate and authoritative information in regard to the subject matter covered. It
is sold on the understanding that the Publisher is not engaged in rendering professional services. If professional advice
or other expert assistance is required, the services of a competent professional should be sought.

Other Wiley Editorial Offices

John Wiley & Sons Inc., 111 River Street, Hoboken, NJ 07030, USA

Jossey-Bass, 989 Market Street, San Francisco, CA 94103-1741, USA

Wiley-VCH Verlag GmbH, Boschstr. 12, D-69469 Weinheim, Germany

John Wiley & Sons Australia Ltd, 42 McDougall Street, Milton, Queensland 4064, Australia

John Wiley & Sons (Asia) Pte Ltd, 2 Clementi Loop #02-01, Jin Xing Distripark, Singapore 129809

John Wiley & Sons Canada Ltd, 22 Worcester Road, Etobicoke, Ontario, Canada MOW 1L1

Wiley also publishes its books in a variety of electronic formats. Some content that appears
in print may not be available in electronic books.

Library of Congress Cataloging-in-Publication Data:

Web engineering / Gerti Kappel . .. [et al.].
p. cm.
ISBN-13: 978-0-470-01554-4
ISBN-10: 0-470-01554-3
1. Web services. 2. Web site development. I. Kappel, Gerti.
TK5105.88813.W395 2006
006.7'6—dc22
2006001395

British Library Cataloguing in Publication Data

A catalogue record for this book is available from the British Library

ISBN-13: 978-0-470-01554-4
ISBN-10: 0-470-01554-3

Typeset in 10/12pt TimesNewRomanPS by Laserwords Private Limited, Chennai, India
Printed and bound in Great Britain by Bell & Bain, Glasgow

This book is printed on acid-free paper responsibly manufactured from sustainable forestry
in which at least two trees are planted for each one used for paper production.


www.wiley.com

Contents

Preface
Foreword

1 An Introduction to Web Engineering
Gerti Kappel, Birgit Préll, Siegfried Reich, Werner Retschitzegger

L1 MOtIVALION .ttt e et e et e e e et e e
1.2 Categories of Web Applications ............c.viuiiuiiiiiiniiiiiiiiiinaenne
1.3 Characteristics of Web Applications .............oovuiiiiiiiiiiniiiininennen...
1.3.1  Product-related Characteristics .............c.oeeuuneernneennneenneen..
1.3.2  Usage-related Characteristics . ..........uveeuneiiniinnnienneeennaen..
1.3.3  Development-related Characteristics. ..........oeeuueeeineerneennn...
134  EvOIUtion........c.oouiiii e
1.4 Objectives and Structure of the Book ...,

2 Requirements Engineering for Web Applications
Paul Griinbacher

2.1 INtrodUCHON ...ttt e e
2.2 Fundamentals .............iiouiiiiiii e
2.2.1  Where Do Requirements Come From?......................cooiiat..
2.2.2  Requirements Engineering Activities ...............ccoviiiiiiine..
2.3 RE Specifics in Web Engineering...........c.ooeeuiiiiiiiiiiiiiiniinneennen.
2.4  Principles for RE of Web Applications ..............ccoiiiiiiiiiiiiiiiinaen...

2.5 Adapting RE Methods to Web Application Development ......................

XV

Xvii



[vi Contents

2.5.1  Requirement TYPeS . .. c.uin ittt 32
2.5.2 0 NOEALIONS . . . ettt ettt e e e e e 34
2.5.3 0008 . e e 36
2.6 OULLOOK ..ot e 37
3 Modeling Web Applications 39
Wieland Schwinger, Nora Koch
3.1 INtrOUCHION .. vttt ettt e 39
32 Fundamentals ..........ouniiniiniit e 40
3.3 Modeling Specifics in Web Engineering ............oooviiieiiiiinineineiininennnns 41
750 T80 57 Y £ 41
TR 0 A ] 1T £ 42
333 PSSttt e 42
3314 CUStOMUIZATION . .o e .vet ettt ettt e e 43
34  Modeling REqQUITEMENES .. ... .ottt ettt et e e ie e ieeieeans 43
3.5 Content MOdeling . ....oovuniintt e 45
351 OBJOCHIVES . ettt ettt e 45
R T 0 G107 s 1o7] 1 45
3.6 Hypertext MOdeling ..........oooniiniiit e e 46
3.6.1  ODBJECHIVES . . ettt ettt ettt e 47
3.6.2  Hypertext Structure Modeling Concepts ...........ooevveiiiiiiiniinnennn.. 47
3.6.3  Access Modeling Concepts .. ....ouueuneinnitnei e, 49
3.6.4 Relation to Content Modeling .............coviiiiiiiiiiiiiiiiiiiiiienen. 50
3.7 Presentation Modeling............ouiiuiiiiiiii s 51
371 ODBJECHIVES . . e eet ettt ettt ettt e 51
372 COMCEPLS - vttt ettt e e e e e 51
3.7.3  Relation to Hypertext Modeling ..............coiiiiiiiiiiiiiiiiiiiinaen. 52
3.8 Customization Modeling ...........oouviiuiiiiniiii i it 53
7R T B 1) <713 54
3.8.2  COMCEPES ..ottt 54
3.8.3  Relation to Content, Hypertext, and Presentation Modeling .................. 58

3.9  Methods and TOOlS .. ...ouieinii e e e e e 58



Contents vii

3.10

4.1

4.2

43

4.4

4.5

4.6

4.7

5.1

52

3.9.1 Modeling Methods: An OVEIVIEW .........viuiiuiiiniii i, 58
3.9.2  Model-Driven Development ..........o.vininiiiiin i ieieieeaanns 61
3.9.3  TOOl SUPPOTE ettt ettt ettt et et 61
OULLOOK ...ttt e 63
Web Application Architectures 65
Christian Eichinger

INtroduction . ......co.i o e 65
Fundamentals ...... ... oo 66
4.2.1  Whatis an Architecture? ..............iiuiiiiiitiii i, 66
4.2.2  Developing ArchiteCtures. ... ... c.oveutiuniit i 67
4.2.3  Categorizing ArchiteCtures .............c.ieuueinniineine i, 69
Specifics of Web Application Architectures. .........ovvuviiiinei e eenannn 70
Components of a Generic Web Application Architecture.................cooo.n. 71
Layered ArchiteCtures ... .......uouiut ettt 72
4.5.1  2-Layer ArchiteCtures ..........uuueiineinien e eie i eie i eaeieeaanns 72
4.5.2  N-Layer ArchiteCtures ............couiiniininiini e ieneieeaanns 73
Data-aspect ATChItECtUIES . ......oouuii ettt e 79
4.6.1  Database-centric Architectures ..............coooiiiiiiiiiiiiiiniiiiieenaan. 80
4.6.2  Architectures for Web Document Management ........................c...... 80
4.6.3  Architectures for Multimedia Data................c.coiiiiiiiiiii i, 81
OULLIOOK ..ttt e 84
Technology-aware Web Application Design 85

Gerhard Austaller, Andreas Hartl, Markus Lauff, Fernando Lyardet, Max
Mihlhduser

INtroduction . ... ..co.i o e 86
Web Design from an Evolutionary Perspective ............covviiiiiiiiniineinnennn... 89
52.1  Background ... 89
5.2.2  Information Design: An Authoring Activity .............cooiiiiiiiiii... 90
5.2.3  Software Design: A Programming ACtivity .............cooiiiiiiiiiien.... 92

524  Merging Information Design and Software Design........................... 93



[viii Contents

5.2.5 Problems and Restrictions in Integrated Web Design ........................ 94
5.2.6 A Proposed Structural Approach............cooiviiiiiiiiiiiiiiiiiiini.n. 95
5.3 Presentation Design . ... ....oouiontitii e 95
5.3.1  Presentation of Nodes and Meshes...........c..cooviiiiiiiiiiiiiiiiiinen.., 96
5.3.2  Device-independent Development Approaches ...............ccovvuvenen.... 97
54 Interaction DeSi@n .. .....o.iui it 98
54.1  User INteraction ...........oouieuoueint it 98
5.4.2  User Interface Organization ...............coeveuriierninennineneenennenennn. 100
543  Navigation Design. ........ouuiiueiieietii i 101
5.4.4  Designing a Link Representation: The Anchor.............................. 101
5.4.5  Designing Link Internals: The URL ..., 102
5.4.6  Navigation and Orientation ... ...........o.ueuuiiuneineeie i enennns 102
5.4.7  Structured Dialog for Complex ActivitieS.........oovviirviniininennenenn.. 103
5.4.8 Interplay with Technology and Architecture .................cooivniinnn.. 104
5.5  Functional Desi@n . ......oouniiitiiit ittt 105
551 INTEGIation .. .euin ittt et e 105
5.5.2  Communication Paradigms and Middleware .......................coooaen. 105
5.5.3  Distributed Cross-corporate Web Applications................cooooiveiinn.. 106
5.6 OULIOOK ..ot 107
5.6.1  Context-aware AppliCations ...........oeuutiunteniiiirneiinenneenneen. 107
5.6.2  Device-independent Applications .............ovveuiiiiniiiiniiinniinnen. 108
563  Reusability ......oouiiii 109
5.7 SUIMIMATY . .ottt ettt e et e e e e e e e e e 110
6 Technologies for Web Applications 111
Martin Nussbaumer, Martin Gaedke
6.1 INrOAUCHION . ... et ettt ettt et e e 111
6.2  Fundamentals ...........o.ioiiiii 112
6.2.1  MarKUD . ..ottt 112
6.2.2  Hypertext and Hypermedia .............coooiiiiiiiiiiiiii i, 112
6.3  Client/Server Communication onthe Web ... 113
6.3.1  SMTP — Simple Mail Transfer Protocol...................cooiiiiiiiiiiia.. 113
6.3.2 RTSP — Real Time Streaming Protocol ............. ...t 113
6.3.3  HTTP — HyperText Transfer Protocol ...................co it 113

6.3.4  Session Tracking ........ovuiiiniin it 114



Contents ix|
6.4  Client-side Technologies .. ..........oouiiiiiniii i 116
6.4.1 Helpersand Plug-ins ..ottt 116
6.4.2  Java APPletS. ... 116
6.4.3  ActiveX CONtrOlS . .. uuittt ittt et ettt 116
6.5  Document-specific Technologies ...........coviiiiiniiiiin i 117
6.5.1 HTML — Hypertext Markup Language.............covviiiiiiiiinnennnnn.. 117
6.5.2  SVG — Scalable Vector Graphics ..........couuviiiniiiniiiineeineeeneenn. 117
6.5.3  SMIL — Synchronized Multimedia Integration Language.................... 118
6.54 XML - eXtensible Markup Language ................cooiiiiiiiiiiiin.. 118
6.5.5 XSL —eXtensible Stylesheet Language ............coooviiiiniiiniinen... 122
6.6  Server-side Technologies .. ... ....oouiuiii et 126
6.6.1  URIHandIers ..........o.oiiiiii i 126
6.6.2  WED SeIVICES . ..ttt ittt ettt et et 129
6.6.3  Middleware Technologies ..........oouueiniiineiieiit e eaaennns 130
6.7 OULIOOK ...t 132
7 Testing Web Applications 133
Christoph Steindl, Rudolf Ramler, Josef Altmann
7% S £V ¢ T L1 13 o) 4 133
7.2 Fundamentals ..........oonioniiii e 134
721 TerminOlOZY .....vuinete ettt e et 134
7.2.2  Quality CharacteristiCs ..........ccuuueeuuneiuneemne e eneeenaeenn. 135
723 TeSt ODJECHIVES . . e ettt ettt ettt et e e 136
724  Test Levels .. ... 136
7.2.5 Roleofthe TeSter ......c.oiuuiiniii it e 137
7.3 Test Specifics in Web Engineering. ...........oooeuiiiiiiiiiiiiiiiiiiiiin e 138
T4 Test APPrOaChesS. ...ttt e e 140
7.4.1  Conventional Approaches ............couiiiiiiniinii i iniineiennennns 140
7.4.2  Agile APProaches .........o..viuiiiieiit it 140
7.5 TeSt SChOIME. . .ottt e e e e e 142
7.5.1  Three Test DIMENSIONS ... .c..uetitiit i 142
7.5.2  Applying the Scheme to Web Applications ..............ccoviiiiiniinain... 143
7.5.3  Examples of Using the Test Scheme ................cooiiiiiii i, 145
7.6 Test Methods and TeChNIiqUeS .........couvineriiie ittt ieeeeeaennns 145



Ix Contents
7.6.1  LinK Testing. . ...ooene ittt e 147
7.6.2  Browser Testing ... ..ouuuneutitt ettt e 147
7.6.3  Usability Testing ....o.vuneutiit et 148
7.6.4  Load, Stress, and Continuous Testing............coouiiiieiiiineineinnenn.. 148
7.6.5  TeStiNg SECUIILY . ..ottt ittt 149
7.6.6  Test-driven Development.............ooiiiiiiiiiiiin i 150
7.7 Test AUtOmMAtion. ... .oou ettt ettt 150
7.7.1  Benefits and Drawbacks of Automated Tests..............ccooiiii.n. 150
T.7.2 TSt TOOIS ..ttt et e e e 151
7.7.3  Selecting Test TOOIS ... .oouiuiie e 152
T8 OULIOOK ... 152
8 Operation and Maintenance of Web Applications 155
Arno Ebner, Birgit Préll, Hannes Werthner
8.1 INtrodUCtion .. ... ....ooui e 155
8.2  Challenges Following the Launch of a Web Application ............................ 156
8.3  Promoting a Web Application .............oviuiiiiiiniiniii i 157
831 NeWSIet OIS . . oottt e 158
8.3.2  Affiliate Marketing ...........ooiiii 158
8.3.3  Search Engine Marketing......... ..o 159
8.3.4  Content-related Marketing............oooiiiiiiiiiiiii it 162
8.3.5 Domain Management .. ...........uuneinetnneine it 162
8.4  Content Management ..............ouiiiiiii it 163
8.4.1  Content Update Rate and Demand on Currency ..............coooeieenienn.. 164
8.4.2  Content Syndication . .......ouuiueinitein ettt 165
8.5 USAE ANALYSIS ... v ettt ettt 165
8.5.1  Usage Analysis Techniques...........oooiiiiiiiiiiiiiin i, 165
8.5.2  Statistical Indicators ... ... ..ottt 167
8.5.3  User Behavior Analysis .........vuiuiiniiiniitiiii it ieieini e 168
8.0 OULIOOK ..ottt 169
) Web Project Management 171
Herwig Mayr
9.1  From Software Project Management to Web Project Management .................. 171



Contents xil
9.1.1  Objectives of Software Project Management.................c..cooeeien... 171
9.1.2  The Tasks of Software Project Management .................covvvenvunen... 172
9.1.3  Conflicting Areas in Projects ...........ouuiiiiiiniiiiniiiniieineienennns 173
9.1.4  Specifics of Web Project Management..............c.ooovviiiiniinneinnnn... 173
9.2 Challenges in Web Project Management ..............oouiiiiiiniiiniineuneenaenn.n. 175
9.2.1  General Challenges in Software Development .....................coooeenn. 175
9.2.2  Development-related Challenges in Web Projects........................... 176
9.2.3  Product-related Challenges in Web Projects .............ccooooiiiiiinn, 179
9.3 Managing Web Teams. ......c.uutiiittit ettt 182
9.3.1  Software Development: A Human-centered Task ........................... 182
9.3.2 The Web Project Team ..........oouiiiiiiiii i 183
9.3.3  The Web Project Manager .........oouvuiiinieni e inieineennennns 184
9.4  Managing the Development Process of a Web Application.......................... 185
9.4.1 Deploying the TOOIS ......cuvuiinit e 185
9.4.2  Measuring Progress .......uuueinereieie et 188
9.4.3  Project RisKS .. ..ot 190
9.4.4  Risk Management ..........oouunetuuneiinettne e, 193
0.5 OULIOOK ...ttt 194
10 The Web Application Development Process 197
Gregor Engels, Marc Lohmann, Annika Wagner
L 1 (05 A1 50 197
10.2 Fundamentals ............oooiiiiiii e 198
10.3 Requirements for a Web Application Development Process......................... 201
10.3.1 Handling Short Development Cycles ...........ccooiiiiiiiiiiiiiiiinennn.. 201
10.3.2 Handling Changing Requirements ................oouiiuiiiiiiiinaenaenn.. 201
10.3.3 Releases with Fixed Deadlines and Flexible Contents ....................... 203
10.3.4 Parallel Development of Different Releases.................c..coociiion.tn. 203
10.3.5 Reuse and Integration ..............ooviuiiineineiieiin i eiieineaeennnn, 204
10.3.6 Adapting to Web Application’s Complexity Level .......................... 204
1037 SUMMATY . ..o 205
10.4 Analysis of the Rational Unified Process.............coooviiiiiiniiiiiiiiin ... 205
10.4.1  INtrodUCHON . ...ttt et e ettt e 205
10.4.2  General Suitability for Web Application Development...................... 208

10.4.3 Does RUP meet the Requirements of Web Applications? ................... 209



xii Contents
10.5 Analysis of Extreme Programming ...............oooiiiiiiiiiiiiiiiiiiinan. 211
10.5.1  IntrodUCtion . ....oueee e e 211
10.5.2 Does XP meet the Requirements of Web Application Development?........ 214
10.6 0 OULLOOK ..ot 216
11 Usability of Web Applications 219
Martin Hitz, Gerhard Leitner, Rudolf Melcher
1.1 MOtIVALION ..ttt et e et et et e e et e e e e 219
11.2 What is Usability? .. .. ..ot 220
11.3 What Characterizes the Usability of Web Applications? ............................ 222
11.4  Design GUIAEIINES . ..o .ottt e e 225
11.4.1 ReSPONSE TiMES ..o vvtt ettt ettt et et e ie e 225
11.4.2 Interaction Efficiency...........oviiiniiiii i i 225
L1433 CO0l0TS . ettt e e 226
11.4.4 TextLayout ... e 227
11.4.5 Page StrUCIUIC . . ... oeee ettt ettt et e 228
11.4.6  Navigation StruCtUIC . ........vutnttti et iaeaeanns 228
11.4.7  Multiculturality . .. ....oeee ettt e e e 230
11.4.8 Confidence-generating MeEasures ............ooeueeunerneenernnennennnennnns 231
11.4.9  Other Design Criteria. .. ....couuetuune ittt et 232
11.5 Web Usability Engineering Methods.......... ..., 232
11.5.1 Requirements ANalYSis . ....cuvuntntunintet e ie e eaeaennn, 234
IS0 1< ¥ 237
11.5.3  Implementation. ...........oueueinein ettt 238
11.5:4  OPEration . ......oueune ittt et e e e e 238
11.6  Web Usability Engineering Trends ...........oooiuiiiiiiiiiiiiiiiiinieneannns 239
11.6.1 Usability Patterns. . ........o.vireiie e eeens 239
11.6.2  Mobile Usability ..........ueiuiiiiiiit e 241
11.6.3  ACCESSIDIILY ..ttt 243
LT1.7 0 OUtloOK ..o 245
12 Performance of Web Applications 247
Gabriele Kotsis
12,1 INtrodUCHON . ...ttt ettt et e et et e e e 247
12.2 What Is Performance? ...........oouiiiiii e 248



Contents xiiil

12.3 What Characterizes the Performance of Web Applications? ......................... 250
12.4  System Definition and Indicators ...............ooiiiiiiiiiiiiii i, 251
12.5 Characterizing the Workload .......... ... i 252
12.6  Analytical TEChNIQUES ... ..couut ittt e 254
12.6.1 Operational ANalysis ......oouiuiininni ittt 254
12.6.2 Queuing Networks and Simulation Models ....................cooviiin.... 255
12.6.3 Measuring Approaches ............oviiiiiiei it 257
12.7 Representing and Interpreting Results ..., 258
12.8  Performance Optimization Methods ............. .o, 259
12.8.1 Acceleration Within a Web Application ..............ccooiiiiiiiniinann.... 260
12.8.2 Reducing Transmission TimMe ..........vuuiiineineieiineieiernenennnnn. 261
12.8.3  Server TUNING ... ovtt ettt ettt et et et ee e 263
12,9 OULLOOK .. ov et 263
13 Security for Web Applications 265
Martin Wimmer, Alfons Kemper, Stefan Seltzsam
13,1 INtrodUCHON . e .ttt e e e e e e e 265
13.2 ASPECtS Of SECUIILY . ..ottt ettt e ettt 266
13.3 Encryption, Digital Signatures and Certificates .................ccoviiiiiniinnenn.... 268
13.3.1 Symmetric Cryptography . .........coeeuiiinniiiin i, 268
13.3.2  Asymmetric Cryptography ..........oouiiuiiiniiiii i 270
13.3.3  Digital Sinatures . ......c.vuniniinit e 271
13.3.4 Certificates and Public Key Infrastructure...................ccoviiiiiaon.... 272
13.4  Secure Client/Server-Interaction . ... ..........oouiiuie i, 272
13.4.1 Point-to-Point SeCurity ............oeinminiiiii it 272
13.4.2 End-to-End Security..........coviuiimiiiiei it 274
13.4.3  User Authentication and Authorization ..................cocoiiiiiiiiion.... 276
13.4.4 Electronic Payment Systems ............oouiiiiiiiiiiiiiiii i 278
13.5  Client SeCUIItY [SSUCS. . .o\ttt ettt e e ettt et e e e e eeeens 279
13.5.1 Preserving Privacy ........co.oouiiuiiniii i 279
13.5.2 Mobile Code SECUTIY . ...uuirtie ettt ie e e 281
13.5.3 Phishing and Web Spoofing ..ottt 282
13.5.4 Desktop SECUTILY ... vtrne ettt et e et 283

13.6  Service Provider Security ISSUES . .....ovuiuiiitii e 285



xiv Contents
13.6.1  Cross-Site SCIIPHING . ... .. ettt ettt 285
13.6.2  SQL INJECHION ...ttt ettt et 287
13.6.3  Security of CGI Programs . ..........veuiuniiiniieini i ineieneaennnn. 289
13.6.4 Service Availability ............oiiiiiiiiii e 290
13.6.5 HOSt SECUIItY . ...ttt 291
13.7  OUtlOOK ..o 292
14 The Semantic Web - The Network of Meanings in the Network
of Documents 293
Wernher Behrendt, Nitin Arora
14.1 Fundamentals of the Semantic Web........... oo 293
14.1.1 The Role of Software Agents ...........couuiniiniiiiniiiiiii i, 294
14.1.2 The Role of Semantic Markup ...t 296
14.1.3 The Role of Ontologies ... ...vvvneie ittt ie e eeeens 297
14.2  Technological CONCEPLS ... ...ttt ettt 298
14.2.1 Agents According to the FIPA Standard .......................coiiiiia.L. 298
14.2.2  ONtOIOZICS ..ttt ettt et e ettt et e e 300
14.2.3 Semantic Markuponthe Web ..............oo i 303
14.3  Specifics of Semantic Web Applications ............c.ooiiiiiiiiiiiiiiiiiiinan.. 308
14.3.1 Semantic Markup........ooiniiiii i i e e 308
T4.3.2 A GONtS ittt e 309
14.3.3  ONtOIOZICS ..ttt ettt e et ettt 309
14.3.4  Semantic Web ServiCes. .. ....o.ueuneinnti et 310
14.3.5 Integration into Web Engineering..............coooiiiiiiiiiiiiiininninn... 313
L 1o T P 314
145 OUtlOOK ... 315
Glossary 317
Author Biographies 329
Bibliography 337
Credits 357
Index 359



Thank You for previewing this eBook

You can read the full version of this eBook in different formats:

» HTML (Free /Available to everyone)

» PDF /TXT (Available to V.I.P. members. Free Standard members can
access up to 5 PDF/TXT eBooks per month each month)

» Epub & Mobipocket (Exclusive to V.I.P. members)

To download this full book, simply select the format you desire below

@
Free-eBooks


http://www.free-ebooks.net/

