THE EXPERT'S VOICE® IN .NET

Visual Studio
LightSwitch 2015

Create business applications easily,
quickly, and effectively

Second Edition

Tim Leung

Apress’



Visual Studio
LightSwitch 2015

Tim Leung

APIess®



Visual Studio LightSwitch 2015
Copyright © 2015 by Tim Leung

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. Exempted from this legal reservation are brief excerpts in connection with
reviews or scholarly analysis or material supplied specifically for the purpose of being entered and executed
on a computer system, for exclusive use by the purchaser of the work. Duplication of this publication or
parts thereof is permitted only under the provisions of the Copyright Law of the Publisher’s location, in its
current version, and permission for use must always be obtained from Springer. Permissions for use may be
obtained through RightsLink at the Copyright Clearance Center. Violations are liable to prosecution under
the respective Copyright Law.

ISBN-13 (pbk): 978-1-4842-0767-3
ISBN-13 (electronic): 978-1-4842-0766-6

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: Welmoed Spahr

Lead Editor: James DeWolf

Development Editor: Douglas Pundick

Technical Reviewer: Fabio Claudio Ferracchiati

Editorial Board: Steve Anglin, Pramila Balen, Louise Corrigan, Jim DeWolf, Jonathan Gennick,
Robert Hutchinson, Celestin Suresh John, Michelle Lowman, James Markham, Susan McDermott,
Matthew Moodie, Jeffrey Pepper, Douglas Pundick, Ben Renow-Clarke, Gwenan Spearing

Coordinating Editor: Melissa Maldonado

Copy Editor: April Rondeau

Compositor: SPi Global

Indexer: SPi Global

Artist: SPi Global

Distributed to the book trade worldwide by Springer Science+Business Media New York,

233 Spring Street, 6th Floor, New York, NY 10013. Phone 1-800-SPRINGER, fax (201) 348-4505,

email orders-ny@springer-sbm.com, or visit www.springer.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 email rights@apress.com, or visit www.apress.com.

Apress and friends of ED books 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 Special
Bulk Sales-eBook Licensing web page at waw.apress.com/bulk-sales.

Any source code or other supplementary material referenced by the author in this text is available to readers
atwww.apress.com. For detailed information about how to locate your book’s source code, go to
Www.apress.com/source-code/.


mailto:orders-ny@springer-sbm.com
www.springer.com
mailto:rights@apress.com
www.apress.com
www.apress.com/bulk-sales
www.apress.com
www.apress.com/source-code/

Contents at a Glance

About the AUROF .......cccussmmmissnmmsssnnmssssnmssssnmssssnmsssnnssssnsssssnsssssnsssssnnssssnnnsssnnnsssnnnsss Xxiii
About the Technical REVIEWErS .......ccccsssssssssssmsssmsssssssssmsssssssssssssssssssssssssnsssassnsnsnnas XXV
Acknowledgments........cccuuuissnmmnmmmmmmmssssssssssnsmmmesssssssssssnnsnsesssssssssnnnnnnsenssssssnnnnnns XXvii
INtroduction ......cuuieemmssennmsssnnmsssnsmsssnnmssannssssnsssssnnssssnnssssnnnsssnnnsssnnnsssnnssssnnnsssnnnsssnnns XXix
Part I: Introducing LightSwitch ........cccccciiiiinseeemmmnnnnnssssssnnnnsnsne. 1
Chapter 1: Introducing LightSwitCh...........cconneemmmmmmmnnmsmsssssssmmmessssssssssssmmms 3
Chapter 2: Setting Up Your Data ........cccuremmmmmnssnnnmmmsssssnnmmsssssssssssssssssssssssssssssssnnnns 15
Chapter 3: Building HTML Applications........ccccccnmmmssmmmmmsssssmmmssssssmmssssssssssssssssns 43
Chapter 4: Creating Desktop Applications........cccccusemmmmmsssssnmmmssssssnmssssssnssssssnsns 73
Part II: Working with Data..........ccocsmmmmmmnnmninssesssmmmmnmssssssssnnnmnns 111
Chapter 5: Querying Your Data .........cccusemmmmmsssmnnmmssssssnmmssssssnmsssssssnsssssssnnsssssnnnnns 113
Chapter 6: Writing Data-Access Code........ccuurmmmmmmsssnnnmmssssnnnsssssssssssssssnssssssssnnns 129
Chapter 7: Validating Data........ccccusummmsanmmsssnnmsssnsssssnsssssssssssssssssssssssnnssssnsssssnnnnss 167
Part lll: Writing ScreenCode .........cccussemmmmssssnnnmmsssssnnsssssssssnsssssansnns 201
Chapter 8: Refinining HTML Clients Screens with JavaScript/CSS..........c.ccceuu. 203
Chapter 9: Enhancing Desktop Screens with .NET Code..........ccussmmmmmnnnnsnessssnns 259
Part IV: Refining Your Application ...........cccuneemmmmmmnnmnnsssssssmnnnnns 303
Chapter 10: Searching Data...........cccimnnmmmmmmsssnsnmmmssssnmmsssssnmssssssnsssssssssssssssnnns 305
Chapter 11: Building Practical Application Features..........ccccusseemmrnssssnnnnssssnnnns 329

iii



CONTENTS AT A GLANCE

Chapter 12: Supporting Multiple Languages .......ccuueemmmmmssssnmmssssssssssssssssssssssnsns 387
Chapter 13: Creating and Using Custom Controls ........ccccccmmmmrnssssssssssssnnsssssssnns 407
Part V: Extending the Reach of Your Data..........ccevrrsssssssssssssssssnnnnns 441
Chapter 14: Optimizing Data Connectivity with RIA Services ........cccccumrrrrrssssnns 443
Chapter 15: Sharing Data with OData.............ccecnimnsmmsnmssnmssmssmesnn s, 465
Part VI: Getting Data Qut............ccoosmmmmmmmnnnnnnssessnnmmnnnsssssssssnnnesnnes 483
Chapter 16: Creating Reports .........cccusmrmsssmmmsssnsmssssssssssssssssssssssssssssssssssnssssansss 485
Chapter 17: Generating Office Documents........ccccuusemnrnssssnnnmnssssssnmsssssssnssssssnsns 521
Chapter 18: Sending Email ..........ccccimnnsssmmmmmmsssnsnmmssssssnmmssssssnnssssssssssssssnnnsssssnnnnns 561
Part VII: Extending LightSwitch............cccccinnnnnnmnmnmmmmsmssssssssssssn. 591
Chapter 19: Creating Control EXtensions.........cccccunsemmmmmssssnnmnssssssssnssssssnssssssnnns 593
Chapter 20: Creating Data and Presentation Extensions...........ccciunnsennnnnsssnnnnas 655
Part Vill: Securing Your Application...........ccocccemmmmmmnnsssssnsssnnnnnssnns 735
Chapter 21: Authenticating Your USErsS ......ccccccmmmssmmnnmssssnsnnsssssssssssssssssssssssnnnes 7137
Chapter 22: Authorizing Your USErsS .......ccccuusssesnmmssssnsnsssssssssssssssssssssssssnnsssssnnnnss 751
Part IX: Going Live with Your Application........cccccsmmnmssssnnnnnnnnnnssnns 777
Chapter 23: Deploying Applications .......cccccussesmmnsssnsnmmssssssnmsssssssssssssssssssssssnnns 779
Appendix A: Culture Names ......ccccurussemmmmsssssnnmmsssssssmmssssssnsssssssnssssssssssnssssssnnssssss 811
Appendix B: Data Type ldentifiers.......ccccnmeemmmmsssssssmmssssssssmssssssssssssssssssssssssssnss 817
Appendix C: Using Properties in Custom Controls..........ccccusseemnnnsssennnsnssssnnnnnns 819
Appendix D: Custom Screen Template View IDS ......ccccccrvrmnssssssssssnnnnmsssssssssssnns 823
Appendix E: Data SChemas........ccccunsemmmnnssssnmmmsssssnmssssssssssssssssssssssssssssssnsssnss 827
INdeX.ciiiiiirrimne e —————————_——————————_—_ 84

iv



Contents

About the AUthOr ........ccccsnimmns i ———————————— Xxiii
About the Technical REVIEWErS ......ccsssssssssmssmsssmsssmssssssssssssssssssmssssssssssssasssnsssnsns XXV
AcknowledgmEents.......cccerrmsssssnmnsnnnmmssssssssssssnsssesssssssssnssnnsssssssssssssnnnnnsssssssssssnnnnns XXvii
INtroduction ... ———————=——————_ XXixX

Part I: Introducing LightSwitch ...........cccccniinnnnemnnnsessnmnssssnn 1

Chapter 1: Introducing LightSwitch.........ccccunmmmininesmmmnnsesmnmmsssnnmssssnsssssm. 3
What's NEW i 2015 ... s s 3
Understanding LightSwitch’s ArchiteCture ..........ccoeeeeeeeresecese s 4

BTG I 02 - T TS 5

THE LOGIC THK ....cueeeeeeeeerieecsessse et e s e s e e e e b s Re e e e s Re e e e s R e e e e nnans 5

The PreSentation Tier.........ccoeuriencrerr e 6
Introducing the Model-Centric ArchiteCture .........covevevere s 8
Building Your APPliCALION.......ccceeceeeee e nr e nn s nn e 9
Understanding MVVM (Model-View-ViewModel)..........cceererereresrsssesessesses s sessenens 10
Walkthrough: Creating a LightSwitch Project..........cccvvvvrvrvrvrsrss s sesssnnnns 10
SUMMEAIY ...t s r e s e s e e s e e R e e e ae e s Re e e e e nennnnas 13
Chapter 2: Setting Up Your Data ........cccuscmmmmmnsnmmmmnsssssnmmmsssssnmsssssssssssssssssssssssnnnns 15
Choosing Where to Store Your Data...........cccoovviennicnesniensscse e sessssessens 15
What Are Entities and Properties?........cccvvrrrvrrrsensssisses s ses s ssssessnssssssssssnnns 16
Creating Tables (ENTItIES).....cccverererereerersree e sse e ssessessssassaesaesas s sassassssssssassassassnssnns 16



vi

CONTENTS

Creating FieldS (Properties).....c.cuucerseresmrserensesesessessssssesssssssessssessssessesssssssssssssssssssnens 18
STOriNG TEXTUAI DALA........cccoveeeecririreerer e nenr s 18
Storing Numbers (Double and Decimal TYPES) .....coceurrrerererererererersssssesesssssesessssssesesessssssesessssssssssssssaes 19
Storing NUMDErS (INTEGET TYPES) ..veveuerererreerererreesesesssseesesssse e s s seses s s e sessssssesessssessssssssessssssssansaes 19
Formatting NUMEKIC FIEIUS ........cccoeeveeeecreecs s 19
(0] 10 1 To L= PRSP 21
STOriNG BiNAry DAt ........cccoveueecririreerir e enn s 21
(0] 10D L1 RS R 21
ENSUMNG UNIQUE VAIUES ......ceeeeecerieectris et 22
Changing DAt TYPES .......ceceererrererererreereressessesesssse e ssss e se s s sesssse e e s ss e e s s e s e s ssessssessnssnes 22

Using LightSWitch BUSINESS TYPES ....ceveruererrerrerrrrrerrsessessessssasssssasssssassssssssssssssssssssasssssens 23
STOriNG EMAIl AQArESSES.....cveeereerererreerreserserersesasersesessesessesessessssessesessessssessssessssessessssssssssssssessenesssnssaes 23
STOriNG MONELArY VAIUES.......ccceeverereeereerererereresersssessesesaesessesasesassessesessessssessssessesesssssssesassessenesssnsnaes 23
StOriNg PRONE NUMDEIS. .....cve ettt sereerereres e e e ssesessesessesassesaesessesesssssssesassessssessssassesassessenesssnsnaes 25
Storing Web Addresses and Percentage ValUES .........cccocvererererrereerersesessesesessssessssessesessessssessesesssnesaes 26
(0T 0 T a=T0T o] (=N 0 - 26

Examining What Happens in SQL SErVer.........ccccvcrcrrssssesses s s s s snssennas 26

Creating ChoICe LiSTS.......cccucierernmrenrssesessssesesse s sss e sns s e e s s s sssssssssnnnens 27
Choice List Versus Related TADIES ... eens 28

Defining RelationShips ......c.ccvvvverierierienersirser st sa s sns e 28
Defining One-to-Many-Type RelationShipPs.........ccvevriererrerereresereresesessessesessesessessssesassessesessssssassansens 29
How Relationships Are Defined in SAL SEIVET .........cccvcevrvererererererereressersesersesessesessesassessesesssssssssassens 30
Defining Self-Referencing RelationShiPS .......cccvvvererrierrre e rre e ras e saesesassesaesanaens 31
Defining Many-to-Many RelationShips .......cceeverirerrierrse s s ssesessesesesassessesesassesassanaens 31
Determining How Child Records Are DElEted ..........cccvoeveeverererererereserensersesersesersesesesasessssessssssassensens 32

Attaching EXisting Data ...........ccccoeeerenecerese e sse e s sse s s snesnesnesns s snesnnnnns 32
Attaching to an Existing Database..........cccccureierrinni s 34
Attaching to SharePoint Data............ccoveiiiricnerrrr e 36
Deleting @ DAt SOUICE.......cccourueeerereeercrereec st e e snsn s 37
Defining Relationships between Data SOUICES..........coccvivrrrrcccenrerr e e 37



CONTENTS

Creating Computed PropPerties .......coceeerererererere e sse s seeseeses s s s ssssessssssssnsssssens 37
Creating SUMMAry Properties .......ccooverernreeseersereessesssssssssssssassssssssassssssssasssssssssssassssses 37
Calculating Dates with Computed PrOPEITIES ........ccceereveriereererrererereseressersesersesessesessesassessesessssesassanaens 38
Summarizing Child Records with Computed Properties.........ccvvvevererererererseressereesesesesesessersesessesesaes 39
Returning Images with COmMPULEd ProPEITIES........cccvriererrereererrerereresesessersesersesessesessesassessesessssessssanaens 40
Sorting and Filtering by Computed Properties.......ccocoverriererreresrerereresesseressessssessesessesessessssersesessesesaes 4
BT 111 1= SRS 41
Chapter 3: Building HTML Applications........ccccccmmmmsemmmmmmsssssmsssssssssssssssssssssssnnns 43
Building an HTML ApPliCaLiON..........ccocrcercersercercer s sn s sn s snssn e nne s 43
CrEALING SCIBENS ......ceeeieecerereecc et re s e s e se e e e e e s R e e e s e e R e e e se s Re e b e s R e e e nnnnnnn s 43
Walkthrough 3-1. Creating an AppliCation...........cccuevrvevncrenne e snnes 45
Using the SCreen DESIGNEN..........coceiierenriernese e s sn s e nnens 53
Understanding Top-Level SCreen LAYOUL ............oeececeernencnerneeseressseses e sesesssssss 53
Using the Screen Designer TOOIDAT ..o 55
USING TADS ..o e 55
Laying Out Your Screen with Group COntrolS.........cceeeveveererenressesssses s e sessessessenens 56
USINg Data CONTrOlS........ccoeeueeereeirersesessessessessessesse e ssessesnesnessesnessssnessesnesnssnssnssnssnssnasnes 58
Showing/Editing StriNg VAIUES........ccecciricre st s sn e e senes 58
Working With BoOIEAN VAIUES ..........ccceurerieriiecirerinesss e s se s sessessssessssessssesnsssnnes 60
Showing/Editing Date VAIUES..........coeerecre et sn e sa e nes 60
Showing/Editing Email or Web AdUreSSES .......ccoverirererneriresssesre e e ssssessssessssessssennes 61
Showing LiStS 0f RECOITS .......cceeureriecrrecire et se e n s r e s sn s s a s ne s 61
Using Data PICKEr CONIOIS ........ccccieiierrer e sn e s n s as s s se e san s 64
PoSitioning CONTIOIS ..ot e 64
Setting SCreen PrOPErties .......ccvvvverrerrerresresres s sassn s sn e sn s snssn e 66
Building a Navigation STruCture ... 67
Setting @ HOME SCIBEN........ceeeeeeeeeeee et n e 67
Configuring the Navigation MENU ... s e san e 68
Navigating to DIifferent SCrEENS ... e e e 69

vii



CONTENTS

Adding Navigation BULLONS .........ccceviiirinninr s e e se s se s ss st sa e sassas s sassnssas e sne s 70
Changing BULON ICONS.........ccvcevererererererereserse e ssesesesas e ssesessesessesassesassessesesassssssssssesassessesessssssssansens 70
1111 1P SRS 4l
Chapter 4: Creating Desktop Applications........ccccunsemmmmnssssssmsssssssnsssssssssssssssnnns 73
What This Chapter COVENS ........ccccvciirierierrirser s sn e e e e e snssnssnssnsnnns 73
What Are the Benefits of Desktop Applications? .........cccecevvevrviercerseesserseessesseesesseeeaes 74
Creating @ DesKtop CHENt..........c.coeerieeecirierrc e sne e 75
Setting the APPlICAtION TYPE ....ceveeereerereerere e rer s s s e rae e sae e sse e s e e s e sas e saesesaesasaesassesaesesaenenans 75
Choosing a Screen Template.........coceeeeeeerecece e 76
Walkthrough 4-1. Creating New Data SCreens..........ccccvvvvervrvnsssesses s ses s sessenenns 77
DESIGNING SCIEENS ....ccveereerrire e p e e p e s n e 78
SEttiNg SCrEEN PrOPEITIES. ....ccvruevererrererrertrerererasessesessesesaesassesas e ssesessesassssassesassessesessesassessssersssessensnaes 80
Grouping and Laying Out CONIOIS ........ccoceeerrerererererereressersesersesessesessesssessesessessssessssessssessesesssssssenansens 80
ChooSiNg Data CONTIOIS .......cceeeveerererereresersesersesessesessesss e ssesessesessesessessssessesesassssssssssessssessesessssssssansens 82
Displaying Data Using Data-Item CONtaiNers..........ccovveververeererererseresesesersssessesessesessesassessesesssssssssansens 84
Using Data-Selection CONtrols ..........cocoeeeeeeece s 85
Using the Auto-Complete BoX CONTIOL ..o s 86
Using the Modal Window Picker CONTIOL..........c..occeceirneecnererecrisse e 87
Displaying Static Text and IMagES.........ccecurerrerrrerenrirernseressssess e ssesensens 88
Setting Control APPEAraNCES........c.cceeeerierrrsererrsserre e se s sr s srs s sns e snesennens 88
PoSitioning CONrOl LADEIS .......cccveerererererereserseserereseressessesessesessesessessssessssessssssssssssessssessesessssssasnansens 90
Styling Labels and Static Text CONTIOIS..........ccuierererrnenenininesesersse s se s se s sssessssssenes 91
Making Controls REAU-0NIY..........cceeeverierriererererererereressessesessesessesessessssessesessssssssssssessssessesessssssssnansens 92
Including Related Data [EMS ..........cccoeeeeecccece e 93
Using the Data Grid and Data List CONtrolS .........ccveveverrrnns s seeens 94
Creating an Editable Grid SCreen .........ccccvvrrircnnicre s 95
Configuring Data Grid SETNYS .....cccovverrererrerrerererererereres e rse e se s e sessesas e saesesse e ssesassesassesassessssesasnanaens 96
Setting Data Grid Header BULEONS..........ccccvererererrererere st seseses e rsesessesessesessesassessssessssessesassessssessenenses 98
Creating a List and DetailS SCreen ..........coeeeeeeeeesese e sse s sns s s snenns 100
Creating @ SEArCH SCIEEN........ccvvererere e sa e sa e sa s sa e sa e sa s sa e sn e snenens 101

viii



CONTENTS

Creating DetailSs SCrEENS.........cccvceeerriiernsrre et 102

Walkthrough 4-2. Using DetailS SCIEENS.........ccoveerererreiereririne s sessns 103
Setting Application Properties.........cccvvvrrrvnsernensissessss s ses e ses e s e ssssssssssens 106
Configuring Screen Navigation............ccocceeeeeenecesesese e ses e s sns e ses s snesnennnns 107
Designing Screens at RUNLIME ... 108
Reducing ProjECt SiZES........ccvvrrerrerrersenseriessersessesses s sessessessessessessesssssessassassassasssssssnsnns 109
BT 11 1] 12 SRS 109

Part II: Working with Data...........ccneeecmmmmmmnnnnssessnnmmmmnsssssssssnnennns 111

Chapter 5: Querying Your Data ........cccuseenmmmsssnnnmmssssssnssssssssnsssssssnssssssssnnsssssnnnnss 113
Introduction to Data Retrieval.............ccoivinninnnn 113
LightSwitch Queries Always Return Entities.........cvvvcnevninnnnnssccrssre s 113
Understanding the Query PIpeling.........ccveeicrenrnernsenessse s 114
Using LightSwitch’s Default QUENIES .........ccccevveeererernsene e 115
Filtering and Sorting data...........c.ccocviririnsrcssr e 116
Creating Queries Based 0n ENLItIES .........cccvvverencncsnnnnc e s sss s s 116
APPIYING FIIBIS....ucieecccr et s e bt s a e e e e b e s p e e nenrnns 117
Comparing Against Other FieldS/Properties..........cuuererniennncnnncse s sessessssessssesns 119
Passing Arguments int0 @ QUETY ... e n e 120
Filtering by GIOD@I VAIUES .........couvereiercn e p s s 120
Modifying SCreen QUEKIES ......couceceeeerereeeririee e se s e sesne e 121
SOMING DALA ......cceeeeeieriei e 121
Sorting Data Grids in Desktop ApPlICAtIONS ........cccoeeereeiererereererre s 122
Examining USEr-Setting FleS.........cccvieereririiercrinresesisisecse s sasssssssnens 123
Walkthrough: Working With QUETIES .......ccccverernienincsirse e sens 124
5-1. FiIREriNG CONTIOIS.......ccceveeereererererertereree e s raesassesse e ssesesaesessesesaesassesassessesssasassesassesssnsssssssesanaens 124
5-2. USING QUETIES ON SCIEENS ....ccuervreerreerrerersererserasersesersesessessssessssessssesssssssessssessssessssessssssssssssessssens 126
BT 111 112 SRS 127

ix



CONTENTS

Chapter 6: Writing Data-Access Code........cccummmmmmmmsssnnnmmssssssnssssssssssssssssssssssssnnes 129

LightSWitCh Data APl ............coeereeecrerire e n e e 129
Retrieving Single Records by ID VaIUE.......cccccoecerecececncrirc e se e sss e ssssens 130
Working with Records and Nullable Data TYPes .......cccccveeriernicrenine e sss s sessesesnas 131
USing JavaSCript PrOMISES .......cccucireeeierinesessese e sse e ses e sss s se et esss e ssssessssnssssnssesassssssnenns 132
Walkthrough 6-1: Client-Side Data-Access COUE .........cccrevrrverrrrererenesne s ssesesnas 133
Executing Queries ReMOLElY.........ccoecreciccsicee e 144

Working with the Save Pipeline..........ccccocvvririrsnsersr e 146
Walkthrough 6-2: Working with Change Sets..........cccornrnescrrreseer s 148

Managing Transactions in LightSWitCh.........c.cccvvrvrvrvr s 156
Understanding TraNSACHIONS ........cccveeererererrrererereserssereres e res e sse e sesessesasaesas e saesesassesassassesassesasnenes 156
Walkthrough 6-3: Creating Transactions in the Save Pipeling.........ccccocvvevrvererrerrerererer s 157

Understanding CONCUITENCY .........coeeeiernienesencsssese s sss s sss s ssesessessssessesssseens 160
Displaying a Data-Conflict SCrEeN..........ccceererecerecrer e e 160
Walkthrough 6-4: Handling Conflicts in COde........cccueemierniernscresere e se e senas 162

1111 1P SRS 164

Chapter 7: Validating Data........ccocccenmmmmsmmmnmmmsssssnmmsssssssmssssssssssssssssssssssssssssssnnnes 167

Understanding Validation in LightSWitCh..........ccooeeiierecececrer s 167

How Client Validation Works in Desktop Clients........ccccvevverrerieeriersssnsesssesesssssesssssas 169
How MVVM Applies 10 Validation ...........cccecevererererenererererercressersesessesesssssssessssessssessssessssessessssessssenes 169

Defining Simple (Predefined) Validation RUIES .........ccccccvcerrcriernicnese e 170

Writing Custom Property Validation..........c.ccoovvrvrcnnrcscr st 171
Identifying Where Validation BUNS ..o e ssnns 171
Creating Validation Rules and Warnings..........cccocueeeerernenesesssesssesessssssesessssssssssssssssssssssssssesssssssssnns 172

Custom Validation EXamPpIES ........ccceevveerirneerrinreerirseessessssssssssesssessesssessessssssssssssssssenns 174
Comparing against Other PrOPEILIES ........cccvvvereerereerererererereres e rsesersesessesessesasessesessssessssessesassessenenes 175
Mandating Data With CONQILIONS .........cccoveerrrererere v rae e e e ae e sa e e e es 176
Validating Patterns with Regular EXpPreSSions.........cccoeevererrereerereerereseressssessssessssessesessessssessesessssesaes 177

Checking against Child COIIECHIONS .........cccvurrereerereerererererereree e rsesersesesseresseses e saesessssessesesaesassessesenes 179



CONTENTS

Validating Data on the Client ... 181
HTML Client ValIdAtioN..........cccoviererrcrcccseceseneee s 181
Desktop Client Validation............ccccevieerrnsiescsssesesesese s sn s sssesssssssssnens 186

Validating Data at the Database..........ccceeeverrrrrernrs s 188

Walkthrough 7-1. Enforcing Data RUlES ...........ccocvcercercercrcer e 189
Enforcing Uniqueness and Preventing Duplicates..........cccovvevnrrnnnecnsnnsenssess s sesse s 189
Validating Deletions 0N the SEIVEN ... 192

SUMMEAIY ...t a s ae e r e e s a e e ae e s nnnnnnnas 198

Part lll: Writing ScreenCode .........uusmemmmmmnmmsssssssensnnnmnsssssssssssssnnnsssss 201

Chapter 8: Refinining HTML Clients Screens with JavaScript/CSS.........ccueueene 203
Examining the JavaSCript APL.........ccc e 203
Handling SCreen EVENTS........coou i 203
Lo 00 SRRSO 204
Performing Screen Tasks with JavaScripl.........cccocvvvvrvnnnrrnrsr e 207
Setting Default SCreeN VAIUES .......ccovereerereerererereresersssersssessesessessssessssessssessessssessssesssessssssssssssssassens 207
Hiding Controls and Setting SCreen TitlES .......ccovevererererererrereerereerersesesseseseresersesessesessssessesassessenenes 209
Displaying Custom Content 0N SCrEens .........ccocverversrsessessesses s se e s snnenns 211
Adding Custom TEXt ON SCIEENS ........cceverererierirrire e a s s s re e e s se s s re e nennenas 211
Adding Custom HTML t0 SCIEENS .......ccceeerererireresise e se e as e s s sas e e s e sss e saesesnesnsnes 213
USING POPUPS ..ot sae s s s sse s s ssesae s saesnesassaessssaesnssnesaesassnssnsssnnnnns 214
Walkthrough 8-1. Confirming Actions With POPUPS ........cceecerrercrirne s 214
Using Data-Binding TECANIQUES.........cccererererererrerer e see e sessessessse e sas s sessassassasenns 217
L0 T2 410 | 217
Running Code When Data CRANGES ........cccccververeerereenerererereseressersesessesessessssessssessssessessssssessessssesssneres 221
USing CUStOM CONEIOIS.......cceeeeeeererre e e s e e ssesaessesnesnesnesresnssnssnssnesnesnssnesnennnnans 222
Displaying Data with Custom CONtrols ..........ccovcrriiccncrrcr e 223
Editing HTML Data with Custom Controls...........cccoeviicrnnicrncresrccne s 226
Customizing the Appearance of Your Application ...........ccoceeeeevevrsnsessesses s sesseesenenns 229
Theming YOUr APPICALION .......c.ceceerirecrerireees s 229
BeSPOKE CUSTOMIZALION ........coceveeecerereceriree s s s na s s e 231

xi



CONTENTS

Walkthrough 8-2. Customizing the Ul..........cccoveereinicnncressess e ssesennens 250
Creating CuStOmM NAVIGALION .........cccerieiererirnescrisrse e ss e nnas 251
Creating CuStom BULIONS.........cccocoieiccccce s 257

E3 1111 P2 7S 257

Chapter 9: Enhancing Desktop Screens with .NET Code........cuseemmmmsssnnnnsssssnnnnas 259

Adding Code to Your Application ..........ccceverererennresres s sse e sessss s s sessesssssassessns 259
GENEral METNOOS ..o 260
Access Control MEthOUS ... s 260
Collection MEthoUS ... s 260
Screen Property MEthOaS ..........covevrerrrere st rss e sesaesss e ssesessesesaesassesas e saesesassasassanaens 261

Working with Code and Data...........c.cccvcrvrinsrsrsrsr e s 261
Displaying Custom Text and INformation ...........ccoervninnicnncrerr s 262
Accessing Grid and LiSt VAIUES..........coceerieecrirereesese e 264
Setting the Screen Title iN COUE ......c.ccerverecrerrer e e sneaen 264

Setting Default SCreen VAIUES ..........ccoeeviverrierenniese s ses e ssssnsnens 265

NaVIgating SCIEENS ......cccevererererere s sa e e sassas e sassaesassaesaesassnssnesnenens 267
Opening Screens from BUONS OF LINKS.........ccoveeverererererererssrersesessesessessssessssessssessssesssssssessssessesenes 267
Adding Unbound Auto-COmMPIETE BOXES........ccereerererrereererererersssessesersesessessssessssesssssssessssessssessssssssssaes 270
Refreshing All OPEN SCIEENS ......ccveverererererrerresersesersesessesssessssessesessesessessssessssessesesssssssssassesassessenens 271
Passing Arguments intd SCrEENS ... 271

Showing MessageBox and InputBox alerts.........ccceevercrcscrcscs s 274

WOrking With CONTIOIS......ccccviererieresrsesesse s ses s se s snnnens 275
Finding Controls Using FINACONTIOL ..........ccoioeierinecsrnccneses e esens 275
Referencing the Underlying Silverlight CONTroL...........cooou e 279
Handling Silverlight CONtrol EVENTS ..o senens 281

Working With TRIEAAS ........ccocevverriririerrerre st 283
Finding Out Which Thread Your Code IS EXECULING ON .......cceceverrereerereerererereresersesersesessesessesessessssenes 285
Understanding When to Execute Code on a Different Thread..........ccoceeveeververerverereresenesesereseressenns 285

Reacting to Data Changes..........ccvervriersessnsinserss s snssnesnsnns 288
Using PropertyChanged on @ New Data SCrEEN..........c.ovccierereiereririeescse s 288
Using PropertyChanged on @ DetailS SCreeN..........cccooiricecrirerecrene e 291

xii



CONTENTS

Walkthrough: Practical Screen ENhancements ..........cococveevcernnenenensessssssesessessesensens 294
Creating a ContinUOUS NeW Data SCIEEN ..........covveecrirerecreresee s sessssssens 294
Designing an Add/Edit SCIEEN .........coveeeerirreiercrereese st s s ss e e ssssnnns 295
Customizing Data-Grid Di@logs........ccueeeererreseserrrrsesesesesseseseseseesesesssesesessssssssesssssssessssssssesssssssassnns 297

E3 1111 P2 7S 301

Part IV: Refining Your Application .........cccuseemmmmmnnssssssmsmmsssssssssssssssssssnnens 303

Chapter 10: Searching Data...........cconmsmnmmsssnsssssnsssssnsssssssssssssssssnsssssnsssssnnssssnnnsss 305
An Overview of Built-In S€arch ... 305
Walkthrough 10-1. Building Custom Search ..o 306
Defining @ SEArCh QUENY ..o e p s e 306
Creating the SEArch SCIEEN.........cc e s e p e 307
Building Advanced SEArChES..........cccucreerseresisesensesesssse s se s ssesesssssssssnes 308
INErOdUCING LINQ ... e e e e 308
Practical Querying EXamPplEs.........ccoeereenseressessnsesessssessssessessssesssssssessssssssssssessssssns 311
Filtering by Related Child HEMS.........cccevrerrrere vt e e sa e sae e s e s e sae e sae e s 311
1) A | 313
10 £ 1[0 314
Filtering by Date EIBMENLTS.........cccccverirererererereerereesessesessesessessssessesessesessessssessssessesesssssssssassesassesseneres 315
TOP N RBCOIUS.....ceeeeeetete ettt a e e e e d e e e e e e e a e b e b e e e e e e e b e e e e e e e nn e e e e s 317
String-Matching EXamples.........ceoeeeerceecssis e ss s se s s s snssnanas 318
Matching Non-Concurrent WOrdS ...........ccoccererincnencnnsneseness e sessssssessssessssessssssssssssessssessssesns 318
Matching Multiple Words (Optionally) .........cceccverrenrennernerssese s sns s e ssssesns 321
CaSE SENSITIVITY ....eceereeiecirerir s e et R e e e e e R e e 323
PhONEtiC SEArCRING.......ccoeierece e e e e 323
DebUGUINg QUEKIES........cceruererereerererer st se e sa e se s sae s sa s s se s sn e naes 326
Walkthrough 10-2. Opening a Search SCreen. .........cccvvvvevverrersessensessessessessessessessessenses 327
BT 111 12 SRS 328

xiii



CONTENTS

Chapter 11: Building Practical Application Features...........ccccuusseennrnsssnnnsnssssnnes 329

Working With Fil€S........ccccviriiiersersirsissesse s e sn s e s sns s s 329
Adding File Support to HTML Client Applications ..........ccceovernrerennessiesssesssesse e sesessssessssessssesnes 330
Adding File Support to Desktop Client AppliCations ...........c.ccovverernesniesnc e 343
Validating File SiZES........ccoevierricrerire s s r e r e e s p s p e s p e ne i nnas 352

Selecting Multiple RECOIAS .........cccceeriervercirrir s 353

Assigning and Unassigning Self-Joined Data ............ccocevvvrrvrnrnnssessessee s sessenns 360

Creating Screens to Work with Single-Row Tables ........cccovvvvrirninccnccnsceserenen 364

Nesting Data-Selection CONtrOIS ...........ccovverenniennnmnesnse s 368

Working With LOCALIONS.......ccccvververiirririrser st se s e snssassassassae s 373
Picking Up GPS LOCALIONS.........coeeereerereererererreraesesseseraesessesessessssessesessesesssssssessssessssesssssssssassesassessenenes 373
Integrating with Mapping SYSIEMS........covcerrrrrrrerrr e e e re e e sae s 376

SUMMANIZING Data........ccoeiiercrecr e 379
Showing Aggregate CountS/SUMS/AVEIAJES ......cccvrrerereresrmeressssnssessssssssesessssssesessssssesessssssssessssssenes 379
Querying Data REMOLEIY ........cccoeceiecrcrccr e 382
Merging DAta .........ccooieeier e e e e n R s 383

SUMMANY ...ttt as e sae e s re e s a e e s ae e s nnnnnnnns 385

Chapter 12: Supporting Multiple LANgUAQES ......ccuremrrsssmmmsssnsmsssmsssssnssssssnssssansss 387

INEFOAUCHION ... s e 387
SUPPOITEA LANGUAGES. ... ceereeeecereeeesesssseesessssesesessssssssesssssss e sassssssssssssssssssssssssssssssasssssssssssssssssassnes 388

Preparing an Application for Localization...........c..ceevvrverrnsnnssesses s sessessesenns 388

Localizing Server ODJECTS........cccuceerriernsere e s 389
Translating Table Field NameS.........cccoieercnsrresere e s sr s ss e sre e sesnes 390
Testing a Localized APPlICALION .........cccceieeriernrcrescre e se s n e r e enas 392
Translating .NET SErver MESSAQES ........ccuerrrerererrenensessssesssessssessesessssssssssssessssesssssssssssssssssesssnssssnsenes 393

Localizing HTML Client RESOUICES .......cceeuerrereereerrerrersessessesssssesssssssssssssssssssssssssssssssnns 398
Localizing Screen Titles and Menu EMS ... eens 398
Localizing JavaSCript MESSAQES........ueerererrrsererersnesesesssssesessssssssesessssssssssssssssssssssssssssssssssssssssssssnns 400
Localizing Dates and NUMDEIS .........coccerriiescnirresese e se s ssss s e sssnsnens 401

xiv



CONTENTS

Localizing DESKIOP APPS ...vevrerrerrerrerrersersersessessessssssssssssssssssssssssssssssssssssssssssssssssssssssnsnns 401
Localizing Screen Titles and Menu EMS ........cccovvvreeerrncscrerree e sseens 401
Localizing Silverlight .NET COE ..o 403

E3 1111 P2 7S 405

Chapter 13: Creating and Using Custom Controls ........c..ccccmnnssemmnmnssssnnnssssssnnns 407

USiNg CUSTOM CONIIOIS.......coereerereerie s reeree s e seesseseesaesaesassas s s sassaesassaesaesassassassassnnns 407
Specifying @ CuSTOmM CONTIOI ..........covereeererre s rer e s resae e e sae e s se e saesas e sae e saenesaenenaeanaens 408
Binding Data to CUSIOM CONTIOIS.........cccoereererrerrerereerereerereresesessersesessesessesessesassessssessessssssassesassesseneres 410
Binding Data Collections to Custom CONTIOL.........ccccevereriereriereerereerersesersssessesesersesessesessssessesessessenenes 412
Converting Values When Data Binding..........ccccverereererenerieressersssersssessesesssssssessssessssessssssssssssessssessesenes 414

Creating a Custom Silverlight CONtrol ..........cccoeoeeeeesere s seenens 419
Understanding Dependency ProPErties ..........ccoeecrerncncseneseesese e se s se s ses s sesssseens 419
Creating a New Control and Dependency Property..........ccccvreerenersnencsesesesesesesese s sesessseeens 420
Binding Dependency Properties to the Data Context..........cccovvnrnninniccnsc e 427
Adding the Duration Control 10 @ SCIEEN ........cccccverrerrcrrer e enas 429
Calling Custom Control Methods via Dependency Properties...........oocoeerreneneresenesenesesesesessseeens 429

Calling Screen Code from @ Custom Control ..........ccccocevereresennssss s see e 432

E3 1111 1P 7SS 438

Part V: Extending the Reach of Your Data...........ceevvvvvvssssssssssssssnnnns 441

Chapter 14: Optimizing Data Connectivity with RIA Services .......cccuscunrnsssannnn 443
The History behind RIA SEIVICES ........cccvvrverrerrerrirserrerses s se s ses e sasseenes 443
Creating an RIA Services ProjecCt.........ccooeeierereresre e sse s ssessesssssessssnssnesnssnssnssnsnnnns 444
Creating @ NEW PrOJECT.......ccov et e p s e 445
Creating an ENtity Class.......cccucvicieneiericrnere s st se s snssesss e ssssens 445
Creating @ Domain SErviCe ClASS .......cccuerriernrresire s sn e sesse e sss e ssssens 448
Retrieving Data..........ccccoveenienenincnns e 448
Retrieving a Connection String from web.config............ooovvrvrvrnrsrsssensessessensessensenns 453
Updating Data...........ccoeeerereresecrere e e s e sse e s saessesaesnssaesresnesnesnesnesnennennennennenans 453

XV



CONTENTS

Calling SQL Stored ProCEAUIES .........cccevrmreresserresssesessessesessesssssssessssessssssssssssssssssssens 456
Consuming YOUF RIA SEIVICE ........covererurmmsmmsmsmsmsssssssssssssese s sssssssssasssssssssens 461
SUMMANY ...t sr s s s e s e s s e s s r e sn e e s nresn s nneen e e e nnnnnennennennenne e e nnnnnnnnnnan 463
Chapter 15: Sharing Data with OData.............cccecmimmsmmnmmmsnmnmm s ————— 465
INErOAUCTION ... —————————— 465
Using External Data SOUICES........c.ccovcernneresrssesssnsesesse s s s sse s sssssssssnssenns 465
Finding Third-Party Data SOUrCES 10 USE........ccrrrrererirnceririsee s sesssssssnens 466
Determining Connection SEHINGS.........cccorvreiererinesesrr e 466
Connecting to an 0Data Data SOUICE ..........cveeeererrreneririreeseses s sessssssnnns 468
Understanding Default Data-Source OPtions........cccccveererriernrcnssene e ses e ens 469
Exposing Your LightSwitch Data Via 0Data ...........cccvevververvnsersenses s ses e e sesnnns 470
Finding Your Application’s ENAPOINT URL .........ccceeeruerererererererssrersesersesessesessessssessssessssessssessessssessenenes 470
0 1= T o 00 O 471
SECUNNG 0DALA FEEAS .....ecevreereererererereeereeserseseraesassessesessesessesessessssessssessssessessssessssessssesssnssssssssesansens 472
Consuming LightSWitch Data..........ccccceeeeeienerecc s snesnesne e 472
Connecting to LightSwitch Data from EXCEl .........ccecvevrennicnncrrere e 472
Connecting to LightSwitch Data from .NET ...t 473
Connecting to LightSwitch from Other Platforms..........coervrvnrcncrrerrers e 480
1111 1P SRS 481
Part VI: Getting Data Qut.............ccosnmecmmmmmnnnnnnssessnnnnnnsssssssssssnnnennns 483
Chapter 16: Creating Reports ........cccccunmmmmmmsssnsmmmmsssssnmmssssssnmssssssssssssssssssssssnnnnns 485
Introduction t0 REPOtING ........cccvceeeeririernsresrer e 485
Using ASP.NET 10 Create RepPOrtS........ccvererrrerreerserssssssssssssssssssssssssssssssassassassassassssssnns 485
Showing Grid Data 0n @ WED FOIM........ccceeererererereressereesersesessesessessssessssessessssessssesssessssesssssssesassens 486
Displaying Grids Within GridS.........ccccerererierrrererereserereresessessssessesessesessessssessssessssesssssssssessesassessesees 490
Creating ChAITS........ccouvereriererereererseserse e sseses e sse e rsesesassasaesassesas e saesessesesaesasaesassesassesasnesassensesansenseneres 492
Securing and Deploying REPOMS .........ccvcverererererenerssersesersesessesessessssessesessessssesessessssessssssssssssssassens 495
Using Microsoft Reporting SErvICES ........uverereeerererse s e ssesresee e snssnesnesnssnssnesnnnnnns 495
Installing Reporting SEIVICES........ccuecieiiiernere e e p s e 496
Installing the Report Designer COmMPONENTS .........cccccveercnnicrnncne e sss e ssssens 496

xvi



CONTENTS

L0 1T =T 10 498
DEPlOYiNG REPOILS ....coveviicieriiere et sa e e e s a e sa e e e e e e b e e e a e e e e e sn e e e e e naenn e s 503
Using the Report Viewer CONtrol ... 505
Linking Reports from Desktop AppliCations .........cccocvveverrreresensesses s sessessessensenns 507
Opening Reports in @ New BrowSer WiNAOW ..........cccceerrerenesesnssesssssssessssssssessssssssssssssssssssssssssssnnns 507
Displaying Reports inside LightSWItCh SCIEeNS ........ccvvecerrrrieiererrseserr s 509
o LT 0T ST o0 R 515
Linking Reports from HTML Client Applications..........ccccoeerierrseriesnscsesesesss e 516
Displaying Content inSide an iffame.........cccvvveveererrrererrereseres e rre s sse e sesas e ssesessesessesassesassesasnenes 516
D0 o T T g 0T TSRS 517
1111 11T SRS 518
Chapter 17: Generating Office Documents...........ccccusmmsmsmssmsssmsnsmsssmsnsssssssssanns 521
Overview Of TECHNIQUES ......cceeeeeeeeee et sre e sse s s e sne s sresresnesnssnesnesnssnesnesnannns 521
USing the OPENXIVML SDK.......com et 522
Performing COM AULOMEALION .........coeeuieeeericeecsi e 539
Performing Mail Merges With WOr ... 544
Creating Adobe PDF DOCUMENTS..........ccoeurereressersesessesessessesessessssssssssssessssssssssssssssssssens 555
E3 1111 1P 7S 558
Chapter 18: Sending EMail ........cccssmmimmsmmsmmmssmisnmsmmssms s sssnans 561
Overview to Sending Email .........ccccveeriicnsccne e 561
Sending Email Notifications ..........cccuinnninn s 562
Using Configuration Settings to Save Credentials ... 562
Creating a Reusable EMail Class ..........cocovrnnininininninnnssssss s 563
Sending the EMAil ... 567
Initiating Emails from LightSwitch Clients ........ccccvveercnensienss e 570
Building an EMAil SEIVICE .......covevererrireereresssesesssssssesessssssese s ssesessssssssessssssssssssssssssssssssssssssssssssasanns 570
Sending Messages from HTML Client AppliCations .........c.covceeerernencsrssnesesesssssesessssssesesessssssessssssens 578
Sending Messages from Desktop AppliCAtioNS ..........ccccerrrrererennescssnne s sessssenes 580
Sending Mail with Microsoft QULIOOK ........ccceevverrerrernessesser s seeseeees 585
1111 112 SRS 990



CONTENTS

Part Vil: Extending LightSwitch........cccccciiiniinseecemnmnnnnsnsssssssnnnnnnns 991

Chapter 19: Creating Control EXtensions........cccccurrrmsssssssssssnssssssssssssssssssssssssssns 593
Using LightSWitCh EXTENSIONS .........ccvcerrierenircresesesne s 593
Installing LightSWitch EXIENSIONS.........cccoeririiiecrirreses e 593
Using the Many-to-Many Data CONtrol ..........cccoorrerenenenencncniensee s 596
Preparing Your Computer to Develop EXIENSIONS ........ccccvvrverververnensenses s s s sessenenns 597
Understanding Custom Control TYPES .....cccceeeerrerrerresesssssessessessssssssssssssssssssssssssssssnsnns 598
Creating Value CoNtrolS ..........coveeermiernsenesssesssse s ssssnssessssssssssnsesns 599
Specifying Which Data Types 10 SUPPOIt ... 601
Supporting the FIndControl MEthod...........cocovruieeerrccr e 601
Setting the CoNrol ICON ... s 603
Optimizing Controls for Data-Grid USE..........ceeeeerrrrrererereneesesesesesesesssssesesssssseses s s sessssssssesssssssasnns 603
Retrieving Height, Size, and Property SEttings ........ccccovrerenrnnncssssesessse s 609
Running and Deploying Your EXENSION ........c.ccvcvrervernensensensenses s s sesses e e sessessassessenns 610
Setting Product/Installation ARFDULES..........ccccerreererrernrererere s s s resseraesessesessesessessssessssessssessesasaens 611
Creating a Detail Control (COMDOBOX) ........ccceererrerreresesressessessessessessesssssessesssssssnsssnnnns 611
Setting the Control’s Metadata............cccceeeiiecncrnr e neaens 612
Finding the Summary Property for an Entity ........ccccccoevnnnccnrcnccccresse e 620
Creating Custom Property EdItors .........ccccveeivneneniennsenesssesss e 628
Customizing Visual Studio’s Property Editor............ccoceereceennesescreneescsesseeses e 628
Preparing YOUF PrOJECT........cccovuieiererereesesessse e s se s sss s sesssss s s sssssssessssssssessnssssssnens 629
Creating @ Custom CONtrol EQItOr ..........ccooureiererieeescnirsce s senens 630
Linking Your Property With the EQItor............cccoeeiencnnsccsess e 639
Customizing the RUNIME DESIGNET ........cccoviueieerireeerirs e eens 640
Creating a Group Control EXIENSION ........ccceveveereereererenree s ses s seesesssessssassassessassssssssenns 645
Setting the Visibility 0f LADEIS .......ccoveereerererrerere e sersesersesese e ssesss e saesessesessesessesasessssessssessesasaens 648
Creating a Command Control EXtENSION.........cccoeeeeererrese e ses e snesnnnens 649
SUMMEAIY ...ttt ae s e s ae e s r e e s e a e e s ne e s snnnnnnnnas 652

xviii



CONTENTS

Chapter 20: Creating Data and Presentation Extensions............cccinsssnnnssssssnness 699

INErOAUCTION ...ttt ——————————— 655
Creating a Business Type EXENSION.........ccccceeeeeeeresere e ses s e sne s e s s snennns 656
Associating Custom Controls With BUSINESS TYPES .....ceveeeererererererrseseseressesesesssssssesessssssesesssssssssssens 657
ENfOrcing Validation............cocovreeeennescrcrreescs e 657
Associating Validation Logic With @ BUSINESS TYPE.......cecerererrnerermrrneseseresesesesesssssesessssssesessssssesessnns 659
Defining Property Sheet ARMDULES ... 659
Applying Validation LOGIC. ......ccveeererrrreereresessesesseesesessssssesessssssessssssssesesssssssssssssssssssssssssssssssssssssssans 660
Creating Custom Property Eitor WiNAOWS........c.oveeerirnencneneneesesesssesesessssssesesesssssesessssssesesssssssnens 665
USING YOUF BUSINESS TYPE ....cvruerieereeerieriseresesse st sessesessesas e ssssessesessesessestssesassessssesssssssssassssassesssnenns 674
Creating a Custom Shell EXIENSION .......c.coevevererrrere e ses e s e e s e sassassasnenns 675
Preparing YOUE PrOJECE.......cccvuvcreereerere s res e resreraeseraesesaesessesas e sassessesesassasaesassesassessssssassansesassesssnenes 675
Defining the LOOK Of YOUF SREIL.........ccooeirerrrere e sere s ree e saesessesessesas e ssesessssesassesaesassessssenes 676
Binding Data t0 YOUr SREII........cou oottt s e rse e re s e s e s sae e e e sae e s s sas e nae e es 680
Displaying Your Application’s LOQO ........coveeverrererereenererereresersssessesessesessessssessssessesesssssssessssesassessenenes 681
Adding Code That Supports Our CuStom Shell............coverrvererrererre e see e eaeneeaes 681
T 10T 0 ST (= 700
EXECULING COMMANGS ......cceereeereecreeeree st reres e ree e aesesaesessesassesas e saesesaesesas e ssesassesassesassssasassesansesssnenes 701
Performing Navigation ..ot r e re s s sae e sa e sa e e ae e e e sa s nae e s 702
Persisting USEr SEHINGS ....cccoveereerereererertre s rersererseseraeseraeres e sss e saesessesessesassesassessssessssesassassesassesssnenes 702
Setting the Name and DESCIIPLION..........ccveeererererrererere s s e s s e ae s aesesaesas e ras e saesesaesesaesanaens 704
USING YOUr CUSTOM SNEIL........oceeeeereecerertrertr et ree e raeres e ses e see e ae e sae e saesas e saesesaesesaesasaesassesannenes 705
Creating a Custom Theme EXENSION...........ccccuceeerrennncnesnse s sesse s 706
Applying a DIfferent FONL.........ccoo e sr e r e e 706
Setting DIfferent COIOrS ..o e r e s r e e nenn e e 707
Creating a Screen Template EXteNSioN.........cccceveeeverecesecc s 708
Setting Template ProPerties ........cocccoceerrencrernesesirse s sssss s sessssssssssssssssns 709
Defining the Data-SOUICE TYPE .....cccvvrreerererreiereriseese s s e nas s nnas 712
Generating SCreen CONTIOIS. ..o nas 712
GENErating SCrEEN COUE.........vuvueeererrreerererree e se s se e s s e e sennnnnes 716
Creating More Complex SCreen TEMPIALES.........coveeerererererereneesere s senns 719

Xix



CONTENTS

Creating an HTML Screen Template EXtENSION..........ccccoverriernnnsiesnseseseseses e ssesessenns 719
Creating a Data-Source EXIENSION ........ccccceverereereenesrer s sessessesssesessassassessassasssssenns 724
Creating an ENtItY Class.......covvverrerererereresersesersesessesessessssessssessssessesesssssssessssessssesssssssssassesassesssneres 724
Creating the Data SErvICE ClaSS ........ccvrererrererrereerereenererereresersssersesessesessessssessssessssesssssssssassessssesseneres 727
Using the Data-Source EXTENSION ... 732
BT 111 112 SRS 733

Part VilI: Securing Your Application ..........cccuuseemmmmmnnnssssssssssssssssssss 739

Chapter 21: Authenticating Your USErsS ......ccccccmmmssmmmmmsssssnsssssssssssssssssssssssssnnnes 737
Choosing an Authentication Method............cccoeeeeeeecece e 737
NO AUNENTICALION ... ————————————— 738
Enabling Windows AuthentiCation ...t ns 739
Forms AUthentiCation ... —————————— 740
Understanding Where User Details Are Stored.........ccoovveenceneneniesnsesesssseses e M4
Changing the Password Complexity RUIES ........coveeerrnercsenenee s sessseeens 742
Changing Password EnCryption SEttiNgS........ccccevrenerernenesessesesesesseesesesssssse s sessssesssesesssssseens 743
Sharing Forms Authentication Data with ASP.INET ... 744
Allowing Users to Log Out of Desktop Web AppliCations ..........ccccevrerererenenesenenesesesessssesesessssesesesenns 746
B30 111 749
Chapter 22: Authorizing Your USErsS ......ccccvusssesmmmsssssnnmsssssssnsssssssssssssssnnsssssssnnnss 751
APPIYING PEIMISSIONS.....cciiuireerierrersersersersessessessesaessssssssesassasssssaesassassassassassassasssssassassns 751
Defining PErmiSSIONS ........cccvcverieisersirseres s sn s snssnennnnns 753
Creating an Application AdminiStrator...........cccoceeeverereness s 753
Managing Roles and USErS..........cccocrirrirnmnensee s s e sse s e ssse e ssse e ssssssesssesns 754
Debugging PermiSSion COUE.........ccevrerererrererrereesersesersesessesesessssessesessesesssssssessssessssessssssssssssesassesseneres 755
Securing Server ODJECTS.......ccucvcrrrrrsrr s sr s sn s sr e sn e nn e nr e nn e 755
Applying Table-Level ACCESS CONTIOL.........cccceueieeirereniresisesss e e e s sss e sss e ses e s s e ssssessssenes 755
Applying Query-Level PErMISSIONS.........ccccviirnsenenine e ses e ssssessssessssesssssssessssessssessssssnes 760
Securing Client ODJECLS ........ccocuverererseresrseresse s se s n e 761
Securing HTML Client APPlICALIONS.........ccceererereserirereseseses s ssssssssessssssssessssssens 763

XX



CONTENTS

Custom Authorization EXamPIES.........ccceerererenescrssesee e see e sssssssssssssssssssssssssssssssnns 764
Associating Logins With YOUr Data ..........ccoeeeeerernencrneescsisse s ssssssssessssns 764
Opening Screens Conditionally at LOGIN .........ccccovrrenerernenenesesenesesesssesesessssssesesssssssessssssssessssssssnens 768
Restricting Row-Level ACCESS 10 Data...........ccceceererencririnccises e 771
Setting Screen Control Properties by Permission..........ccovvceernncencnnnesessssesesesessse s 772
Allowing Users 10 Bypass Validation.............cccovreeenernnnsncnnnescsisse s sesessssssesessnns 774

E3 1111 P2 7S 775

Part IX: Going Live with Your Application..........ccersverssssssssssssssssssss 777

Chapter 23: Deploying Applications ..........cusmmmemmensmsmsnsne . 779
Getting Started with Deployment ... 779
Choosing an Application TOPOIOQY .......cccerrererrerrererrerersrereressersssersesessesessessssesssessesessesessesessessssesseneres 780
Choosing Whether to PUDIISh OF PACKAJE..........ccccvuerererererererssrersesessesessessssessssessesessssssssssssessssessenenes 781
Setting Up YOUr WOIKSTALIONS .......ccceerererereerere s sesessseseesessesessesessesassessssessesssssssssessssesssnssssnsssssasaens 781
SELHNG UP SAL SEIVEN ....vceeeeeereeererererrereree e sesaesassessssessesessesessesassesassesassessssssaesessesasnesssnssssnassssanaens 782
Using the Publish WIizard............ccceoeeeieieiccesecse e sss e s snssnssnssnssnssnssnssnssnsnnns 782
Data Connections PAgE........cccccciiiiiinircrs s s n e s e p e e 784
PrereqUISItES PAQE........cciuierercrircriein ettt r e s p s e e e n e p e s 786
SECUNEY PAYE .....ececerereceiririee et s e e e s R se e s R e s e nnnn s 787
Digital Signature/Certificate Page .........cccvrrrnnrerrccne e sas e e 787
Setting Up YOUr WED SEIVE .......cocoieeeeiieressese e sse e ssesssssssssssesssssssssssnens 789
Installing the .NET 4.6 FTAMEWOTK .........ccccourrrierererrnesesinsneeseses e sesesssssesessssssssessssssssessssssssssssssssssnns 789
Setting Up IIS on Windows Server 2012/2008.............cocerererenerernesesessssesesessssssssessssssssessssssssssssssssaes 789
Setting Up IIS on WinAOWS 7 @nd ADOVE .........oueeeerererrenenireneesesesssssesessssssesesssssessssssssssessssssssssssssssaes 791
Configuring the Web Deploy TOON ..ot enns 791
Setting Up IIS Application POOIS..........cououeeerireneeire e 792
Configuring SQL Server for Windows AuthentiCation ............cccoceceerrnnennnnnesesssesesesese s 794
Configuring Secure SOCKES LAYET (SSL) ....covrerrrrrirrirrrirerererss s sese e sas e sse e sessssessesessesassesns 795
InStalling the PACKAQES ......cocevereereererrerieree s see s s ses e sas e sassssssssassnssassassassassasnnnns 795
Installing a Two-Tier DeSktop APPlICALION.........ceccveereverererer s s e ae e s e sa e sae e s 795
Installing a Three-Tier Application iN IS ..........coeereererrerrrerr e ra e ra e e e s 797

xxi



CONTENTS

Three-Tier Manual Deployment............ccovoeennirnnmienrere s 799
(DT80 TN D USSR 799
Updating an AppliCation ..........ccocceeeeieresesese e sse e e sse e ssesnesnesnssnssnssnssnssnssnsnnnns 800
Troubleshooting Deployment ErrOrs..........ccoeevcerenmiesnssssessssesssssssessssesssssssessssssssssssens 800
Tracing YOUr APPICALION ......coveveeeeerireeer e nn s 801
DEPIOYING 10 AZUIE ......coererererer ettt se e e e sn e n e sn e sn e sn e nn e 803
Connecting Visual STUCI0 10 AZUIE.........coveeverrererereererereseresersssersesessesessessssessssessssesssssssssassesassesseneres 803

L [=T T o TR LT T 3 L R 804
Creating @ DATADASE .........cvceverrereerereerire s s serse e raesesaesessesas e sa e e sae e saesesaesasaesas e sae e sae e saenanaerannesanneres 805
Completing the PUDIISNING PrOCESS .......cccvoerurvereerererererereresersesersesessesessessssessssessssesssssssssessesassessenenes 806
Publishing to SharePoint............cccvcrirircssrsrsr e e 807
SUMMEAIY ...t e s s e s ae e s renr s e a e e s ae e s snnnnnnnnns 808
Appendix A: Culture NaAmes........ccccrussssssmsenmmmmmmssssssssssssnsssesssssssssssssssssssssssnsnnnns 811
Appendix B: Data Type ldentifiers.....ccueeeesmmmmmmmmmmsssssssnmmmmmmmssssssssnnsmssmnssnnnns 817
Appendix C: Using Properties in Custom Controls...........cccusnssssnmmmnnnnnnsssssssssnnnns 819
Appendix D: Custom Screen Template View IDS ......ccccccmrmssssnnmsssssssssssssssssssnss 823
Desktop Client VIEW IDS........ccccocrcercerircrensir s se e s e e e s s s snsnns 823
HTML CHENt VIEW IDS ........coreeeecercrresese s s s s sss e s ssssesssssssessssssssssssesssnssnes 825
Appendix E: Data SChemas........cccccuneemmmmnnsssmmmmssssmmmssssmmsssssssmssssssnssssssnas 827
Help DESK TADIES .....cccevveerrirreerieerseeseessee s e s sse e ssessseesse e sn e ssseessn e snsssssessnssnessssessnssanes 827
EXternal TADIES ......ccccvcerererir e sn s sn s nn e nn e nnenn 838
Database DIiagram..........ccccevcererniernnesesessese s ena e 838
INAEX . eeiiiiisnnnnnrnsssnnnnnssssnnnnnssssnnnnessssnnnnessssnnnnsssssnnnnessssnnnenssssnnnesssssnnnnssssnnnnessssnnnnnssss 841

xxii



About the Author

Tim Leung is a professional software developer based in England. For the
past 15 years, he has specialized in enterprise application development using
products from the Microsoft technology stack. In particular, he possesses
deep knowledge of Microsoft LightSwitch, the Microsoft .NET Framework,
and SQL Server. He is an active member of the UK. developer community
and often delivers presentations on technical topics. He is also a chartered
member of the British Computer Society. He is passionate about the

concept of rapid application development and was awarded the Microsoft
Community Contributor Award in 2011 for contributions to the LightSwitch
community.

xxiii



About the Technical Reviewers

Fabio Claudio Ferracchiati is a senior consultant and a senior analyst/developer using Microsoft
technologies. He works for Blu Arancio (www.bluarancio.com). He is a Microsoft Certified Solution
Developer and a Microsoft Certified Application Developer for .NET, a Microsoft Certified Professional,
and a prolific author and technical reviewer. Over the past ten years, he’s written articles for Italian and
international magazines and coauthored more than ten books on a variety of computer topics.

Stephen Provine is a principal software design engineer on the Microsoft Visual Studio team. He has 14
years of experience working across many aspects of the Visual Studio rapid application development (RAD)
experiences, including the Server Explorer, SQL database tooling and data designer extensibility, and was a
key member of the Visual Studio LightSwitch team, contributing across all areas of the product. Stephen is
currently a technical leader in the Azure Developer Experience group, working across the breadth of tooling
that aids developers in being most effective when developing applications for Microsoft Cloud. Prior to
working at Microsoft, Stephen received a bachelor’s degree in computer science from Harvard University.

XXV


www.bluarancio.com

Acknowledgments

I'd like to thank everyone who supported me during the writing of this book. While I wrote this book, I was
unable to spend much time on my other project work. I'd like to thank everyone for their patience with me
during that time. James DeWolf at Apress played an important role in commissioning this project. I'd like to
thank James and my editor, Melissa Maldonado, for their help throughout this process. I also want to thank
Stephen Provine for all the assistance he gave me during this project. Finally, I'd like to thank the readers
who purchased this and the previous editions of this book. Without those readers, this third edition would
not have been commercially viable, especially for a niche product such as LightSwitch.

xxvii




Introduction

When I'look back at the time that I have spent with LightSwitch, the product almost feels like a child of mine.
I started using LightSwitch during the beta version when the product was in its infancy. Through the years,
I've seen LightSwitch grow to be the mature product that it is today.

The early years were exciting. The concept was revolutionary, and there was a great buzz around the
product. However, the documentation was poor, which inspired me to write the first edition of this book.

I wanted to share my experience and to help developers avoid making the same mistakes that I made.

As developers began using LightSwitch and as market conditions changed, the product adapted to meet
the changing environment. As an example, the first version of LightSwitch employed RIA services as the
communication channel between the client and server. In 2012, Microsoft rewrote this part of LightSwitch
to use OData instead. Another significant feature that Microsoft added in 2012 was the HTML client. This
enables you to build HTML5-compatible applications that are optimized for touchscreen and mobile
devices.

In subsequent releases, Microsoft improved several other areas of LightSwitch. A notable example is the
improvements to the Visual Studio design environment. Early developers will remember how Visual Studio
provided two views of a solution: a simplified logical view and a more advanced file view. In 2013, Microsoft
replaced this with a simplified single view. Today, Visual Studio also provides much better IntelliSense
and debugging support, particularly for JavaScript—an area for which support has previously been weak.
Another significant addition was the Server Application Context. This feature makes it possible to execute
data-access code on the server, outside the context of a LightSwitch application. All of this illustrates how
LightSwitch has evolved into a far more powerful product.

In recent times, Microsoft has not been as proactive in further developing LightSwitch. Some developers
are concerned about this, but I see this as a sign of a mature product. LightSwitch does everything that
Microsoft intended it to do, and there is little more they can profitably add. If you're just starting out with
LightSwitch, my view is that now is a great time to begin. You can be confident that you're working with
a stable and mature product that has been tested by thousands of developers. There are few competing
products that can match the capabilities that LightSwitch offers.

I've personally gained a lot from LightSwitch. With the help of LightSwitch, I've built some great
applications with minimal time and effort. Through the work of this book, I've also had the chance to work
with some really smart people in the Microsoft Visual Studio team.

By reading this book, I hope that you can attain similar rewards and develop some great applications at
the same time.

Who This Book Is For

This book is designed for readers who want to build data-driven business applications quickly. You don’t
need to have any prior knowledge of LightSwitch, but it helps if you know a little about .NET and database
development in general.
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INTRODUCTION

How This Book Is Organized

If learning LightSwitch seems like an enormous task, don’t worry! You might have heard of the Pareto
Principle, which also goes by the name of the 80/20 rule. This rule states that in most situations, 20% of
something causes 80% of the results.

If you apply the Pareto Principle to this book, it suggests that you can accomplish 80% of what you want
to accomplish by reading less than four chapters. And, in fact, the first four chapters highlight the key topics
that are all you need in order to build an application that’s almost 80% complete.

By the end of Chapter 4, you’'ll understand how to create data tables and attach to external data. You'll
know how to build applications that include Data Entry screens and navigation controls. The type of data
entry screens I'll describe will include screens that show lists of data and those that enable the entry and
display of single records. You'll also discover how to provide drop-down controls to enable users to make
selections during data entry. In short, you'll know how to build a working business application with enough
functionality to perform most basic tasks. In the next part of the book, I'll show you how to write code and
queries. This includes .NET code that runs on the server and Silverlight desktop client, and JavaScript code
that runs on HTML client applications.

Unless you want to create an application that’s completely isolated from other systems, it’s useful to
know how to attach to unusual data sources and how to share your LightSwitch data with other applications.
You'll discover how to do this through RIA services and OData.

You can extend your Silverlight applications through custom controls and extensions, and you'll find an
entire section of the book devoted to this topic.

The remaining chapters of the book show you how to build reports, integrate with email systems, and
deploy your application.

The Sample Application

Most of the chapters include code samples that refer to a Help Desk application. The purpose of this
application is to relate the technical content in the book to a real-life scenario that you can more easily
understand.

The Help Desk application is typical of the applications that you can build with LightSwitch. Its
features are simple enough to understand, yet complex enough to show off the more advanced features of
LightSwitch. It is designed to help companies manage problems, and it’s especially suitable for departments
that deal with technical support issues. It allows users to record the actions they carry out to resolve a
problem while giving managers an overview of all current issues.

Figure I-1 shows a screen from this application and illustrates some of the features that I'll cover in
this book.
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FigureI-1. Typical screen from the Help Desk application

Figure I-1 shows the Data Entry screen through which users can enter help-desk issues. They can set
the user that the issue relates to and allocate an engineer to the record. The Data Entry screen allows users
to respond to the issue, attach documents, register feedback, and record the amount of time that engineers
spend on the task. To help you recreate this application, you can find a summary of the application’s tables
in Appendix E.
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Code Samples

LightSwitch supports C#, VB.NET, and JavaScript. This book includes code samples in all three languages.
To make life simple, LightSwitch hides much of the complexity that’s associated with application design.
When you want to write some code, you do so by clicking on a Write Code button that LightSwitch shows in
its graphical designers. This button shows a list of events that you can handle. When you select one of the
options in the list, LightSwitch opens a Code Editor window that you can use to author your code.

When you're starting out with LightSwitch, it isn’t always obvious where your code is stored. To add
some clarity, each code listing includes a file location, as shown in Listing I-1.

Listing I-1. “Hello, World!” example

VB:
File: HelpDeskVB.Server\DataSources\ApplicationData\_ApplicationDataService.lsml.vb

Imports System.Text.RegularExpressions

'REM VB Code appears here
Dim message = "Hello, World!"

oQ

Ci#:
File: HelpDeskCS.Server\DataSources\ApplicationData\_ApplicationDataService.lsml.cs

using System.Text.RegularExpressions;

//REM C# Code appears here (1]
var message = "Hello, World!"; (2]

For both the VB and C# examples in Listing I-1, the File heading specifies the file name and path. In
this example, HelpDeskVB and HelpDeskCS prefixes identify the name of your LightSwitch application. The
Server part indicates that the code refers to the Server project. This piece of information is useful, because it
informs you that the code runs on the server rather than on the client. (You'll learn all about this in Chapter 1.)
The next part of the file heading, DataSources\ApplicationData, indicates the folder in the Server project
that contains the code file. Finally, _ApplicationDataService.vb and _ApplicationDataService.cs refer to the
name of the VB or C# file that the listing shows.

If a piece of code requires you to reference a .NET namespace, the code listing will show the necessary
import (VB.NET) or using (C#) statements. Be sure to add these statements to the top of your code file.

Many of the code samples include numeric symbols to help you locate specific lines in a code listing.
For example, line @ defines a comment, whereas line @ declares a variable. There’s obviously no need to
enter these numeric symbols when you recreate this code for real!

As in all books, the length of a code line can exceed the width of the page. In most cases, I've put
line breaks in places that still allow the code to compile, but in some circumstances this isn’t possible.
Notable examples include namespace declarations in XAML files and VB.NET keywords like inherits and
implements. If your application doesn’t compile, it’s worth checking your code for extraneous line breaks.
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