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About This Book

Welcometo MCAD/MCSD Training Kit Developing Windows-Based Applications with Microsoft Visual Basic
.NET and Microsoft Visual C# .NET. By completing the lessons and associated exercisesin this course, you will
acquire the knowledge and skills necessary to develop Windows-based solutionsusing Visua Basic .NET or Visud
C# .NET.

This book also addresses the objectives of the Microsoft Certified Professional Exam 70-306 and Exam 70-316.
This self-paced course provides content that supports the skills measured by these exams.

For more information about becoming a Microsoft Certified Application Developer (MCAD) or a Microsoft
Certified Solution Developer (MCSD), see the section titled "The Microsoft Certified Professional Program” later in
thisintroduction.

The"Getting Started” section of thisintroduction providesimportant setup instructions that describe the hardware and
software requirements to compl ete the proceduresin this course. It also provides information about the networking
configuration necessary to complete some of the hands-on procedures. Read through this section thoroughly before
you start the lessons.
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| ntended Audience

This book was created for software developers who need to design, plan, implement, and support Windows-based
gpplications or who plan to take the related Microsoft Certified Professond exams.
» Developing and Implementing Windows-Based Applications with Microsoft Visual Basic .NET and
Microsoft Visual Sudio .NET (Exam 70-306)
» Developing and Implementing Windows-Based Applications with Microsoft Visual C# .NET and
Microsoft Visual Sudio .NET (Exam 70-316)
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This course requires that students meet the following prerequisites:
» Beableto create asmple application using Visua Basic .NET or Visud C# .NET.
» Beableto describe the purpose and use of basic controls and menusin aVisua Basic .NET or Visua C#
NET application.
» Beableto describe the relationship between controls and events.
» Haveamoderate understanding of basic Structured Query Language (SQL) syntax.
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About the CD-ROM

The Supplementa Course Materids CD-ROM contains avariety of informational aids that can be used throughout
thisbook. Thisincludes

* eBook. A complete dectronic verson (eBook) of thistraining kit.

» Completed labs. Each chapter in thistraining kit concludes with alab containing aseries of exercisesthat
reinforce the skills you learned. Completed versions of these gpplications are included so that you can
compare your results. Y ou can a so use these compl eted applications as areference if you get stuck while
completing an exercise.

* Required files. Practicefilesthat are required to perform the hands-on procedures. Y ou should use these
fileswhen indicated in the exercises.

» Sample exam questions. To practice taking a certification exam, you can use the sample exam questions
provided on the CD-ROM. The sample questions help you assess your understanding of the materials
presented in this book.



This document is created with the unregistered version of CHM2PDF Pilot

About the DVD

The DVD contains a 60-day evauation edition of Microsoft Visua Studio .NET Professond.
The 60-day Evauation Edition provided with thistraining is not thefull retail product and is provided only for the
purposes of training and evaluation. Microsoft Technical Support does not support this eva uation edition.

For additiond support information regarding this book and the CD-ROM and DVD (including answersto commonly
asked questions about ingtallation and use), visit the Microsoft Press Technica Support Web site at

http:/Avwww.mi crosoft.com/mspress/support/. Y ou can aso emall TKINPUT@MICROSOFT.COM, or send a letter
to Microsoft Press, Attn: Microsoft Press Technica Support, One Microsoft Way, Redmond, WA 98502-6399.
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Features of This Book

Each chapter contains sectionsthat are designed to help you get the most educationd vaue from the chapter:

Each chapter openswith a"Before Y ou Begin™ section, which prepares you for completing the chapter.

The chapters are then divided into lessons. Each lesson contains the reference and procedura information
used for aspecific kill.

At the end of each lessonisthe "Lesson Summary" section, which identifies the key concepts from the lesson.
The"Lab" section provides hands-on exercises that reinforce each of the skillstaught in each of the chapter
lessons. The exercises give you an opportunity to use the skills being presented or explore the part of the
application being described. Wherever possible, the exercisesin alab build on each other to creaste a
complete gpplication by the end of that lab.

At the end of each chapter isthe "Review" section that you can useto test what you have learned.

Appendix A, "Questionsand Answers," contains al of the questions asked in each chapter with their corresponding
ansvers.

Notes

Two types of Notes gppear throughout the lessons.

Notes marked Note contain supplementa information.
Notes marked Caution contain warnings about the possible loss of data.

Notational Conventions

Thefollowing notationa conventions are used throughout this book.

Characters or commands that you type appesar in bold type.

[talic in syntax Satementsindicates placeholdersfor variable information. Italic isaso used for book titles
and program dementsin text.

Names of filesand folders gppear ininitia capital letters except when you are to type them directly. Unless
otherwise indicated, you can use lowercase | etters when you type afilename in adia og box or at a command
prompt.

Filename extensions, when they appear without afilename, arein lowercase letters.

Acronyms gppear in dl uppercase letters.

M onospace type represents code samples, examples of screen text, or entriesthat you might type at a
command prompt or ininitidization files.

Angle brackets < > are used in syntax statements to enclose optiona items. For example, <filename> in
command syntax indicates that you can choose to type a filename with the command. Type only the
information within the brackets, not the brackets themselves.

When Visud Basic and Visud C# terms are mentioned together in text, the Visual Basic term gppearsfirg,
followed by the C# term in parentheses.

|cons represent specific sectionsin the book asfollows:

Represents
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‘j‘ Supplemental course materials. You will find these
" materids on the Supplemental Course Materids
CD-ROM.
55

Eo s A hands-on exercise. Y ou should perform the

exerciseto give yoursdf an opportunity to usethe
skillsbeing presented in the lesson.

end of each chapter allow you to test what you

Chapter review questions. These questions at the
| |

have learned in the chapter. Y ou will find the
answersto thereview questionsin Appendix A,
"Quedtions and Answers' at the end of the book.

Keyboard Conventions

A plussign (+) between two key names means that you must press those keys at the sametime. For
example, Press Alt+Tab meansthat you hold down Alt while you press Tab.

A comma(, ) between two or more key names meansthat you must press each of the keys consecutively,
not together. For example, Press Alt, F, X meansthat you press and rel ease each key in sequence. Press
Alt+W, L meansthat you first press Alt and W at the same time, and then release them and press L.

Y ou can choose menu commands by using the keyboard. Pressthe Alt key to activate the menu bar, and
then sequentially pressthe keysthat correspond to the highlighted or underlined | etter of the menu name and
the command name. For some commands, you can aso press akey combination listed on the menui.

Y ou can select or clear check boxes or option buttonsin dial og boxes with the keyboard. Pressthe Alt key,
and then pressthe key that corresponds to the underlined letter of the option name. Or you can press Tab
until the option is highlighted, and then press the Spacebar to select or clear the check box or option button.
Y ou can cancel the display of adiaog box by pressing the Esc key.

Chapter and Appendix Overview

This sdf-paced training kit combines notes, hands-on procedures, and review questions to teach you how to create
Windows-based applicationswith Visua Basic .NET and Visual C# .NET. It isdesigned to be completed from
beginning to end, but you can choose a customized track and only complete the sections that interest you. (Seethe
next section, "Finding the Best Starting Point for Y ou,” for more information.) If you choose the customized track
option, seethe "Before Y ou Begin® section in each chapter. Any hands-on procedures that require preliminary work
from preceding chaptersrefer to the appropriate chapters.

The book is divided into the following sections and chapters:

The"About This Book™ section contains a self-paced training overview and introduces the components of
thistraining kit. Read this section thoroughly to get the greatest educationa vaue from this salf-paced training
and to plan which lessons you will complete.

Chapter 1, "Introduction to the .NET Framework," introduces the .NET Framework, the common language
runtime, and the .NET base classlibrary. It describes how memory is managed using garbage collection. It
explains how to create a class and a structure, and how to implement and scope methods.

Chapter 2, "Cresting the User Interface," describes the elements of the user interface and the steps you take
in creating it. It explains controls, menus, using form and control events, and vaidating user input.

Chapter 3, "Typesand Members" explainsin detall how to implement and use custom types. It explains how
to create arrays and collections, and how to implement properties and events.
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»  Chapter 4, "Object-Oriented Programming and Polymorphism,” introduces the concepts of object-oriented
programming. It describes how to create overloaded members and how to implement polymorphism through
inheritance and interface implementation.

» Chapter 5, "Testing and Debugging Y our Application," describes how to use the tools provided by Visua
Studio .NET to debug your application. It explains how to use the Trace and Debug classesto get redl-time
feedback from your application, and how to throw and handle exceptions. This chapter al so describes how
to develop a unit test plan for your application.

» Chapter 6, "Data Access Using ADO.NET," explainsin detail how to use Microsoft ADO.NET to access
datafrom avariety of sources. Connected and disconnected data access is explained, and binding datato the
user interface is examined aswell. This chapter aso provides asampling of XML datatopics.

» Chapter 7, "Cresating Controls Using the NET Framework," describes how to usethe .NET Framework to
cregte user controls, custom controls, and inherited controls. It describes how to render visud elementswith
GDI+ technology, and how to accomplish some common tasks with controls.

o Chapter 8, "Advanced .NET Framework Topics," describes severa advanced development topics. It
explains how to cregte localizable gpplications, and how to implement printing in your gpplication. It
describes how to access COM components, the Windows API, and Web Services. It aso explains how to
implement help and set accessibility propertiesfor your gpplication.

»  Chapter 9, "Assemblies, Configuration, and Security,” explains how to create assemblies and use resources.
It describes how to retrieve vaues from the configuration file and use them in your gpplication. This chapter
aso explains how to implement role-based and code access security in your application.

» Chapter 10, "Deploying Y our Application,” explains how to create and configure a setup project for your
gpplication and how to plan adeployment scheme for your program.

*  Appendix A, "Questionsand Answers," listsall of the review questions from the book, showing the page
number for each question and the suggested answer.

» The Glossary provides definitions for many of the terms and concepts presented in this training kit.

Finding the Best Starting Point for You

Because thisbook is sdf-paced, you can skip some lessons and revisit them later. Use the following table to find the
best starting point for you:
Ifyou Follow thislearning path

Are preparing to take the Microsoft Certified Professond Read the "Getting Started” section. Then work through
Exam 70-306 or Exam 70-316 the remaining chaptersin any order.

Want to review information about specific topicsfrom Usethe"Whereto Find Specific Skillsin This Book™
the exam section that followsthistable.

Whereto Find Specific Skillsin This Book

Thefollowing table provides alist of the skills measured on certification Exam 70-306, Devel oping and

I mplementing Windows-Based Applications with Microsoft Visual Basic .NET and Microsoft Visual Studio
.NET, and Exam 70-316, Developing and Implementing Windows-Based Applications with Microsoft Visual
C# .NET and Microsoft Visual Sudio .NET. Thetable providesthe skill and wherein this book you will find the
lesson relating to that kill.

Exam skills are subject to change without prior notice and at the sole discretion of Microsoft.

TableA.1 Creating User Services

Skill Being Measured L ocation in Book



Create aWindows Form by using the Windows Form
Desgner

Add controlsto a Windows Form
Implement navigation for the user interface
Vdidate user input

Implement error handling inthe Ul
Implement online user assstance

Display datafrom adata source

Incorporate existing code into aMicrosoft
Windows-based application

Instantiate and invoke Web Services and components
Implement globdlization

Create, implement, and handle events

Implement print capability

Implement accessbility festures

This document is created with the unregistered version of CHM2PDF Pilot

Chapter 2, Lesson 2

Chapter 2, Lesson 3
Chapter 2,
Chapter 2,
Chapter 5,
Chapter 8, Lesson 4

Chapter 6, Lesson4

Chapter 8, Lesson 2

Chapter 8, Lesson 2
Chapter 8,
Chapter 3,
Chapter 8,

Chapter 8, Lesson 3

Table A.2 Creating and Managing Components and .NET Assemblies

Skill Being Measured
Create and modify a.NET assembly

Create a Windows control.
Table A.3 Consuming and Manipulating Data
Skill Being Measured

Access and manipulate data from aMicrosoft SQL
Server database by creating and using ad hoc queries
and stored procedures

Access and manipul ate data from a data store
Handle data errors

Table A.4 Testing and Debugging

Skill Being Measured

Createaunit test plan

L ocation in Book
Chapter 9, Lesson 1
Chapter 7, Lesson 2

L ocation in Book

Chapter 6, Lessons 1, 2, 3

Chapter 6, Lessons 1, 2,

Chapter 6, Lesson 3
L ocation in Book

Chapter 5, Lesson 3

[N
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Implement tracing Chapter 5, Lesson 2
Debug, rework, and resolve defectsin code Chapter 5, Lesson 1
Table A.5 Deploying a Windows-Based Application

Skill Being Measured L ocation in Book

Plan the deployment of a Windows-based gpplication Chapter 10, Lesson 1

Create a setup program that installs an gpplication and

alowsfor the application to be uninstalled Chapter 10,

Deploy a Windows-based application Chapter 10, Lesson 1

Add assembliesto the Globa Assembly Cache Chapter 9, Lesson 1; Chapter 10, Lesson 2
Verify security policies for adeployed application Chapter 10, Lesson 2

Table A.6 Maintaining and Supporting a Windows-Based Application

Skill Being Measured L ocation in Book

Optimize the performance of a Windows-based Chapter 5, Lesson 2: Chapter 9, Lesson 2

goplication

Diagnose and resolve errors and issues Chapter 5, Lesson 1; Chapter 9, Lesson 2
Table A.7 Configuring and Securing a Windows-Based Application

Skill Being Measured L ocation in Book

Configure a Windows-based gpplication Chapter 9, Lesson 2

Configure security for aWindows-based gpplication Chapter 9, Lesson 3

Configure authorization Chapter 9, Lesson 3
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Getting Started

This self-paced training kit contains hands-on procedures to help you learn about devel oping Windows-based
gpplicationswith Visud Basic .NET and Visud C# .NET.

Hardwar e Reguirements

Each computer must have the following minimum configuration. All hardware should be on the Microsoft Windows
2000 Hardware Compatibility List.
Pentium I1 class processor, 450 megahertz (MHz).
e 160 MB physicd memory, 256 MB recommended.
* CD-ROM or DVD drive, 12x or faster recommended.
A DVD driveisrequired to ingall the Visua Studio .NET Professond Evaduation Edition software.
» 3.5gigabytes (GB) oningdlation drive, which includes 500 megabytes (MB) on system drive.
*  Super VGA (800 x 600) or higher-resolution monitor with 256 colors.
*  Microsoft Mouse or compatible pointing device.

Softwar e Requirements

Thefollowing softwareis required to complete the proceduresin this course.
*  Microsoft Windows 2000 or Microsoft Windows XP
* Microsoft Visud Studio .NET, Professona Edition, Enterprise Developer Edition, or Enterprise Architect
Edition
* Microsoft Access 2000 with the Jet 4.0 data engine

Setup Instructions

Set up your computer according to the manufacturer'singtructions.

The Exercise Files

The Supplemental Course Materids CD-ROM contains a set of exercisefilesthat you will need to ingtall on your
hard disk drive to complete many of the exercisesin this book.

Toinstall the exercisefilesto your hard disk drive

1. Insert the Supplemental Course Materials CD-ROM into your CD-ROM drive.
If AutoRun is disabled on your machine, refer to the Readme.txt file on the CD-ROM.
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2. Sdect Labs Folder on the user interface menu, and then select the exercisefile you want to view. If required
for the exercise, copoy the filesto aworking folder on your hard disk drive.

The eBook

The CD-ROM aso includes an eectronic version of the book that you can view using aHyperText Markup
Language (HTML) browser.

To use the eBook

1. Insert the Supplementa Course Materials CD-ROM into your CD-ROM drive.
If AutoRun is disabled on your machine, refer to the Readmextxt file on the CD-ROM.

2. Click eBook on the user interface menu and follow the prompts.
Y ou must have the Supplemental Course Materials CD-ROM inserted in your CD-ROM driveto run the
eBook.

Sample Exam Questions

Toinstall the sample exam questionsto your hard disk drive

1. Insert the Supplemental Course Materials CD-ROM into your CD-ROM drive.
If AutoRun isdisabled on your machine, refer to the Readmetxt file on the CD-ROM.
2. Click Sample Exam Questions on the user interface menu and follow the prompts.
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The Microsoft Certified
Professional Program

The Microsoft Certified Professional (MCP) program provides the best method to prove your command of current
Microsoft products and technologies. Microsoft, an industry leader in certification, is on the forefront of testing
methodology. Microsoft exams and corresponding certifications are developed to vaidate your mastery of critical
competencies as you design and develop, or implement and support, solutions with Microsoft products and
technologies. Computer professionals who become Microsoft certified are recognized as experts and are sought after
industry-wide.

The Microsoft Certified Professiona program offers multiple certifications based on specific areas of technica
expertissincluding:

* Microsoft Certified Application Developer (M CAD) for Microsoft .NET. Qualified to develop and
maintain department-level gpplications, components, Web or desktop clients, or back-end data services.

* Microsoft Certified Solution Developer (M CSD). Qudlified to design and develop custom business
solutions with Microsoft devel opment tools, technologies, and platforms and Microsoft Windows
architecture,

* Microsoft Certified Professional (M CP). Individuaswho have demonstrated in-depth knowledge of at
least one Microsoft Windows operating system or architecturaly significant platform. An MCPisqudified to
implement aMicrosoft product or technology as part of abusiness solution for an organization.

* Microsoft Certified Systems Engineer (M CSE) on Microsoft Windows 2000. Qudified to effectively
anayze the business requirements, and design and implement the infrastructure for business sol utions based
on the Microsoft Windows 2000 platform and Microsoft .NET Enterprise Servers.

* Microsoft Certified Systems Administrator (M CSA) on Microsoft Windows 2000. Individuadswho
implement, manage, and troubleshoot existing network and system environments based on the Microsoft
Windows 2000 and Windows .NET Server operating systems.

* Microsoft Certified Database Administrator (MCDBA) on Microsoft SQL Server 2000. Individuds
who derive physica database designs, develop logical datamodels, create physical databases, create data
sarvices by using Transact-SQL., manage and maintain databases, configure and manage security, monitor
and optimize databases, and ingtdl and configure Microsoft SQL Server.

* Microsoft Certified Trainer (MCT). Ingructiondly and technicdly qudified to ddiver Microsoft Officid
Curriculum through a Microsoft Certified Technica Education Center (CTEC).

M icrosoft Certification Benefits

Microsoft certification, one of the most comprehensive certification programs available for ng and maintaining
software-related skills, isaval uable measure of an individua's knowledge and expertise. Microsoft certification is
awarded to individua s who have successfully demongtrated their ability to perform specific tasks and implement
solutions with Microsoft products. Not only does this provide an objective measure for employersto consder; it dso
provides guidance for what an individua should know to be proficient. And aswith any skills-assessment and
benchmarking measure, certification bringsavariety of benefitsto the individua and to employers and organizations.

Microsoft Certification Benefitsfor Individuals
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AsaMicrosoft Certified Professond, you receive many benefits:

» Industry recognition of your knowledge and proficiency with Microsoft products and technologies.

* A Microsoft Developer Network subscription. MCPs receive rebates or discounts on a one-year
subscription to the Microsoft Devel oper Network (hitp://mww.msdn.microsoft.comv/subscriptions/) during the
first year of certification. (Fulfillment detailswill vary depending on your location; please see your Welcome
Kit.)

» Accessto technica and product information direct from Microsoft through a secured area of the MCP Web
Ste (go to http://mww.microsoft.comvtraincert/mecp/mepsecure.asp).

» Accessto exclusive discounts on products and services from selected companies. Individuals who are
currently certified can learn more about exclusive discounts by visiting the MCP secured Web site (go to
http://mwww.mi crosoft.comvtrai ncert/mep/mepsecure.asp and salect the " Other Benefits' link).

* MCPIlogo, certificate, transcript, wallet card, and lapd pin to identify you as aMicrosoft Certified
Professona (MCP) to colleagues and clients. Electronic files of logos and transcript can be downloaded
from the MCP secured Web site (go to http://mww.microsoft.com/traincert/mep/mepsecure.asp) upon
certification.

* Invitationsto Microsoft conferences, technical training sessons, and specid events.

» Freeaccessto Microsoft Certified Professional Magazine Online, acareer and professona development
magazine. Secured content on the Microsoft Certified Professional Magazine Online Web siteincludes
the current issue (available only to MCPs), additiona online-only content and columns, an MCP-only
database, and regular chats with Microsoft and other technical experts.

» Discount on amembership to PASS (for MCPs only), the Professiona Association for SQL Server. In
addition to playing akey rolein the only worldwide, user-run SQL Server user group endorsed by
Microsoft, members enjoy unique access to aworld of educationa opportunities (go to
http:/Aww.microsoft.comvtraincert/mep/mepsecure.asp).

An additiona benefit isreceived by Microsoft Certified System Engineers (MCSES):

* A 50-percent rebate or discount off the estimated retail price of aone-year subscription to TechNet or
TechNet Plus during thefirst year of certification. (Fulfillment detailswill vary depending on your location.
Please see your Welcome Kit.) In addition, about 95 percent of the CD-ROM content is available free
online a the TechNet Web site (http:/Awww.microsoft.com/technet/).

An additiona benefit is received by Microsoft Certified Database Adminigtrators (MCDBAS):

* A 50-percent rebate or discount off the estimated retail price of aone-year subscription to TechNet or
TechNet Plus during thefirgt year of certification. (Fulfillment detailswill vary depending on your location.
Please see your Welcome Kit.) In addition, about 95 percent of the CD-ROM content is available free
online a the TechNet Web site (http:/Awww.microsoft.com/technet/).

e A oneyear subscription to SQL Server Magazne. Written by industry experts, the magazine contains
technical and how-to tips and advice amust for anyone working with SQL Server.

A list of benefitsfor Microsoft Certified Trainers (MCTs) can be found at
http://mwww.microsoft.comv/traincert/mep/mcet/benefits.asp.

Microsoft Certification Benefitsfor Employersand Organizations

Through certification, computer professionas can maximize the return on investment in Microsoft technology.
Research shows that Microsoft certification provides organizations with:
»  Excdlent return on training and certification investments by providing astandard method of determining
training needs and measuring results.
» Increased customer satisfaction and decreased support costs through improved service, increased
productivity, and greater technica sdf-sufficiency.
» Rdiable benchmarksfor hiring, promoting, and career planning.


http://www.msdn.microsoft.com/subscriptions/
http://www.microsoft.com/traincert/mcp/mcpsecure.asp
http://www.microsoft.com/traincert/mcp/mcpsecure.asp
http://www.microsoft.com/traincert/mcp/mcpsecure.asp
http://www.microsoft.com/traincert/mcp/mcpsecure.asp
http://www.microsoft.com/technet/
http://www.microsoft.com/technet/
http://www.microsoft.com/traincert/mcp/mct/benefits.asp
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» Recognition and rewards for productive employees by vaidating their expertise.
» Reraning optionsfor existing employees so they can work effectively with new technologies.
»  Assurance of qudity when outsourcing computer services.

Requirementsfor Becoming a Microsoft Certified
Professional

The certification requirements differ for each certification and are specific to the products and job functions
addressed by the certification.

To become aMicrosoft Certified Professonal, you must pass rigorous certification examsthat provide avalid and
reliable measure of technicd proficiency and expertise. These exams are designed to test your expertise and ability to
perform arole or task with a product, and are devel oped with the input of professonasin theindustry. Questionsin
the exams reflect how Microsoft products are used in actua organizations, giving them "red-world" relevance.

* Microsoft Certified Professional candidates are required to pass one operating system exam. Candidates can
pass additiona Microsoft certification examsto further qualify their skillswith other Microsoft products,
development tools, or desktop applications.

* Microsoft Certified Systems Engineers are required to pass five core exams and two eective exams.

* Microsoft Certified Systems Administrators are required to pass three core exams and one el ective exam that
provide avalid and reliable measure of technical proficiency and expertise.

* Microsoft Certified Database Administrators are required to pass three core exams and one el ective exam
that measure technica proficiency and expertise.

» Microsoft Certified Solution Devel opers are required to pass three core Microsoft Windows operating
system technology exams and one BackOffice technology €l ective exam.

* Microsoft Certified Trainers are required to meet ingtructiona and technical requirements specific to each
Microsoft Officid Curriculum coursethey are certified to ddiver. The MCT program requires on-going
training to meet the requirements for the annua renewal of certification. For more information about
becoming a Microsoft Certified Trainer, vist http://Amww.microsoft.comvtraincert/mep/mct/ or contact a
regiona service center near youl.

Technical Training for Computer Professionals

Technicd training isavailablein avariety of waysincluding ingtructor-led classes, onlineingtruction, or sdlf-paced
training available at thousands of |ocations worldwide.

Self-Paced Training

For motivated learners who are ready for the challenge, salf-paced instruction isthe most flexible, cost-effective way
to increase your knowledge and skills.

A full line of salf-paced print and computer-based training materidsis available direct from the source Microsoft
Press. Microsoft Officia Curriculum course-ware kits from Microsoft Press are designed for advanced computer
system professionas and are available from Microsoft Press and the Microsoft Developer Division. Self-paced
training kits from Microsoft Press feature print-based instructional materials along with CD-ROM-based product
software, multimedia presentations, lab exercises, and practice files. The Mastering Series provides in-depth,
interactive training on CD-ROMs for experienced devel opers. They're both great waysto prepare for the Microsoft


http://www.microsoft.com/traincert/mcp/mct/

This document is created with the unregistered version of CHM2PDF Pilot

Certified Professona (MCP) exams.

Online Training

For amoreflexible aternative to instructor-led classes, turn to online ingiruction. It's as near asthe Internet, and it's
ready whenever you are. Learn a your own pace and on your own schedulein avirtual classroom, often with easy
access to an onlineingtructor. Without ever leaving your desk, you can gain the expertise you need. Onlineingtruction
coversavariety of Microsoft products and technologies. It includes options ranging from Microsoft Official
Curriculum to choices available nowhere e se. It'straining on demand with access to learning resources 24 hoursa
day. Onlinetraining is available through Microsoft Certified Technical Education Centers (CTECS).

Microsoft Certified Technical Education Centers

Microsoft Certified Technica Education Centers (CTECS) are the best source for instructor-led training that can help
you prepare to become a Microsoft Certified Professiona. The Microsoft CTEC program is aworldwide network of
qudified technicd training organizationsthat provide authorized delivery of Microsoft Officia Curriculum courses by
Microsoft Certified Trainersto computer professonds.

For aligting of CTEC locationsin the United States and Canada, vist http://www.microsoft.comvtraincert/ctec/.
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Technical Support

Every effort has been made to ensure the accuracy of this book and the contents of the companion disc. If you have
comments, questions, or ideas regarding this book or the companion disc, please send them to Microsoft Pressusing
ather of the following methods:

E-mail: TKINPUT@MICROSOFT.COM

Microsoft Press

Attn: Editor MCAD/MCSD Training Kit Developing
Windows-Based
. Applications with Microsoft Visual Basic .NET and
Postal Mal: Visual C# .NET

One Microsoft Way

Redmond, WA 98052-6399

The Microsoft Press Web site (http://www.microsoft.com/mspress/support/) provides corrections for books. Please
note that product support is not offered through this Web site. For further information regarding Microsoft software
support options, please connect to http://mww.microsoft.com/support/ or call Microsoft Support Network Sales at
(800) 936-3500.

For information about ordering the full version of any Microsoft software, please call Microsoft Sales at (800)
426-9400 or visit http://mww.microsoft.com.
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Chapter 1

| ntroduction to the .NET
Framework

About This Chapter

This chapter discussesthe Microsoft .NET Framework and the common language run time, and provides an
introduction to the syntax of class, structure, and method declaration.

Before You Begin

To complete the lessonsiin this chapter, there are no prerequisites.
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Lesson 1: The .NET Framework
and the Common L anguage
Runtime

The Microsoft .NET Framework is an integrated and managed environment for the development and execution of
your code. Thislesson isan introduction to the NET Framework, the philosophy behind it, and how it works.

After thislesson, you will be ableto

* Describethe dements of the NET Framework
»  Describethe parts of an assembly and identify what is contained in each
» Describehow a.NET gpplication is compiled and executed

Estimated lesson time: 20 minutes

Overview of the NET Framework

The .NET Framework isamanaged, type-safe environment for gpplication development and execution. The
framework manages al aspects of the execution of your program: it alocates memory for the storage of dataand
ingructions, grants or denies the appropriate permissionsto your application, initiates and manages gpplication
execution, and manages the redlocation of memory for resourcesthat are no longer needed. The NET Framework
consigts of two main components: the common language runtime and the .NET Framework classlibrary.

The common language runtime can be thought of as the environment that manages code execution. It provides core
sarvices, such as code compilation, memory alocation, thread management, and garbage collection. Through the
common type system (CTS), it enforces gtrict type safety, and it ensures that code is executed in a safe environment
by enforcing code access security.

The .NET Framework classlibrary provides a collection of useful and reusable typesthat are designed to integrate
with the common language runtime. The types provided by the .NET Framework are object-oriented and fully
extengble, and dlow you to seamlesdly integrate your applications with the NET Framework. The .NET base class
library isdiscussed further in Lesson 2.

L anguages and the .NET Framework

The .NET Framework is designed for cross-language compatibility. Smply put, thismeansthat .NET components
can interact with each other no matter what language they were origindly written in. So, an application writtenin
Microsoft Visud Basic .NET might referenceaDLL file written in Microsoft C#, which in turn might accessa
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resource written in managed Microsoft C++ or any other .NET language. This language interoperability extendsto
full object-oriented inheritance. A Visual Basic .NET class might be derived from a C# class, for example, or vice
versa

Thislevel of cross-language compatibility is possible because of the common language run time. Whena .NET
gpplication is compiled, it is converted from the language it was written in (Visud Basic .NET, C#, or any other
NET compliant language) to Microsoft Intermediate Language (MSIL or IL). Thisisalow-leve language
designed to be read and understood by the common language run time. Because al .NET executablesand DLLs
exig asintermediate language, they can fredy interoperate. The Common Language Specification definesthe
minimum standards that .NET language compilers must conform to, and thus ensures that any source code compiled
by a.NET compiler can interoperate with the .NET Framework.

The CTS ensures type compatibility between .NET components. Because .NET applications are converted to IL
prior to deployment and execution, al primitive datatypes are represented as .NET types. Thus, aVisud Basic
Integer and a C# int are both represented in IL code as a System.Int32. Because both languages use acommon and
interconvertable type system, it is possible to transfer data between components and avoid time-consuming
conversions or hard-to-find errors.

Visud Studio .NET shipswith with such languages as Visud Basic .NET, Visud C#, and Visud C++ with managed
extensons aswdll asthe JScript scripting language. Y ou can aso write managed code for the NET Framework in
other languages. Third party compilersexist for Fortran .NET, Cobol .NET, Perl .Net, and a host of other languages.
All of these languages share the same cross-language compatibility and inheritability. Thusyou can write code for the
NET Framework in the language of your choice, and it will be ableto interact with code written for the NET
Framework in any other language.

The Structureof a.NET Application

To understand how the common language run time manages the execution of code, you must examine the structure of
a.NET application. The primary unit of a.NET application isthe assembly. An assembly isasdf-describing
collection of code, resources, and metadata. The assembly manifest containsinformation about what is contained
within the assembly. The assembly manifest provides

* Identity information, such asthe name and version number of the assembly.

* Aligof dl typesexposed by the assembly.

* Alig of other assemblies required by the assembly.

* Aligt of code access security ingtructionsfor the assembly. Thisincludesalist of permissionsrequired by the

assembly and permissionsto be denied the assembly.

Each assembly has one and only one assembly manifest, and it contains al the description information for the
assembly. The assembly manifest can be contained in its own separatefile, or it can be contained within one of the
assembly's modules.

An assembly aso contains one or more modules. A module contains the code that makes up your application or
library, and metadata that describes that code. When you compile aproject into an assembly, your codeis converted
from high-level codeto IL. Because dl managed codeisfirst converted to IL code, applications written in different
languages can eadlly interact. For example, one devel oper might write an gpplication in Visua C# that accessesa
DLL inVisua Basic .NET. Both resourceswill be converted to IL modules before being executed, thus avoiding any

language incompatibility issues.

Each module aso contains a number of types. Types are templates that describe a set of data encapsulation and
functionality. There are two kinds of types: reference types (classes) and value types (structures). Thesetypesare
discussed in greater detall in Lesson 3. Each typeis described to the common language run time in the assembly
manifest. A type can contain fields, properties, and methods, each of which should be related to acommon
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functiondity. For example, you might have a classthat represents a bank account. It would contain fields, properties,
and methods related to the functions needed to implement abank account. A field represents storage of a particular
type of data. Y ou might have afield that stores the name of an account holder. Properties are smilar to fields, but
usudly provide some kind of validation when the dataiis set or retrieved. Y ou might have a property that represents
the balance available in an account. When an attempt is made to change the value, the property could check to seeiif
the attempted change was greater than a predetermined limit, and if so, could disalow the change. Methods
represent behavior, such as actions taken on data stored within the class or changes to the user interface. Continuing
with the bank account example, you might have a Transfer method that transfers a balance from a checking account
to asavings account, or an Alert method that warns the user when his balance has fallen below a predetermined
leve.

Compilation and Execution of a .NET Application

When you compilea.NET application, it isnot compiled to binary machine code; rather, it isconverted to IL, which
isalow-level set of ingtructions understood by the common language run time. Thisistheform that your deployed
application takes one or more assemblies conssting of executable filesand DLL filesin IL form. At least one of these
assemblieswill contain an executablefile that has been designated as the entry point for the application.

When execution of your program begins, the first assembly isloaded into memory. At this point, the common
language run time examines the assembly manifest and determines the requirementsto run the program. It examines
security permissions requested by the assembly and compares them to the system's security policy. If the system's
Security policy does not allow the requested permissions, the application will not be run. If the application passesthe
system's security policy, the common language run time executes the code. It creates a process for the gpplication to
run in and begins application execution. When execution starts, thefirst bit of code that needs to be executed is
loaded into memory and compiled into native binary code from IL by the common language run time's Just-In-Time
(JIT) compiler. Once compiled, the code is executed and stored in memory as native code, o each portion of code
iscompiled only once during the execution of an application. Whenever program execution branches to code that has
not yet been executed, the JT compiler compilesit ahead of execution and storesit in memory as binary code. This
way, gpplication performance is maximized because only the parts of aprogram that are executed are compiled.

L esson Summary

* The.NET Framework isafoundation for software development. The .NET Framework consists of the
common language run time, which provides many of the core services required for program execution, and
the .NET base classlibrary, which exposes a set of predeveloped classesto facilitate program development.
The Common Language Specification definesaminimum set of sandardsthat dl languages using the NET
Framework must support, and the CTS ensures type compatibility between components developed in
different languages.

e Theprimary unit of a.NET gpplication isthe assembly, which conssts of an assembly manifest. The
assembly manifest describes the assembly and one or more modules, which contain the source code for the
gpplication.

* A .NET executableisstored asan IL file. When |oaded, the assembly is checked against the security policy
of theloca system. If itisdlowed to run, thefirst assembly isloaded into memory and J T compiled into
native binary code whereit is stored for the remainder of the program's execution.
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Lesson 2: The .NET Base Class
Library

The .NET base classlibrary isacollection of object-oriented types and interfaces that provide object models and
servicesfor many of the complex programming tasks you will face. Most of the types presented by the .NET base
classlibrary arefully extensible, alowing you to build types that incorporate your own functiondity into your managed
code. In thislesson, you are introduced to some of the .NET base class library namespaces and learn how to
reference the library and use its types and methods.

After thislesson, you will be ableto

Describethe .NET base classlibrary

Explain the difference between value types and reference types
Cresate areference to anamespace

Create an instance of a.NET Framework's class and value type

Estimated lesson time: 30 minutes

The .NET Framework base classlibrary contains the base classes that provide many of the services and objects you
need when writing your gpplications. The classlibrary is organized into namespaces. A namespaceisalogica
grouping of typesthat perform related functions. For example, the System.Windows.Forms namespace contains all
of the types that make up windows forms and the controls used in those forms.

Namespaces are logica groupings of related classes. The namespacesin the .NET base classlibrary are organized
hierarchicdly. Theroot of the NET Framework isthe System namespace. Other namespaces can be accessed with
the . (period) operator. Typica namespace construction gppears asfollows:

System
System Dat a
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L esson 3: Using Classes and
Structures

Y ou have seen how the .NET Framework base class library provides a plethora of standard typesto help you inthe
development of your applications. Y ou can also create user-defined types that implement custom behaviors. Classes
and structures represent the two principal user-defined types.

After thislesson, you will be ableto

Create anew class or structure

Create an instance of aclass or structure

Explain the difference between a class and a structure
Create a nested type

Estimated lesson time: 30 minutes

Classes are templatesfor objects. They describe the kind and amount of data that an object will contain, but they do
not represent any particular instance of an object. A red-world example of aclassmight be"Car" the abstract idea of
what acar is. Y ou know that a car has an engine and four wheels, acolor, afud efficiency, and adozen other
properties. Although the Car classwould describe al of these properties aswell as have descriptions of actionsthe
car might perform (go forward, turn on windshield wipers, etc.), the classwould not represent any particular car.

Y our car, on the other hand, is an object. It has aspecific color, aspecific fue efficiency, a specific kind of engine,
and four specific whedls. A different car might have different values for each of these properties, but both would be
recognizable as being an instance of the Car class.

Members

Classes describe the properties and behaviors of the objects they represent through members. Members are
methods, fields, properties, and events that belong to a particular class. Fields and properties represent the data
about an object the color of the car, itsfud efficiency, and whether it has an automatic or manua transmission, for
example. A method represents something the object can do, such as go forward or turn on headlights. An event
represents something interesting that happens to the object, such as overhegting or crash.

This chapter limits the discussion to fields and methods. Properties and events are discussed in Chapter 3.

Creating Classes

Y ou creste anew class by using the Class (Visua Basic .NET) or class (C#) keyword. For example:
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L esson 4: Using Methods

Methods do the work of classes and structures. They calculate values, update data, receive input, and perform al the
mani pulations that make up the behavior of atype. In thislesson, you will learn how to create methods, how to use
parameters, and how to create congtructors and destructors for your class.

After thislesson, you will be ableto

Create anew method

Specify return typesfor your method

Specify input and output parameters for your method
Create acongtructor and adestructor for your class

Estimated lesson time: 45 minutes

Adding Methods

Y ou can add methods as membersto your classes. Methods represent actions your class can take. Methods
generdly comein two varieties. those that return avaue (functionsin Visua Basic) and those that do not return a
vaue (Subsin Visud Basic). Thefollowing code shows an example of both kinds of methods:

Visual Basic .NET
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L esson 5: Scope and Access
L evels

Access levels define how types are instantiated and how members are accessed. Y ou use access levelsto

encapsul ate data and methods in your types, and to expose functionality to outside objects. In thislesson, you will
learn how access modifiers control code access and how to use them in your types.

After thislesson, you will be ableto

» Explain the meanings of different accesslevels and how they affect accessto classes, variables, and nested

types
» Explain what scopeisand how it affects program execution

Estimated lesson time: 20 minutes

Y ou can control how elements of your application are accessed by using access modifiers. Access modifiersare
keywords such as Public (public), Private (private), and Friend (internal) that precede avariable or type
declaration. The keyword that is used controlsthe level of access the member isalowed. When an access modifier
precedes a member declaration, it affects the scope of that member, meaning it controls what code can accessit.

When amodifier precedes atype declaration, it determines both the scope of its members and how that typeis
Instanced.

Member Access Modifiers

Type members can have modifiersto control their scope. Table 1.2 summarizesthe different accesslevels.
Table 1.2 Access Levels

Access M odifier Affect on Members

Public (Visud Basc .NET)

oublic (Visual C#) Can be accessed from anywhere.

Private (Visua Basc .NET) Can be accessed only by members within the type that
private (Visua C#) definesit.

Friend (Visud Basic .NET) Can be accessed from dl types within the assembly, but
internal (Visua C#) not from outside the assembly.

Protected (Visud Basic .NET) Can be accessed only by members within the type that

protected (Visud C#) definesit or typesthat inherit from that type.
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Can be accessed from dl typeswithin the assembly or

Protected Friend (Visud Basic .NET) from typesinheriting from the owning type. Thisisthe
protected internal (Visua C#) union of Protected (protected) and Friend (internal)
access.

Any member with the Public (public) modifier isvisbleto al code outside the class. Thus, other objects can access
and modify public fields, and can cal public methods. Conversdly, Private (private) methods are visble only insde
the type to which they belong and cannot be accessed from the outside. A third access modifier, Friend (internal),
indicates that members can be accessed by other typesin the same assembly, but cannot be accessed from types
outsde the assembly. The Protected (protected) modifier alows access from within the type to which the member
belongs and to any typesthat inherit that type. The Protected Friend (protected internal) level providesthe union
of Protected (protected) and Friend (internal) access. For member variables, the access modifier can replace the
Dim statement. If the Dim statement isused (in Visua Basic .NET) or no access modifier isused (in Visud C#), the
variableisconsidered private in Visua C# and Visua Basic .NET classes, Public in Visud Basic .NET structures,
and private in Visua C# structures. Methods do not require an access modifier. If no access modifier is specified,
themethod is Private (private) by default if in aclass or structurein C#, and Public (public) if inaclassor
sructurein Visua Basc .NET.

Inheritance is discussed in depth in Chapter 4.

The following example demonstrates how to use the access modifiers and illustrates how they control access:

Visual Basic .NET
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L esson 6: Garbage Collection

The automatic memory management scheme employed by the .NET Framework is called garbage collection (GC).
Memory from objectsthat are no longer used istraced and reclaimed without any action required by the application.
In thislesson, you learn how garbage collection works.

After thislesson, you will be ableto

»  Describe how garbage collection manages the reclamation of unused memory
»  Describe how garbage collection dedlswith circular references

Estimated lesson time: 15 minutes

The .NET Framework employs automatic memory management. This means that when an object isno longer being
used, the NET Framework can automatically reclaim the memory that was being used by that object. This processis
caled garbage collection. Consider the following example:

Visual Basic .NET
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Lab 1. Classes and Garbage
Collection

Inthislab, you will practice creating classes and members, and creste a demonsgtration of how garbage collection
automatically manages memory. Y ou will creste aclassthat interacts with a premade user interface. This classwill
have a shared variable that keepstrack of the number of instancesthat currently exist in memory. Additiondly, you
will add code to the constructor and destructor of this class to increment and decrement this variable. Y ou will then
create multiple ingtances of this class and watch as their memory isreclaimed by garbage collection. The solution to
thislab isavailable in the \Labs\Ch01\Sol ution folder on the Supplementa Course Materials CD-ROM.

For thisand all of the labsin thisbook, you will find Visud Basic .NET and Visua C# solutionsin their respective
foldersin \Labs\Chxx\Solutions.

Before You Begin

There are no prerequisites to complete thislab.

Estimated lab time: 20 minutes

~ax

Exercise 1.1: Making the Demo Class

Inthisexercise, you will create the Demo classthat interacts with the DemoTest project. The DemoTest project is
availablein the\Labs\ChO1\Partia folder on the CD-ROM.

To makethe Demo class

1. Openthe DemoTest.dn solution in\Labs\ChO1\Partia. This solution contains al of the front-end code you

will need for your project.

From the Project menu, choose Add Class.

3. Inthe Add New Item diaog box, name your class Demo.vb or Demo.cs, depending on the language you
areusing.

4. Add apublic, shared field named Instances to Demo. Thisfield will track the number of instances of Demo
that are currently in memory. The following line shows an example:

N
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Review

The following review questions are intended to reinforce key concepts and information presented in this chapter. If
you are unable to answer a question, return to the appropriate lesson and review, then try the lesson again. Answers
to the questions can be found in Appendix A.

Briefly describe the major components of the .NET Framework and describe what each component does.
Briefly explain what is meant by areference type and avaluetype.

How do you enable your application to use .NET base class library members without referencing their fully
qudified names?

Briefly describe how garbage collection works.

Briefly describe what members are, and list the four types of members.

Explain what constructors and destructors are and describe what they are used for.

Briefly explain the difference between Public (public), Friend (internal), and Private (private) access
levels asthey apply to user-defined types and members.

Do you need to ingtantiate a class before ng a Shared (static) member? Why or why not?
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Chapter 2

Creating the User Interface

About This Chapter

This chapter describes how to create the user interface of your form. Essentid design elements such as composition,
use of controls and menus, and working with formswill be covered. Additionaly, you will learn how to validate user

input.

Before You Begin

To complete the lessonsin this chapter, there are no prerequisites.
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Lesson 1. User Interface Design
Principles

The user interface provides amechanism for usersto interact with your application. Efficient design of the user
interface with an eye towards ease of useisof paramount importance when creating an gpplication. Thislesson
presents guidelines for designing user friendly, elegant, and smple user interfaces.

When designing the user interface, the primary consideration should be the end users of the application. These end
usersare commonly caled the target audience. If you know your target audience, designing the user interface will
be effortless. A well designed user interface makesit easy for the target audience to learn and use the application. A
poorly designed user interface, on the other hand, can lead to frustration and ultimately inefficiency asyour
application is avoided or even discarded.

The primary dement of aMicrosoft Windows gpplication is the form. Forms provide the foundation for each leve of
user interaction. Controls and menus can be added to provide specific functionality. In addition to being functiond,
your user interface should be attractive and inviting to the user. The .NET Framework provides support for avariety
of graphica effectsthat aid in the visud presentation of your gpplication including shaped forms and contrals,
trangparent or trand ucent e ements, and complex shading effects.

After thislesson, you will be ableto

»  Describe the importance of the user interface

* Explaintherolesof forms, controls, and menusin the user interface

» Explain the significance of the basic design principles of composition and color
* Explainthe use of images, icons, and fontsin the interactive design

Estimated lesson time: 30 minutes

Forms, Controls, and M enus

Forms are the primary ement of your user interface. They are the foundation on which your gpplicationisbuilt. They
generally contain aset of related information or optionsthat provide the user with the information needed to proceed.
Every formisaso aclass, and you can create multiple instances of aform or inherit from aform. Theseissuesare
discussed further in Lesson 2 aswell asin Chapter 4.

Controls are how information and options are made accessible to end users. Controls such aslabels and picture
boxes can display information. Controls such astext boxes, list boxes, or combo boxes can both display information
and accept input from the user. Controls such as buttons can be used to allow the user to select acourse of action.
The use of controlsisexaminedin Lesson 3.

Menus and toolbars provide a structured way to expose the commands available to the user of an gpplication. Menus
are commonly used to provide accessto higher level commands that might be common to al the forms of an
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gpplication, such as commands to save data or exit the application. Menus can present such optionsin alogical,
consistent manner that enhances the user experience and enables rapid mastery of the gpplication. Elements of menus
can be enabled or disabled to customize options available to the user at different pointsin the application. The use of
menusisdiscussed in Lesson 4.

Composition

Compostionisthe look and fed of your user interface. How your user interface is composed will influence how
rapidly your application islearned and adopted. Primary e ements of composition include

e Smplicty

» Podtioning of controls

» Conggency

* Aeshetics
Simplicity

Simplicity isone of the most important aspects of auser interface. If auser interfaceisbusy or overly complex, it
makes learning and using the gpplication difficult and time-consuming. A user interface should alow the user to
quickly complete dl of the interactions required by the program, but should only expose the functionality needed at
that stage of the application.

When designing your user interface, you should keep program flow and execution in mind. Controlsthat display
related data should be visualy grouped on the form. Controls such aslist boxes, combo boxes, and checked list
boxes can be used to display data and alow users to choose between preset options. The use of atab order alows
usersto rgpidly navigate thefields.

A common mistake when designing user interfacesisto try to reproduce area-world object. For instance, if you are
creating aform that takes the place of apaper form, it is natural to attempt to reproduce the paper form in the
gpplication. For some gpplications, this might be an appropriate approach, but it might be an approach that limitsthe
gpplication and provides no red benefit to the user. A reproduction of apaper formisusudly limited in the
functionality it can expose. Y ou should think about your particular situation and try to use the added capabilities of
the computer to enhance your user's experience.

Another way to amplify your user interface isthrough the use of default values. For example, if 90 percent of the
users of an application will select Washington in a State field in your application, make Washington the default choice
for that field. Y ou should aways make it easy to override the default value when necessary.

The best information to use when designing auser interface isinput from the target audience. Find out how an
application will be used and tailor your interface to make frequent tasks easy to perform. After your gpplicationis
completed, input from the usersis ussful for continued improvement.

Positioning of Controls

The placement of controls should reflect their relative importance and frequency of use. For example, you might have
aform that isused to input both required information and optiona information. The controlsfor the required
information are clearly more important and should receive greater prominence. Most user interfaces are designed to
be read |eft-to-right and top-to-bottom. The most important or frequently used controlswill be most easily accessed
at thetop of theform. Controlsthat will be used after auser completes an action on aform, such as a Submit button,
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should follow thelogica flow of the gpplication and be placed at the bottom of the form.

Another consderation isrelatedness of information. Related information should be displayed in visualy grouped
controls. For example, you might have aform that displaysinformation about a customer, a purchase, or an
employee. Y ou might group each set of controlson a Tab control so that auser can easily move back and forth
between displays.

Aestheticsis also an important consideration in the placement of controls. Y ou should try to avoid busy formsthat
display more information than can betaken in at onetime. Whenever possible, information digplaying controls should
be spaced adequately to create visua appeal and ease of accessibility.

Consistency

Y our user interface should have aconsstent look and fed to it. Aninconsistent interface will fedl less cohesive and
consequently can make your application seem disorganized or chaotic, hindering adoption among end users.

The key to consstency isin the desgn process. Before any actua application development takes place, you should
decide upon a consstent visua scheme for your gpplication. Colors, fonts, Size, and types of control dl factor into
decisonsregarding your program's presentation. Avoid the temptation to show-off. Use only what is needed to
accomplish the task. Extraneous use of controls or flashy and out-of-place visud ementswill only distract auser
and in the end make your application less efficient.

Each form of your application should be consstent. The user should not need to reacquaint himself or hersdf with the
visua dements of the interface as he navigates from form to form.

Aesthetics

Whenever possible, an application should project an inviting and pleasant user interface. Although clarity and
smplicity should not be sacrificed for the sake of attractiveness, you should endeavor to create an gpplication that
will not dissuade users.

Color

The use of color isone way to make your user interface attractive and inviting to use. However, it is easy to overuse
color. Loud, vibrant colors might be visualy appealing to some people, but will cause othersto react with discomfort.
When designing a background color scheme for your application, it is best to use muted, agreeable colors.

An important condderation when designing your color schemeisyour target audience. If you are designing an
gpplication for acompany, you might consider using that company's corporate color scheme for your application.
When designing for international audiences, be aware that certain colors might have cultura significance. Always
research any specid meaningsthat the use of color might have in your particular context. Maintain consistency, and
do not overdo it.

Think about how your use of color affects usability. For example, if you use blue text on ablack background, your
text might be difficult to read and thusimpair usability. Also, be aware of color blindness because it might relate to
usability. Some people, for example, are unable to perceive a distinction between red and green. Thus, red text on a
green background would be invisible to someone with this condition. Keep contrast high in important e ements of
your application, and do not rely on color aone to convey information.

Fonts
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Thefonts you choose for your application should aso be chosen on the basis of usability and should be kept
consstent throughout the gpplication. Avoid fonts that are difficult to read or are highly embellished. Stick tosmple,
easy-to-read fonts such as Paatino or Times New Roman. Use script or decorative fonts only for visual effects, such
asatitle pageif gppropriate, never to convey important information.

Images and I cons

Pictures and icons can add visual interest to your application, but careful design is essentia. Images that appear busy
or distract the user will hinder use of your gpplication. 1cons have been successfully used in many gpplicationsto
convey information to the user in anontextua manner, but again, careful consideration of the end user isrequired. For
example, you might use ared octagon (like astop sign) to indicate that a user might not want to proceed. Some
countries, however, use differently shaped traffic Signs, and thus the significance of thisicon might belost on an
internationa audience. Know your end users, and tailor the use of icons and visua eementsto them.

Whenever possible, icons should be kept to smple shapesthat are easily rendered in a 16-by-16 pixel square.
Complex pictures can suffer asevere loss of resolution when degraded and thus become unusable.

Shapes and Transparency

The .NET Framework providestoolsthat alow you to creste forms and controlswith varying levels of opacity using
shapes other than the traditiona rectangle. Although these tools can provide some very powerful visud effectsfor
your interface, these effects should not be overused. For example, dthough it might be interesting and unique to have
atext box shaped like adoughnut, it would hardly be efficient or enhance the usability of your application. Always
keep the end user in mind when employing these effects. Controls or forms of different shapes (such asround
buttons) might make auser interface more attractive and alow cons stency throughout an application aslong asthe
effects are applied tagtefully. Similarly, tranducent forms might be used to allow a user to manipulate aforminthe
foreground while monitoring action on a background form. The aesthetics of your gpplication should dways serve the
ultimate purpose usability.

L esson Summary

* Interface desgn isimportant because avisually consistent and logically designed interface will be easier to
learn and will be more efficiently used.

* Magor dementsof auser interface include forms, controls, and menus.

* A good user interface will be carefully designed with aitention to the following principles:
o Smplicty
o Pogtioning of Controls
o Conggency
o0 Aeghdtics

» Makechoicesthat invite the target audience to use your gpplication. Be aware of the culturd significance of
your choices, and keep the principles of consstency and smplicity foremaost in your mind when designing
your interface.
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L esson 2: Using Forms

Forms are the fundamenta unit of your user interface. They provide the foundation for user interactions by cresting a
backdrop that hosts the controls and alows you to present your application in aconsistent and attractive manner.
Forms can display data and receive user input. Although it is possible to create an gpplication that hasno formsat dl,
such as aWindows service or aconsole gpplication, applications that have frequent user interaction will usualy
contain at least one form. More complex gpplications might require severad formsto dlow the programto flow ina
consstent and logica manner.

After thislesson, you will be ableto

» Statetherole of formsin an gpplication

*  Explain how to add formsto your application

* Explain how to sat the startup form and the Sartup location
* Explain how to set the visud appearance of your form

»  Explain how to use form methods

*  Explain how to useform events

Estimated lesson time: 30 minutes

Adding Formsto Your Project

Forms enabl e interaction between your application and the user. When you create a new Windows forms project, an
initid form named Form1 is added to your project by default. Thisis not actualy an instance of aform, but rather a
classthat represents the code behind an instance of that form. Y ou can edit thisform in the graphica designer by
adding controls, menus, and other visud eementsto it. Asyour gpplication growsin size, you will want to add
additional form classesto your project.

To add a new form to a project

1. OntheProject menu, click Add Windows Form.

The Add New Item dialog box opens.
2. Click Windows Form, and click Open.

A new form is added to the development environment.
Y ou can aso add anew form using code. In this case, you declare a variable that represents atype of Form and
creste an ingtance of that Form. This Form can then be used and displayed during execution of your application.

Note that you will be unable to use any visua designersto create thisform, and it will not be available a design time.
Oftentimes, you would employ thismethod if you want to display aform that you previoudy designed.

Toadd aform to your application at run time
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Declare and ingtantiate a variable representing your form in the same manner as you would any other class. For
example

Visual Basic .NET
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L esson 3: Using Controlsand
Components

Controls (also referred to as Windows Forms controls) are the second e ement of the visua interface. They are
graphical toolsthat create or enhance the functiondity of an application. Tools are added to the form from the
Toolbox. The Toolbox contains avariety of controls. Some, such as Button and TextBox, are designed to receive
user input and carry out the basi ¢ tasks associated with user interaction. Others are specialized components designed
to manage complex interactions with other parts of the application. Components are smilar to controlsin that they
are premade units of code that encapsulate specific functiondity. The main difference between components and
controlsisthat controls have avisual representation, whereas components do not. Thislesson provides information
on using controls and components when building auser interface.

After thislesson, you will be ableto

» Déiinetheroleof controlsin your gpplication

» Explain the difference between controls and components

» Explain how to set the Control Tab order

*  Describe which controls can contain other controls and how they are used
»  Describe docking and anchoring, and explain their use with controls

»  Explain how to dynamicaly add controlsto your form

» Describethe processfor adding controls to the Toolbox

»  Describe how to creste event handlersfor controls

* Explain what an extender isand how to use one

Estimated lesson time: 45 minutes

Working with Controls

The Visud Studio Toolbox contains avariety of preset controls that you can use to develop your solutions. Controls
are hogted in forms and implement most of the actual functiondity of the user interface. Take the Button control, for
example. It can be placed upon aform, and it will be displayed, usually with atitle that provides some kind of
information asto its function. When the user clicks the button with the mouse, an event handler respondsto the click
and causes code to execute. Other controls such as Labd controls and PictureBox controls are primarily used to
display datato the user. Controls such as TextBox and ListBox serve adua purpose; both display information and
alow the user to input information to the application.

Y ou can add controlsto the formsin your application by using the designer. The designer displaysthe form you are
currently composing in agraphica state, smilar to how the form will ook &t run time. The Toolbox dlowsyou to
graphically select acontrol with the mouse and add it to the surface of the form in the designer. All of the code
necessary to add this control is added to your gpplication automatically. Y ou can reposition your controls by clicking
and dragging them with the mouse. Y ou can resize most controls by grabbing the edge with the mouse and adjusting
the sze. Because an in-depth discussion of the different controls and their functiondity is beyond the scope of this
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book, you should familiarize yoursdf with the controlsin the Toolbox and how they work.
To add a control to your application

1. Sdect the control you want to add in the Tool box.
2. Click theform in the location where you want your control to appear. While holding down the left mouse
button, draw the control to the size you want it to be on the form.

Alternatively, you can drag the control from the Toolbox onto the form, or double-click the desired control in
the Toolbox. The control will be added to the form with default vauesfor Sze, and podition if gppropriate.

3. Usethe mouseto set the size and position of the control as desired. Y ou can aso use the arrow keysto
position the control.

The Propertieswindow displaysal of the properties of the selected control and alows you to edit them graphically.
Setting a property a design time sets the default vaue of a property, which can still be changed in the course of code
execution. Y ou can set the position of the control by positioning the control on theform in the designer. Although you
can accomplish al of the sametasksin code, the designer alows you to rapidly set startup propertiesfor your
controls without spending va uable devel opment time hand coding vaues for each and every control on your form.

To edit properties of a control at design time

1. Right-click acontrol and select Properties, or left-click the control and press F4, or choose Properties from
the View menu.
2. Edit the valuein the gppropriate property box.

To edit propertiesfor multiple controls at design time

1. Click and drag the mouse over the controls you want to select, or hold down the Ctrl key and click the
controls you want to select.

The Properties window displays the properties that are common to al controls selected.
2. Edit the valuein the appropriate property box.

Y ou will so find components in the Toolbox. Components are very similar to controlsin that they are preassembled
units of functionality that you can incorporate into your application. The primary difference between controls and
componentsis that components are not visiblein the user interface. An example of acomponent isthe Timer
component. The Timer isacomponent that raises an event at aspecified interval. Because they have no visua
interface, components are not added to the form when added to your application in the designer. Instead, they are
added to the component tray, aregion near the bottom of the designer that alows you to graphically manipulate the
properties of nonvisual components of your gpplication. Y ou add acomponent to your gpplication in the same
manner in which you would add a control, and use the Properties window to edit the properties of a component at
desgntime.

Setting the Control Tab Order

The users of your application can use the Tab key to quickly move the focus from one control to another. Y ou can
st the order in which the focusistransferred by setting the tab order . Thetab order is the order in which controls on
the form receive the focus and is specified by the Tablndex property. To change the order in which acontrol
receives the focus, smply set the Tablndex property to adifferent value. Lower valuesreceive thefocusfirst and
proceed numericaly through higher values. In the event of atie between Tablndex values, the focusfirst goesto the
control that is closest to the front of the form. Y ou can bring acontrol to the front of the form or send it to the back
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of the form by right-clicking the control and choosing Bring To Front or Send To Back, respectively.

Visua Studio containsagraphica tool for setting the tab order. Under the View menu, choose Tab Order. A box
containing anumber appearsingde each control on the designer. To set the tab order, dl you haveto doisclick on
the controlsin the order that you want them to receive the focus.

Some contrals, such as PictureBox, cannot receive the focus and thus do not have a Tablndex property.

To set thetab order using the Tablndex property

1. Inthedesgner, select each control capable of receiving the focus.
2. Inthe Propertieswindow, set the Tablndex property to an appropriate vaue. The focus passes from control
to control in the order of lowest to highest Tablndex.

To set thetab order graphically with Visual Studio

1. FromtheView menu, choose Tab Index.

Boxes containing the current tab order appear in each contral.
2. Click each control in the correct tab order.
3. Fromthe View menu, choose Tab Order again to resume editing.

Controls That Can Contain Other Controls

Some controls, known as container controls, alow you to place other controlsinside of them. Controlsthat fal into
this category include the Panel control, the GroupBox controls, and the TabControl control. Forms can adso be
thought of as container controls. Y ou can use these controlsto logically organize groups of controls or aform. For
example, you might group a set of related radio buttonsin a GroupBox control. Using these controls can provide
logica groupings of controlsthat you can manipulate programmaticaly. These controls can aso help to creste a sense
of style or flow in your user interface and provide visual cuesto the user.

A container control acts as ahost for other controls, but isindependent of those controls. Thisis contrasted by user
controls, which can bind multiple controls together into asingle interdependent unit. User controlswill be discussed in
detail in Chapter 7.

When acontrol contains another control, changesin properties of the container control can affect the contained
controls. For example, if the Enabled property of a GroupBox control isset to fase, it automaticaly disablesal of
the controls contained within it. Likewise, changesin user interface related controls, such as BackColor, ForeColor,
Visible, and Font, are aso applied to the contained controls. Thisalowsyou to easily create aconsistent look for
sections of your user interface. The Anchor and Dock properties of contained controls aso function relative to the
containing control. These properties are discussed further in the next section.

Changesin the visud properties of acontainer control will automatically change the corresponding property in
contained controls, but you can still manualy change any of these properties on a contained control. If the container
control isdisabled, however, thereis no way to enable a contained control short of reenabling the containing control.

Using the Group Box and Panel Controls

The GroupBox control and the Panel control are very smilar. Both provide alogica and physica grouping of
controls. These controls can be thought of as physical subdivisions of aform. Changesin the properties of a Panel or
GroupBox affect al of the controls contained within. Controls contained within a Panel or GroupBox can be moved
and repositioned asasingle unit at desgn time. At run time, you can disable the entire group by setting the Enabled
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property of the containing control to false.

The GroupBox control provides acaption that alows you to label the group of controlswithin. Y ou can set this
caption by setting the Text property. The Panel control does not provide a caption but is a scrollable container. By
setting the AutoScroll property to true, you enable scroll bars within the panel.

Using the TabControl Control

The TabControl control alowsyou to group controls onto a set of tabs, rather like filesin afiling cabinet or dividers
in anotebook. The TabControl isahost for anumber of TabPages, which host other controls. An example of the
TabControl might be property pages for an application, with each tab representing properties relating to a specific
component of the application.

The most important property of the TabControl isthe TabPages property. The TabPages property isa collection
of TabPage controls, each with its own set of properties. A collectionisalogica organization of objectssmilar to an
array. Collections are discussed in detail in Chapter 3. Y ou can access each TabPage by clicking on the tab that

Uszer Data | Spstern Data | Metwark D ata |

First Marne |E!uir'|r'|

Lazt M ame |Smith

representsit, as shown in Figure 2.6.
Figure 2.6 TabPagesin a TabControl

Individua TabPages arevery smilar to Panel controls. They provide a scrollable subdivision of aform that can host
aset of other controls. By setting the Autoscroll property to true, you enable the scroll bars of each TabPage.

TabPages are added to the TabControl by setting the TabPages property. When the TabPages property is
selected in the designer, the TabPage collection editor gppears. From this window, you can add TabPages to your
control and set the properties of each. Once added, you can click the appropriate tab in the designer and add
controlsto the design surface represented by the TabPage. At run time, the user is able to move between different
tab pages by clicking on the appropriate tabs.

Docking and Anchoring Controls

Y ou can use the Anchor and Dock properties of acontrol to dictate how it behavesinsdeitsform or parent control.
The Anchor property alows you to define a constant distance between a control and one or more of the edges of a
form. Thus, if auser reszesaform at run time, the control will aways maintain aspecific distance from the edge(s)
indicated. The Dock property alows you to attach a control to an edge of the form or to completdy fill theform. A
docked control will automatically resizeitsef when theformisresized.

Using the Anchor Property

Y ou can set the Anchor property for any control in the same manner in which you would set any other property at
design time. In the Properties window, choose Anchor . When the drop-down button is clicked, you are presented
with avisua interface to help choose your anchoring properties, as shown in Figure 2.7.
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Figure 2.7 Choosing the Anchor property

Y ou can use the window shown in Figure 2.7 to choose the edges you want to anchor your control to. The default
vauefor this property is Top, Left, which causesthe control to maintain a constant distance between the top and left
edges of the form. Because forms are resized from the bottom right corner, the net result of this setting isa control
that dways maintainsits position when the form isresized.

In thisexercise, you add a button to aform and set the Anchor property to avariety of vauesto observe the effect
the Anchor property has on control location and sizing.

To demonstrate the Anchor property

1.
2.
3.

o U

© ®

InVisua Studio, create anew Windows Forms project.
In the designer, add a button to the form.
Click the button once, and in the Properties window, select the Anchor property.

The Anchor property window appears. Note that the top and left bars are darkened, indicating that the
control is currently anchored to the top and left edges of the form.

In the designer, resize the window by grabbing the lower right corner with the mouse and dragging. Note that
the button maintainsits position relative to the top and |eft edges.

Inthe Anchor property window, click both bars. The button is no longer anchored.

In the designer, resize the form again. Now the button floats on the screen in response to resizing.

If acontrol hasan Anchor property setting of None, it will maintain aproportiona distance between the
edgesinstead of an absolute distance.
Next, set the Anchor property to Top and resize the form.

Although the button maintains a constant distance from the top edge, it floats relaiveto the left and right
edges.

In the anchor designer window, click the bottom bar, setting the Anchor property to Top, Bottom.
Resize the window once more. The button il floats relative to the left and right edges, but it maintainsa
constant distance between the top and bottom edges. In order to do this, it must resize itsdlf.

The Anchor property alows you to manage how controls respond to the resizing of the form. Y ou can dlow controls
to remain fixed in the form by anchoring them to the top and | eft edges, cause them to stretch when resized by
anchoring them to opposite edges, or alow them to float fredly by releasing the anchor. Use of the Anchor property
dlowsyou to implement avariety of resize and relocation behaviors.

Using the Dock Property
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Docking refersto attaching your control to the edge of a parent control. The parent control isusually aform, but can
include other container controls such asthe Panel or Tab control. An example of adocked control might be amenu
bar at the top of aform.

Y ou can set the Dock property of acontrol at design timein the Properties window. After selecting the Dock
property, agraphic interface appears that alows you to choose the docking characteristics of your control. The
: P o
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Figure 2.8 Setting the Dock property

To set the Dock property, smply click on the section of the interface that corresponds to where you want your
control to dock. For example, if you want your control to dock at the top of the form, you would click the bar & the
top of the interface. To release docking, choose None. Clicking the center square of the Dock property interface
causes the control to fill the form that it livesin. If you set docking for acontrol, the Anchor property isautometicaly
set to Top, Left.

To set docking characteristics for your control

1. Inthe Propertieswindow, choosethe Dock property.

The Dock property visua interface appears.
2. Click the appropriate section of the interface to choose your dock setting.

Using the Controls Collection

Every container control, including forms, exposes a collection of dl the controlsit contains. Thisiscaled the controls
collection. The controls collection exposes a Count property, which returns the number of items contained withinit,

and an Item property, which returns a specific item. The controls collection aso has member methods that can be
used to add to and remove controls from the collection.

InVisua Basic .NET, the Item property returns a specific control based on the Index of theitem. In Visua C#, the
indexer of the property is used. For example:

Visual Basic .NET
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L esson 4. Using M enus

Menus alow your usersto easily access critical gpplication functions and tools. Proper design and planning of menus
ensures proper functionaity and bility of your gpplication to the end users.

After thislesson, you will be ableto

Explain the importance of menusin interface design

Describe the process of creating amenu using the MainMenu component

Describe the process of creating a context menu using the ContextMenu component
Explain how to enable or disable amenu item

Explain how to create shortcut keysfor menu items

Explain how to display acheck mark or radio button on amenu item

Explain how to make menuitemsinvishble

Explain how to dynamicdly add itemsto amenu

Explain how to dynamicaly cloneamenu

Estimated lesson time: 30 minutes

Menus alow usersto access top-level commands and functionsin afamiliar, easy to understand interface. A well
designed menu that exposes your application'sfunctiondity in alogica, consistent manner will make your application
easy to learn and use. A poorly designed menu, on the other hand, will be avoided whenever possible and used
reluctantly only when necessary.

When designing menus, you should take into account thelogica flow of the application. Menu items should be
grouped according to related functionality. Using access keys to enable keyboard shortcuts to menu itemswill also
make the use of your application easer.

Creating Menus at Design Time

Main menus are created at design time with the MainMenu component. The MainMenu component contains and
manages a collection of Menultem controls, which form the visua dement of amenu at run time. With the MainMenu
component, you can rapidly and intuitively create menusfor your forms.

Using the MainM enu Component

The MainMenu control dlows you to do the following a design time:
»  Create new menus and menu bars.
e Add new menu itemsto existing menus.
* Modify the properties of menus and menu items viathe Properties window.
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* Create event handlersto handle the Click event and other events for menu items.

To create anew menu, al you have to do isadd a MainMenu component to your form. The component appearsin
the component tray, and abox with the text Type Here gppears in the menu bar of the form. To create anew menu
item, type in the box where indicated. The menu appears on your form asit would at run time. Asyou type,
additiona boxes are created beneath and to the right of the first menu item. Submenus are created the same way. If
you want to create a submenu, Smply type an entry to the right of the menu item that you want to expand. Figure 2.9

shows how to use the MainMenu component to create menus.
% Form1 E@@

File

Figure 2.9 Creating menus with the MainMenu component

When an item is added to amenu, the designer creates an instance of a Menultem object. Each Menultem object
hasits own properties and members that can be set in the Propertieswindow. The Text property represents the text
that will be displayed a run time and isautomatically set to the text that you type. The Name property indicates how
you will refer to this object in code and is automatically given adefault value that can be changed if desired.

To create main menus at design time

1. IntheToolbox, add a MainMenu component to the form ether by double-clicking the MainMenu tool or by
dragging it onto the form. A MainMenu component appears in the component tray.

2. Inthedesigner, typethetext for the first menu item in the box presented on the form's menu bar. As

additiona boxes appear, add additiona menu items until the structure of your menu is complete.

In the Properties window, set any of the properties that you want to change for your menu items.

In the Propertieswindow of the form, make sure that the Menu property of the form is set to the menu you

want to display. If you have multiple menus on aform, only the designated menu will be displayed.

~w

Separating Menu Items

Y ou can separate menu items with a separator. A separator isahorizonta line between items on amenu. Y ou can
use separator barsto divide menu itemsinto logica groups on menusthat contain multiple items, as shown in Figure
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Figure 2.10 Separator bars on menus

Y ou can add a separator to your menus by entering a hyphen asthetext of amenu item. It will be displayed asa
Separator.

To create a separator bar on your menu

1. Sdlect the menu item that represents where you want your separator to be.
2. Typeahyphen (-). Thiswill be displayed at run time as a separator bar.

Menu Access and Shortcut Keys

Y ou can enable keyboard access to your menus through the use of Access and Shortcut keys.

Access Keys

Access keys alow the user to open amenu by pressing the Alt key and typing adesignated |etter. When the menu is
open, you can select amenu command by pressing the Alt key and the correct access key. For example, in most
programsthe Alt+F key opensthe File menu. When it is open, you can choose Alt+N to create anew item. Access
keys are displayed on the form as an underlined | etter on the menu items.

Y ou can use the same access key for different menu items aslong as the menu items are contained in different menu
groups. For example, you might want to use Alt+C to access the Close command on the File menu group and the
Copy command on the Edit menu group. Y ou should avoid using the same access key for multiple items on amenu
group, such asusing Alt+C for both the Cut and the Copy commands of an Edit menu group. If you do use the same
access key combination for two items on amenu group, you will be able to use the access key to toggle your
selection between the items, but will not be able to salect the item without pressing the Enter key.

To assign an access key to a menu item

1. Inthedesgner, click the menu item that you want to assign an access key.
2. Typean ampersand (&) in front of the desired letter for the access key.
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Shortcut Keys

Shortcut keys enable instant access to menu commands. They can be useful for providing akeyboard shortcut for
frequently used menu commands. Shortcut key assignments can either be single keys, such as Delete, F1, or Insert,
or key combinations, such as Ctrl+A, Ctrl+F1, or Ctrl+Shift+X, for example. When a shortcut key is designated for
amenu item, it is shown to the right of the menu item. The shortcut key combination will not be displayed if the
ShowShortcut property of the menu item is set to false.

To assign a shortcut key

1. Sdect the menuitem for which you want to enable a shortcut key.
2. Inthe Propertieswindow, select the Shortcut property.
3. Choose the gppropriate shortcut key combination from the drop-down menu.

Using Menu Item Events

Y ou can creste event handlers for menu itemsin the same manner in which you creste event handlers for other
controls. The most frequently used event isthe Click event. The Click event handler should contain the code to be
executed when the menu item is clicked. This code will also execute when a shortcut key combination is pressed.

The Sdalect event israised when amenu item is highlighted, either with the mouse or through the use of accesskeys.
Y ou might create an event handler that provides detailed help regarding the use of amenu command when selected.

The Popup event israised just before amenu item'slist of menu itemsisdisplayed. Y ou can use this event to enable
and disable menu items at run time before the menu is displayed.

See Lesson 2 for information on cresting an event handler.

Creating Context Menus

Context menus are menus that appear when an item isright-clicked. Y ou create context menus with the
ContextMenu component. The ContextMenu component is edited in exactly the same way the MainMenu
component is edited. The ContextMenu appears at the top of the form, and you can add menu items by typing them
on the control.

Context menus are very smilar to main menusin many respects. Both contain and manage a collection of menu item
controls. Y ou can enable shortcut keys for menu itemsin a context menu, but not access keys. To associate a
context menu with aparticular form or control, set the ContextMenu property of that form or control to the
appropriate menu.

To create a context menu

1. Inthe Toolbox, add a ContextMenu component to the form, either by double-clicking the ContextMenu
tool or by dragging it onto the form. A ContextMenu component appears in the component tray.

2. Inthedesgner, typethetext for the first menu itemin the box presented on the form's menu bar. As
additional boxes appear, add additiona menu items until the structure of your menu is complete.
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3. InthePropertieswindow, set any of the properties that you want to change for your menu items.

4. Sdect theform or control you want to associ ate the context menu with. In the Properties window for the
control, set the ContextMenu property to your context menu. The context menu will be displayed at runtime
when the control isright-clicked. Y ou can associate a Sngle context menu with several controls, but only one
context menu per control.

Modifying Menusat Run Time

Y ou can dynamically manipulate your menusto respond to run-time conditions. For example, if your applicationis
unable to complete a certain command, you can disable the menu item that callsthat command. Y ou can display a
check mark next to amenu item or aradio button to provide information to the user. Y ou can make menu items
invisble at timesthat it might not be appropriate to choose them. Y ou can add menu items at run time, and menus can
be cloned or merged with one another at run time.

Enabling and Disabling Menu Commands

Every menu item hasan Enabled property. When this property is set to false, the menu is disabled and does not
respond to user actions. Access and shortcut key actions are aso disabled for this menu item, and it appears dimmed
on the user interface. The following example demonstrates how to disable amenu item at run time.

Visual Basic .NET
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L esson 5: Validating User I nput

In most applications, the user entersinformation for the application through the user interface. Data validation ensures
that all data entered by a user fals within acceptable parameters before proceeding with program execution. For
example, you might have afield where auser entersazip code as part of an address. Using vaidation, you could
verify that the field contained five and only five characters, al of which were numeric, before proceeding. Vaidating
user input reduces the chance of an input error and makes your application more robust.

In thislesson, you will learn how to use eventsto vaidate user input and direct the focus on your forms. Y ou will
learn to usefidd-levd vdidation, which validates entries as they are made, and form-level vaidation, which vaidates
all of theentrieson aform at once. Y ou will learn to use control propertiesto help restrict input and use the
ErrorProvider component to provide informative error messages to your users.

After thislesson, you will be ableto

Explain the difference between form-level and field-level vdidation
Direct the focus using control methods and events

Implement form-leve vdidation for your form

Implement field-level validation for your form

Estimated lesson time: 30 minutes

Y ou can choose between two different types of vaidation for user input: form-level vaidation and field-level
vdidation. Form-leve vadidation verifies data after the user hasfilled dl of thefidds. For example, auser might be
directed tofill in aname, address, and phone number on aform and then click OK. With form-level validation, al of
the fields on the form would be vaidated when the user clicked OK.

Feld-leve vdidation, on the other hand, verifiesthe datain eech field asthe fidld isfilled in. For example, if auser fills
inafield that holds a phone number, fild-level validation could verify that the number containsavalid area code
before moving to the next field. Aseach digit is entered, you could aso use control eventsto verify that only numbers
are entered.

Field-Level Validation

Y ou might want to vaidate data asit is entered into each field. Field-level vaidation gives the developer control over
user input asit occurs. In this section, you will learn how to use control eventsto validate user input, and how to use
some properties of the TextBox control to help restrict input to appropriate parameters.

Using TextBox Properties

The most commonly used control for user input isthe TextBox. Severd properties of the TextBox control dlow you
to redtrict the values of user input that they will accept. Some of these propertiesinclude
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* MaxLength

e PasswordChar
* ReadOnly

e MultiLine

Setting the MaxL ength Property

The MaxLength property limits the number of characters that can be entered into atext box. If the user attemptsto
exceed the number returned by MaxLength, the text box will accept no further input, and the system beepsto dert
the user. This property isuseful for text boxesthat always contain data of the same length, such asazip code field.

Using the PasswordChar Property

The PasswordChar property alowsyou to hide user input at run time. For example, if you set the PasswordChar
property to an asterisk (*), the text box will display an asterisk for each character regardless of user input. Thistype
of behavior iscommonly seen in password login boxes.

Although the password character is most commonly an asterisk, you can et it to any valid character. Thus, you could

display al semicolons or ampersands, for example. The vaue of the Text property will dways be set to the value the
user enters regardless of the password character.

Setting the ReadOnly Property

The ReadOnly property determines whether auser can edit the value displayed in atext box. If ReadOnly is set to
true, the text cannot be changed by user input. If ReadOnly is set to fase, the user can edit the value normaly.

Using the MultiLine Property

The MultiLine property determines whether atext box can accept multiple lines. When set to true, the user can enter
multiple linesin the text box, each separated by a carriage return. Theindividua lines are stored asan array of strings
inthe TextBox.Lines collection and can be accessed by their index.

Using Eventsin Field-Level Validation

Field-level keyboard events alow you to immediately validate user input. Controlsthat can receive keyboard input
raise three keyboard events. They are

* KeyDown

*  KeyPress

* KeyUp

KeyDown and KeyUp

The KeyDown and KeyUp events are raised when akey is pressed and akey isreleased, respectively. The control



This document is created with the unregistered version of CHM2PDF Pilot

that has the focus raises the event. When these events are raised, they package information about which key or
combination of keys has been pressed or released in an instance of KeyEventArgs, a classthat describes the key
combination pressed. A method that handles the KeyDown or KeyUp event must include a KeyEventArgs
parameter initssgnature.

The KeyUp and KeyDown events are most commonly used for determining if the Alt, Ctrl, or Shift key has been
pressed. Thisinformation is exposed through propertiesin the KeyEventArgs reference that is passed to the handler.
The KeyEventArgs properties Alt, Control, and Shift are properties that return a Boolean vaue, which indicates
whether or not those keys are down. A vaue of trueisreturned if the corresponding key isdown, and falseis

returned if the key is up. Thefollowing example demonstrates a KeyUp event handler that checks whether the Alt
key is pressed.

Visual Basic .NET
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Lab 2: The Virtual Doughnut
Factory

Inthislab, you will creste the user interface for a Virtua Doughnut Factory application in either Visua Basic .NET or
Visud C#. Y our application will serve as a storefront and control panel for an automated doughnut factory. Y ou will
add controls, menus, and implement vaidation. The solution to thislab isavallable in the \L albs\Ch02\Sol ution fol der
on the Supplemental Course Materials CD-ROM.

Before You Begin

There are no prerequisites to completing thislab.

Estimated lab time: 60 minutes

-

Exercise 2.1. Creating the User Interface

Inthisexercise, you will create the user interface by adding controls to the Joe's Doughnut Factory inventory form.
To create a new project

1. Sdect either Visua Basic .NET or Visual C# asyour preference. Open anew Windows Application project
and nameit Joe's Doughnut Factory.

2. Theproject is opened with one form. In the Solution Explorer, click Form1. The Properties window displays
the File properties for Form1. Change the File Name property to frmMain.

3. Setthepropertieslistedin Table 2.2.
Table 2.2 Properties of the Initial Form

Object Property Value
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Name frmMain
Form Text The Doughnut Factory
Sze 480, 400 (approximately)
Libby's Doughnut Factory Sartup Object frmMain

(Visud Basic .NET only)
4. If usngVisud C#, locate gatic void Main() and changeit so that it reads asfollows:

Visual C#
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Review

The following review questions are intended to reinforce key concepts and information presented in this chapter. If
you are unable to answer a question, return to the appropriate lesson and review, then try the lesson again. Answers
to the questions can be found in Appendix A.

1.

No oA

Y ou are creating an gpplication for amagjor bank. The application should integrate seamlesdy with Microsoft
Office XP, be easy to learn, and ingtill a sense of corporate pridein the users. Name two ways you might
approach these goals in the user interface.

Y ou are writing an application that needsto display acommon set of controls on severa different forms.
What isthe fastest way to approach this problem?

If you wanted to prompt auser for input every time aform received the focus, what would be the best
drategy for implementing thisfunctionaity?

Describe two waysto set the tab order of controls on your form.

What is an extender provider, and what does one do?

Explain when you might implement ashortcut menu instead of amain menu.

Describewhat is meant by field-level validation and form-level validation.
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Chapter 3

Typesand Members

About This Chapter

This chapter describes how to use different data types, congtants, enums, arrays, and collections. Additiondly, this
chapter explains how to implement properties and events.

Before You Begin

To complete the lessonsin this chapter, there are no prerequisites.
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Lesson 1. Using Data Types

The Microsoft .NET Framework provides arobust system of primitive typesto represent data. Data primitives exist
for the representation of integer numbers, floating-point numbers, Boolean values, characters, and strings. Thetype
system enforces type-safety, so that implicit casts only occur when no loss of datais possible. Explicit conversons
can be performed in Situations that might cause aloss of data. The .NET datatypes contain built-in functionaity thet
performs avariety of type related conversions and tasks.

After thislesson, you will be ableto

Describe the data types provided by the .NET Framework

Explain how to perform implicit and explicit conversions between types
Describe the basic functionality provided by types of the NET Framework
Describe string manipulation functions with the Sring class methods

Estimated lesson time: 30 minutes

Datatypes are used to store and represent data in your application. The .NET Framework provides an extensive
system of typesthat dlow you to store, manipulate, and pass va ues between members of your application. The
NET languages are strongly typed. This means that objects of one type cannot be fredly exchanged with objects of
adifferent type. All parametersin method and property calls must be of the appropriate type, or the call will fail.
Implicit and explicit conversons alow you to convert data types when necessary. Such conversons are possible
because al typesinthe .NET Framework derive from Object, the base type of al classes and structures.

The .NET Data Types

The .NET datatypes are the types you use to store your data. They are value types and can be broken down into
subcategories: Integer types, Floating-point types, the Boolean type, and the Char type. Two built-in reference types
that are an integra part of your application will aso be discussed: the String type and the Object type.

Integer Types

The .NET Framework providesavariety of Integer types. Table 3.1 summarizes these types and lists their
corresponding Microsoft Visud Basic .NET and Microsoft Visua C# types.

Table 3.1 Integer Typesin the NET Framework

Visual Basic .NET

Type Visual C# Name Name

Description Range

System.Byte byte Byte 8-bit unsgnedinteger 0 to 255

System.Int16 short Short 16-bitSgnedinteger  -32768 to 32767
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System.Int32
System.Int64

System.SByte

Sygem.UInt16

Sysem.UInt32

Sysem.uint64

ushort

uint

ulong

Integer

Long

(Not implemented)

(Not implemented)

(Not implemented)

(Not implemented)

32-bit Sgned integer
64-bit Sgned integer
8-bit sgned integer

16-bit unsigned
integer
32-bit unsgned
integer

64-bit unsigned
integer

-2311t0 231-1

-26310 263-1

-128to 127

010 65535

0to232-1

0to 264-1

Y ou can assign vauesto the Integer types using either decima or hexadecima notation. To use hexadecimd notation
inaninteger litera, it should be prefixed with & H for Visud Basic .NET and Ox for Visua C#. For example:

Visual Basic .NET
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L esson 2: Constants, Enums,
Arrays, and Collections

In thislesson, you will learn how to use the user-defined Constant and Enum types and the Array type aswell as
learn how to implement advanced array functiondity with the Collection classes.

After thislesson, you will be ableto

Create congtants and enumerations and use them in methods

Describe how to create and use arrays

Explain what a collection isand how to use one

Describe how to enumerate through the members of a collection or an array

Estimated lesson time: 40 minutes

When working with objects, it is frequently necessary to organize groups of objectsinto some kind of structure.
Groups of smilar or dissmilar objects might need to be accessed in sequence and require syntax to keep track of
their organization. Arraysalow you to organize groups of Smilar objects and refer to them by an index rather than a
name. Collections are smilar to arrays but implement advanced functionality and can be used to organize dissmilar
groups of objectsaswell. Congtants alow you to define user friendly namesto represent frequently used vaues.
Enumerations (enums) alow you to organize sets of related integral constants and use them to help make your
application easy to read and debug.

Constants and Enumer ations

Y ou might find that certain values are frequently used in your application. Congtants alow you to assign user friendly
names to frequently used values and refer to them in code. Enumerations are user-defined sets of integral constants
that correspond to a et of friendly names. Using constants and enumerations will make your code easier to read,
easer to debug, and less prone to errors caused by typographica errors.

Using Constants

Congtants dlow you to refer to frequently used values by friendly names. Y ou use the Const (const) keyword to
define a congtant. For example:

Visual Basic .NET
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L esson 3: | mplementing
Properties

Properties are members of classes that expose member variables or objects. Properties have smilaritiesto both fields
and methods. Vaues are set and retrieved using the same syntax asfields. getting avaue from a property or setting a
vauewith aproperty actudly calls a specidized method that carries out these functions. Properties can contain code
that validates values before setting them or carries out any other function that is required by the application.

After thislesson, you will be ableto

Explain how to implement properties

Describe how to create a read-only or write-only property
Explain what adefault property or indexer is and how to create one
Explain how to expose a collection of objects as a property

Estimated lesson time: 30 minutes

| mplementing Properties

Properties dlow you to expose member values and objectsin amore robust way than Smply using fields. A property
isessentiadly a specidized method that |ooks like afield. Property values are set and retrieved in the same manner as
fidlds, which isshown in the following example:

Visual Basic .NET
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L esson 4: | mplementing
Delegates and Events

Events are messages that indicate an interesting occurrence in another part of the application. When an event is
raised, other parts of your application are given the opportunity to respond to that event by executing methods cadled
event handlers. In Chapter 2, you learned how to use Visua Studio .NET to write handlersfor eventsraised by
formsand controls. In thislesson, you will learn how to declare and raise your own events from your application,
write event handlers for those events, and dynamically add and remove event handlers at run time.

After thislesson, you will be ableto

» Explain what adelegate is and how to create one

»  Describe how to declare and rai se events from your application

*  Explain how to implement event handlers and associate them with events
»  Describe how to dynamicaly add and remove event handlers at run time

Estimated lesson time: 30 minutes

Events are members of your class. An event represents amessage that is sent to other parts of the application. When
something noteworthy in the application occurs, your application can raise the event, which sends out the message.
The event can wrap any arguments that contain information about the event and send them aong with the event.
Other parts of the gpplication can handle the event, which means that amethod is executed in response to the event.
Any method that handles an event must have the same signature as the event itsdlf; that is, it must take the same kinds
of arguments as the event passes. An event can be handled by more than one method, and asingle method can
handle more than one event.

Delegates

Central to the way in which eventswork are special classes caled delegates. A delegate is essentidly atype-safe
function pointer. It alows you to pass areference to the entry point for amethod and invoke that method without
making an explicit method call. When you declare a delegate, you specify the signature of the method that it can call
and the return type. The following example demongtrates how to declare a delegate:

Visual Basic .NET
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Lab 3. Adding Components and
|mplementing Members

Inthislab, you will creste a DoughnutMachine class that represents a doughnut making machine for your virtua
doughnut factory. Thisclasswill create instances of a Doughnut class on aregular schedule and update the display
form through events. The solution to thislab isavallable in the \L abs\Ch03\Sol ution folder on the Supplemental
Course Materials CD-ROM.

Before You Begin

Before you begin thislab, you must have either completed the Chapter 2 1ab or |oaded the Chapter 2 solution from
the CD-ROM.

Estimated lab time: 45 minutes

~ax

Exercise 3.1: Creating the DoughnutMachine
Component

Inthisexercise, you will creste acomponent that represents a doughnut making machine. This classwill create and
manage instances of a Doughnut class and expose a collection of doughnuts. In addition, it will implement member
eventsthat inform the containing component when a doughnut is ready.

To create the DoughnutMachine component

1. From the Project menu, choose Add Component. The Add New Item window appears. Name your
component DoughnutM achine.vb or .cs as appropriate, and click OK.

The component designer opens.

2. Inthe Toolbox, under the Windows Formstab, double-click Timer. A Timer component is added to the
designer.

3. In Solution Explorer, right-click DoughnutMachine, and choose View Code.
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4. Add an enum to your component that represents the different types of doughnuts. Y our enum should look
likethis

Visual Basic .NET
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Review

The following review questions are intended to reinforce key concepts and information presented in this chapter. If
you are unable to answer a question, return to the appropriate lesson and review, then try the lesson again. Answers
to the questions can be found in Appendix A.

1.

Explain when atype conversion will undergo an implicit cast and when you must perform an explicit cad.
What are the dangers associated with explicit casts?

2. Explain why you might use enums and constants instead of their associated literal vaues.
3.
4. Explain how properties differ from fields. Why would you expose public datathrough propertiesinstead of

Briefly summarize the smilarities and differences between arrays and collections.

fidds?
Explain what adelegate is and how one works.
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Chapter 4

Object-Oriented Programming
and Polymor phism

About This Chapter

In this chapter, you will learn the fundamental s of object-oriented programming. Y ou will learn how to create
overloaded methods and how to implement polymorphic behavior with interfaces, and through inheritance.

Before You Begin

To complete the lessons in this chapter, you must have completed Chapters 2-3.
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Lesson 1. Introduction to
Object-Oriented Programming

Programming in the NET Framework environment is done with objects. Objects are programmeatic constructs that
represent packages of related data and functionality. Objects are salf-contained and expose specific functiondity to
the rest of the gpplication environment without detailing the inner workings of the object itsalf. Objects are created
from atemplate called aclass. The .NET base classlibrary provides a set of classes from which you can create
objectsin your applications. You can aso usethe Visua Studio programming environment to create your own
classesto usein your programs. Thislesson will introduce you to the concepts associated with object-oriented

programming.

After thislesson, you will be ableto

Describe the members of an object

Describe the difference between an object and a class

Explain what is meant by "object modd"

Explain what ismeant by "abstraction,” "encgpsulation,” and "polymorphism”

Estimated lesson time: 20 minutes

Objects, Members, and Abstraction

An object isa programmatic construct that represents something. In the real world, we think of objectslike cars,
bicycles, laptop computers, and so on. Each of these items exposes specific functionality and has specific properties.
In your application, an object might be aform, a control such as a button, a database connection, or any of a number
of other congtructs. Each object isa complete functiond unit, and contains al of the data and exposes dl of the
functionality required to fulfill its purpose. The ability of programmatic objects to represent real-world objectsis
cdled abstraction.

Classes Are Templatesfor Objects

Classes were discussed in Chapter 1 and represent user-defined reference types. Classes can be thought of as
blueprints for objects. They define all of the members of an object, define the behavior of an object, and setinitia
vauesfor datawhen appropriate. When aclassisingantiated, an in-memory instance of that classiscreated. This
inganceis called an object. To review, you ingtantiate a class using the New (new) keyword asfollows:

Visual Basic .NET
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L esson 2: Overloading Members

Overloading alows you to creaste multiple members with the same name. Each member that shares aname must have
adifferent sgnature. Overloading ismost commonly used in methods, but C# alows you to overload operators as
well. In thislesson, you will learn how to creste overloaded members.

After thislesson, you will be ableto

» Explain how to create an overloaded method
e Describe how to create an overloaded operator in C#

Estimated lesson time: 15 minutes

Y ou might want to create amember that can accept different sets of parameters. Take the following method asan
example

Visual Basic .NET
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L esson 3: | nterface
Polymor phism

Interfaces alow you to define contracts for behavior. Different and diverse classes can implement the same interfaces
and can thusinteract with other objectsin apolymorphic manner. In thislesson, you will learn how to define an
interface, how to implement an interface, and how objects can interact through an interface.

After thislesson, you will be ableto
»  Describe how to define an interface
e Describe how to implement an interface

»  Explain how interfaces enable polymorphism

Estimated lesson time: 30 minutes

Aninterfaceisacontract. Any object that implements a given interface guarantees to provide an implementation of
the members defined in that interface. If an object requires interaction with a specific interface, any object that
implements that interface can supply the requidte interaction.

An interface defines only the membersthat will be made available by an implementing object. The definition of the
interface states nothing about the implementation of the members, only the parameters they take and the types of
vauesthey will return. Theimplementation of an interface isleft entirely to theimplementing class.

It istherefore possiblefor different objectsto provide dramaticaly different implementations of the same members.
Take, for example, an interface named | Shape, which definesasingle method CalculateArea. A Circle classthat
implemented thisinterface would cdculateits area differently than a Square classthat implemented the same

interface. However, an object that needed to interact with an 1Shape could cal the CalculateArea method in either a
Circle or a Square and obtain avaid result.

Defining I nterfaces

Interfaces are defined with the Interface (interface) keyword. For example:

Visual Basic .NET
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L esson 4: Inheritance
Polymor phism

Inheritance alows you to declare anew classthat retains dl of the members and functiondity of aprevioudy defined
class. Thisenablesyou to create classes that implement basic, common functionality, and then create speciaized
subclassesthat serve different but related functions. In thislesson, you will learn how to use inheritance to derive new
classes from base classes, how to create new implementations of base class members, and how to create abstract
base classes.

After thislesson, you will be ableto

Describe how to extend a base class

Explain how to override and shadow base class members
Describe an abstract class

Explain how to create abstract members

Estimated lesson time: 60 minutes

| nheritance

Inheritance alows you to create severd classesthat are distinct but share acommon functionality. Specidized
classes, called derived classes, inherit from acommon class, called the base class. A derived classisaso said to
extend abase class. The base class encapsul ates the common functionality that will be present in each derived class,
and the derived classes provide additional functionality that is specific to each class. For example, let's consider a
classcaled Truck. The Truck class providesal of the basic functiondity that acar might need: it has the methodsto
make it go forward, backwards, and turn, and it encapsulates al of the necessary objectsto do so. Y ou might creste
aderived class called PickupTruck that inherits Truck. Becauseit inherits Truck, it hasdl of the basic functionaity
that Truck provides. Y ou could then choose to implement additional functiondity specific to the class, suchasa
Cargo property. PickupTruck could then serve as abase classfor an additiona derived class

FourWheel DrivePickupTruck, for example.

Polymor phic Behavior in Inherited Classes

Inherited classes generally have an isardationship with the base class. A FourWheel DrivePickupTruck isa
PickupTruck, and a PickupTruck isa Truck. Any ingance of aderived class can polymorphically behave asan
instance of itsbase class. Thus, if amethod requiresa Truck object, you can supply a PickupTruck object. Any
derived class may beimplicitly converted to its base class. When cast to its base class, any membersimplemented by
the derived classwill be inaccessible only the members of the base classwill be available.

Creating Inherited Classes
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Y ou can create an inherited class by using the Inherits keyword in Visual Basc .NET or the colon (:) in C#. The
following example declares a PickupTruck classthat inheritsthe Truck dass

Visual Basic .NET
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Lab 4: Using Inherited Classes

Inthislab, you will create and use inherited classesin your Doughnut Factory gpplication. Y ou will create astrongly
typed collection class by extending the collection base and incorporating it into your application. Then, you will
extend the Doughnut classto create the CakeDoughnut and FilledDoughnut classes, and modify your application
to use these new classes. The solution to thislab is available in the \L albs\Ch04\Sol ution folder on the Supplemental
Course Materials CD-ROM.

Before You Begin

Before you begin thislab, you must have either completed the Chapter 3 Iab or loaded the Chapter 3 solution from
the CD-ROM.

Estimated lab time: 60 minutes

-

Exercise 4.1. Creating a Strongly Typed Collection
Class by Extending CollectionBase

Inthisexercise, you will create a collection class that accepts and returns only instances of the Doughnut class. You
will creste aclassthat inheritsfrom the NET Framework class CollectionBase. Y ou will then implement the Add
and Remove methods and the Item property. In your implementation, you will provide code to ensure that only
Doughnuts are added to your collection, and that al of the objects returned from the collection are typed as
Doughnuts. In addition, you will modify your agpplication to use the new collection class.

To createastrongly typed collection class

1. Fromthe Project menu, choose Add Class. The Add New Item window appears. Name your class
DoughnutCaollection.vb or .cs as appropriate, and click OK.

The code editor for your new class opens.
2. Dedgnatethisnew classto inherit from System.Collections.CollectionBase asfollows:

Visual Basic .NET
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Review

The following review questions are intended to reinforce key concepts and information presented in this chapter. If
you are unable to answer a question, return to the appropriate lesson and review, then try the lesson again. Answers
to the questions can be found in Appendix A.

1.
2.
3.

4,

Briefly explain encgpsulation and why it isimportant in object-oriented programming.

What is method overloading, and whenisit useful ?

Y ou need to create severd unrelated classes that each exposes acommon set of methods. Briefly outlinea
srategy that will alow these classesto polymorphicaly expose that functionality to other classes.

Y ou need to cregate severa classesthat provide a core set of functiondity but each must be able to interact
with adifferent set of objects. Outline astrategy for devel oping these classes with the least devel opment time.
Describe an abstract class and explain when one might be useful.
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Chapter 5

Testing and Debugging Y our
Application

About This Chapter

In this chapter, you will learn to use the debugging tools. Y ou will learn about the Trace and Debug classes, and how
they can be used to diagnose problems with your program's execution. Y ou will learn how to create an effective unit
test plan. In addition, throwing and handling exceptions will be covered.

Before You Begin

To complete the lessonsiin this chapter, there are no prerequisites.
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L esson 1. Using the Debugging
Tools

Programming errors are inevitable. Even very experienced programmers occasiondly introduce errors while writing
code. These errors are referred to as bugs. Debugging is the process of locating and fixing these errors. In thislesson,
you will learn about the kinds of errorsyou are likely to encounter and the tools available to isolate and correct these
erors.

After thislesson, you will be ableto

e Describe the common types of errors

» Explain what Bresk modeis and how to set breskpoints

»  Describe how to step through code

»  Describe some of the debugging windows that are avail able and explain how to use them

Estimated lesson time: 45 minutes

Typesof Errors

There are three basic types of errors you might encounter when writing code. Syntax errors represent code that
cannot be understood by the compiler. Run-time errors are errors that attempt an operation that isimpossible to
carry out. Additionally, logica errors are errorsthat compile and execute correctly but return an unexpected result. In
this section, we will examine each typein turn.

Syntax Errors

A syntax error occurs when the compiler cannot compile the codeit is given. For example, a syntax error occurs
when keywords are typed incorrectly, punctuation is omitted, or an incorrect construct is parsed. Thefollowing
example demondtrates two syntax errors.

Visual Basic .NET
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L esson 2: Using the Debug and
Trace Classes

The Debug and Trace classes alow you to produce and log informative messages about the conditions of your
gpplication without having to interrupt application execution. In thislesson, you will learn how to use the Debug and
Trace classes, how to add Trace Listeners and Trace switches, and how to configure Trace switchesin a program
that has been compiled and released.

After thislesson, you will be ableto

*  Explanhow to display error messages using the Debug and Trace classes
» Describe how to create Trace Listeners and log trace output

»  Describe how to create and use Trace switches

»  Explain how to configure Trace switchesin the gpplication .config file

Estimated lesson time: 45 minutes

When debugging smple applications, you frequently do not need to perform any debugging tasks more complex than
examining your code line-by-line as described in the previous lesson. Complex applications are another métter,
however. Large programs can easily have hundreds of thousands of lines of code. When an erroneous result occurs,
it might not be possibleto track down logica errors by stepping through code and examining application variables.
The Debug class provides away for you to create and log informative messages about program conditionswhile
your gpplication isexecuting. The Trace classdlowsyou to create diagnogtic instrumentation for your gpplication
that can ddliver informative messages about program conditions even after your gpplication has been compiled and
released.

How Tracing Works

The Trace and Debug classes are classes that contain Shared (static) methods that alow you to test conditions at
run time and log the results. The output from these methodsis displayed in the Output window and can be viewed
while debugging. The output from these methodsis dso sent to the Listeners collection. The Listeners collection
contains agroup of classesthat can receive output from the Trace and Debug classes. Trace and Debug sharethe
same Listeners collection, and dl the listenersin the collection receive the same input from Trace and Debug. There
aredifferent kinds of Listeners, such as Listenersthat writeto text files and Trace Listenersthat write to event logs.
After program execution is complete, you can examine the Listener tracesto identify errorsin your application.
Tracing can aso be useful in program optimization, which is discussed further in Chapter 9.

The Trace and Debug classes areidentica. They expose the same methods and properties, and write output to the
same set of Listeners. The only difference between Trace and Debug isthat Debug statements are not included by
default when the program is compiled into arelease build, whereas Trace statements are. Thus, the Debug classis
used principally for debugging in the development phase, whereas Trace can be used for testing and optimization
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after an gpplication has been compiled and rel eased.

Writing Trace and Debug Output

Y ou can write output to the Listeners collection by using the methods exposed by the Trace and Debug classes.
These classes expose Six methods for writing output:

Write. Writestext to the Listeners collection unconditionaly.

WriteLine. Writestext to the Listeners collection and follows the text with acarriage return.

Writel f. Writestext to the Listeners collection if the pecified Boolean expressionistrue.

WriteLinel f. Writestext and a carriage return to the Listeners collection if the pecified Boolean expresson
istrue.

Assert. Writes an assertion message to the Listeners collection if the specified Boolean expressionisfdse. It
also calises amessage box with the assertion message to be displayed.

Fail. Creates an assertion that automatically fails without testing a condition. An assertion messageiswritten
to the Listeners collection, and amessage box is displayed with the message.

Thefollowing example demondirates how to invoke these methods in code:

Visual Basic .NET



This document is created with the unregistered version of CHM2PDF Pilot

Lesson 3: Creating a Unit Test
Plan

Once you have completed the code for your application, you must test it to ensure that it functions according to
specifications. Although syntax errors are detected by the compiler, run-time errors and logica errors might not be
reved ed without thorough testing of your program. In thislesson, you will learn how to design an efficient test plan for
your component or application. Additionally, you will learn how to creste amulticultura test environment and to
provide multi-cultura test datato your application.

After thislesson, you will be ableto

» Describe how to create atest plan for your classes
» Explain how to create amulticultura test environment for your application
e Describe how to provide multicultura test datato your application

Estimated lesson time: 30 minutes

The Unit Test Plan

Most code contains errors when first written. Errors are inevitable, and even very experienced programmers il
make mistakes from time to time. Thus, you should expect your code to have bugs when first written. However, a
find application that isfull of bugs or does not function according to spec is usdess. Thus, you must striveto deliver
bug-freefind content. Y ou create abug-free find verson from abug-laden first draft through testing.

Testing and debugging are separate but related activities. Debugging refersto the actud finding and correcting of
code errors, whereas testing is the process by which errors are found. Testing is usualy broken down by method.
Theindividua methods are tested with avariety of inputs and execution parameters. This approach iscaled unit
testing because it tests the units of your gpplication. Maost applications are too complex to alow every possible
variation of input and run conditions to be tested. Indeed, consider the following method:

Visual Basic .NET
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L esson 4. Handling and
Throwing Exceptions

After you have completed testing and debugging your gpplication, run-time errors might still be inevitable. For
example, an gpplication that saves datato afloppy disk will encounter an error if it attemptsto saveto adisk that is
not ready. Even though the application code might execute as designed, an error will il result. Visua Basc .NET
and Visua C# provide structured exception handling as ameans of writing code that recovers gracefully from errors
and alows program execution to continue. Y ou can a so create and throw exceptions from your components that
communicate to the main program that an error has occurred.

After thislesson, you will be ableto

»  Describe how exceptions are handled by the common language run time
e Create astructured exception handler
»  Throw exceptions from your code

Estimated lesson time: 30 minutes

How Exceptions Are Handled

When an application encounters arun-time error, it raises an exception. Exceptions are instances of speciadized
classesthat dl derive from the base class System.Exception. Exceptionsinclude features that facilitate diagnosis and
management of the error, such as:
»  The Message property, which can contain a human-readable description of the error aswell as any other
relevant information about the error.
» The SackTrace property, which contains astack trace to allow tracing and pinpointing of where the error
occurred in the code.

In addition to system-defined exceptions, you can a so create custom exceptions by extending
System.ApplicationException. Thisisdiscussed in greater detail later in thislesson.

When arun-time error is encountered, an instance of the exception corresponding to the error is created and passed
from the method that generated the error up the call stack to the method that caled it. If an exception handling
Sructureis encountered in that method, it is handled there. If no exception handling structure is found, the exception
is passed further up the call stack to the next method, and so on. If no exception handling structure is found anywhere
inthe call stack, the default exception handler is engaged. This causes a message box to display the type of exception
and any additiond information provided by it, and then the gpplication is terminated without any opportunity to save
work or attempt to recover from the error.

With structured exception handling, you can provide ameans for your gpplication to recover from unexpected errors
or at least have the chance to save data before closing.
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Creating an Exception Handler

Exception handlers are implemented for specific methods. Thus, each method you creste can have its own exception
handler, specificaly tailored to the method and exceptionsit islikely to throw. Methods that are likely to throw
exceptions, such as methods that involve file access, should implement exception handling. Exception handlersuse a
Try...Catch...Finally syntax. Three generd stepsareinvolved in creating an exception handler:

1. Wrap the code the handler will be associated withina Try (try) block.

2. Add one or more Catch (catch) blocksto handle the possible exceptions.

3. Add any code that must always be executed to a Finally (finally) block. Such code will execute regardiess

of whether or not an exception isthrown.

Thefirst step in creating an exception handler isto wrap the codeina Try (try) block. The Try (try) block formsthe
exception handler; if an exception isthrown by any statement in the code or any unhandled exception isrecelved
through cal stack bubbling, the method will attempt to handle it within this exception handler. If the exception cannot
be handled, it will be bubbled further up the cal stack. The following example demongtrates the Try (try) block:

Visual Basic .NET
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Lab 5: Debugging an Application

Inthislab, you will open asmall gpplication that contains syntax, run-time, and logica errors. Y ou will correct syntax
arors, design atest plan to identify and correct run-time and logical errorsin two methods, and use the Visua Studio
debugging tools to monitor program execution. The solution to thislab is available in the \L abs\Ch05\Sol ution fol der
on the Supplemental Course Materials CD-ROM.

Before You Begin

There are no prerequisitesto starting thislab.

Estimated lab time: 30 minutes

-

Exercise 5.1: Identifying Syntax Errors

Inthisexercise, you will use Visud Studio .NET to identify and correct syntax errorsin the sample project. To open
the Lab 5 project

1. SatVisud Studio.

2. From the File menu, choose Open, then Project.

The Open Project dial og box appears.
3. Browseto the\Labs\ChO5\Partial folder and choose either CalculatorVB or CalculatorCSharp, as
appropriate. Click Open to open the solution.
Toidentify and correct syntax errors
1. From the Build menu, click Build Solution.

Syntax errors appear in the Task List window, as shown in Figures 5.3 and 5.4.



This document is created with the unregistered version of CHM2PDF Pilot

5.
6.

| w| | Descripkion

E B Mame "CurretOperation’ is not declared,
s 2 Select Case' must end with a matching 'End Select’,
s 2 Mame 'En' is nok declared.
K @ Expression expected,
y @ Method arguments must be enclosed in parentheses.
s 2 Mame 'Regiter2' is not declared.

A
[¥] Task List | Cutpuk

Figure5.3 The Task List window in Visual Basic .NET
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Figure 5.4 The Task List window in Visual C#

For Visud Basic .NET, double-click the error that reads " Select Case' must end with amatching End
Select". Y ou are taken to the end of the Select Case block. Examine the code and correct the error by
correcting the syntax in the End Select line. Note that only two errors are displayed in the Task List window
Now.

For Visua C#, double-click thefirst error that reads "} expected”. Y ou are taken to the end of the operation
handler. Carefully examine each pair of curly bracesto determine which oneis missng its partner. Correct
the error by adding the appropriate curly brace to the end of the switch statement.

For Visud C# only: From the Build menu, choose Build Solution to reassess your code for errors. Note that
two additiona errorsare found.

Double-click thefirst error in the Task List. Y ou are taken to an error that cannot find amember named
CurrentOperation. Change this statement to read CurrentOperation to correct the error.

Double-click thefind error inthe Task List. Correct the spelling of Register2 to correct the error.

From the Build menu, choose Build Solution. Note that no further errors are discovered.

Toidentify and correct arun-timeerror

1.

2.

Locate the NumberHandler method. Thisisafairly ample method with minima data path branching. This
method builds astring of numbers asthe buttons 1 through 9 are pressed on the calculator face.

Develop atest plan for thismethod. Y our test plan should explore all possible data branches and test the
method with avariety of input and gpplication variable values. Determine in advance the expected results of
each test case. Table 5.4 demondtrates some of the test cases you might use.

Table5.4 Test Cases for the NumberHandler Method
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Value of
Button Pressed value OT vaueof , CurrentNumber String
LabelDisplay.Text CurrentNumber String
expected
1 "0 "43234422342"
4 44" 44" "444"
9 "1266345578456" "1266345578456" "12663455784569"
9 "-3446.222231" "-3446.222231" "-3446.2222319"
3 "6 "6 "63"

3. Executeyour tests. Usethe Locals, Autos, and Watch windows to observe the values of variables asthe
program is executing. Use the Immediate window to assgn valuesto variables. Y ou can use Set Next
Statement to rerun code multiple times.

4. Log your resultsand correct any run-time errors you might find.

Logica errorsare the most difficult types of errorsto identify. It frequently takes repeated testing to observe

aproblem and additiona testing to identify the source of the error. In the next section, you will identify a
logica error in another method of this application.

Toidentify and correct alogical error

1. Locate the method named EqualsHandler . This method handles operations for the calculator when the =

button is pressed. The number contained by the variable Registerl is added to, subtracted from, multiplied
by, or divided into the number contained by Register2, and the value of that operation is assigned to Result.
The user interface is then updated.
2. Executethetest plan shownin Table 5.5. Although not a complete plan by any measure, it doestest every
logical path through the method and should be sufficient to find alogical error. Note that boundary andysis
and more in-depth testing has been omitted for the purpose of brevity.

Table 5.5 Test Cases for the EqualsHandler Method

Current Operation Register1 Register2 E);zjeﬁted Valueof
Operation.Plus 442 5789 6231
Operation.Minus 400000 222222 177778
Operation.Multiply 23 12 276
Operation.Divide 3345 A 98.3823529411765

3. Diagnose and resolve any logical errors you encounter.
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Review

The following review questions are intended to reinforce key concepts and information presented in this chapter. If
you are unable to answer a question, return to the appropriate lesson and review, then try the lesson again. Answers

to the questions can be found in Appendix A.

1.
2.
3.

4,

Describe Break mode and some of the available methods for navigating in Break mode.

When would you use the Watch window?

Y ou are deploying abeta version of alarge gpplication and want to collect performance datain text files
while the application isin use. Briefly describe a trategy for enabling this scenario.

When testing amethod, should you test datathat is known to be outside of the bounds of norma operation?
Why or why not?

Briefly explain what each segment of a Try...Catch...Finally (try...catch...finally) block does.
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Chapter 6

Data Access Using ADO.NET

About This Chapter

This chapter describes how to access datawith Microsoft ADO.NET. Y ou will learn how to create a data access
architecture for your application, connect to Microsoft SQL Server and other databases, bind data to the user
interface, and handle data errors.

Before You Begin

To complete the lessons in this chapter, you must have completed Chapters 1-5.
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Lesson 1: Overview of ADO.NET

Most applications require some kind of data access. Desktop applications need to integrate with central databases,
Extensible Markup Language (XML) data stores, or local desktop databases. ADO.NET data access technology
dlows ample, powerful data access while maximizing system resource usage.

After thislesson, you will be ableto

»  Describe the major components of ADO.NET data access
» Explaintherole of each data access component
» Describein general termshow ADO.NET data accessisfacilitated

Estimated lesson time: 30 minutes

Different applications have different requirements for data access. Whether your application smply displaysthe
contents of atable or processes and updates datato acentral SQL server, ADO.NET providesthetoolsto
implement data access easily and efficiently.

Disconnected Database Access

Previous versions of data access technologies have provided continuoudy connected data access by default. In such
amodel, an application creates a connection to a database and keepsit open for the life of the application or at least
for the amount of time that datais required. As applications become more complex and databases begin to serve
more and more clients, a connected data access technology becomesimpractica for avariety of reasons. For
example
»  Open database connections are expengve in terms of System resources. The more open connections, the less
efficient system performance becomes.
» Applicationswith connected data access are very difficult to scale up. An gpplication that can maintain
connections with two clients might do poorly with 10, and might be completely unusable with 100.

ADO.NET addresses these issues by implementing a disconnected database access model by default. In thismodd,
data connections are established and only left open long enough to perform the requisite action. For example, if data
is being requested from a database by an application, the connection is opened just long enough to load the datainto
the application, and then it isclosed. Likewise, if adatabase is being updated, the connection is opened to execute
the UPDATE command, and then closed again. By keeping connections open only for the minimum required time,
ADO.NET conserves system resources and alows data access to be scaled up with aminimal impact on
performance.

ADO.NET Data Architecture
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Dataaccessin ADO.NET rélies on two components. the DataSet, which stores data on the loca machine, and the
Data Provider, which mediates interaction between the program and the database.

The DataSet

The DataSet isadisconnected, in-memory representation of data. It can be thought of asalocal copy of the relevant
portions of the database. Data can be |oaded into a DataSet from any valid data source, such as aMicrosoft SQL
Server database, aMicrosoft Access database, or an XML file. The DataSet is perssted in memory, and the data
therein can be manipulated and updated independent of the database. When appropriate, the DataSet can then act
asatemplate for updating the central database.

The DataSet object contains a collection of zero or more DataTable objects, each of whichisan in-memory
representation of asingle table. The structure of a particular DataTable is defined by the DataColumns collection,
which enumerates the columnsin aparticular table, and the Congraint Collection, which enumerates the congraints
on the table. Together, these two collections make up the schema of thetable. A DataTable also containsa
DataRows collection, which contains the actua datain the DataSet.

The DataSet contains a DataRelations collection. A DataRelation object alows you to create associations between
rowsin one table and rows in another table. The DataRelations collection enumerates a set of DataRelation objects
that defines these relationships between tablesin the DataSet. For example, consider a DataSet that contains two
related tables: a Customerstable and an Orderstable. In the Customerstable, each customer is represented only
once and isidentified by a CustomerlD field that is unique. In the Orderstable, the customer who placed the order is
identified by the Customer| D field, but can gppear more than once if acustomer has placed multiple orders. Thisis
an example of a one-to-many relationship, and you would use a DataRelation object to define that relationship.

Additiondly, a DataSet contains an ExtendedProperties collection, which is used to store custom information about
the DataSet.

The Data Provider

Thelink to the database is created and maintained by the Data Provider . A Data Provider isnot actualy asingle
component, but aset of related components that work together to provide datain an efficient, performance-driven
manner. The Microsoft NET Framework currently shipswith two data providers: the SQL Server .NET Data
Provider, which is designed specifically to work with Microsoft SQL Server 7.0 or later, and the OleDb .NET Data
Provider, which connects with other types of databases. Each Data Provider consists of smilar versions of the
following generic component classes:

»  The Connection object provides the connection to the database.

« TheCommand object is used to execute acommand against a data source. It can execute either non-query
commands, such asINSERT, UPDATE, or DELETE, or return a DataReader with theresultsof a
SELECT command.

e TheDataReader object provides aforward-only, read-only, connected recordset.

» The DataAdapter object populates a disconnected DataSet or DataTable with data and performs updates.

Throughout this chapter, when information is applicable to member classes of either Data Provider, they arereferred
to by their generic name. For example, "Command" might mean OleDbCommand or SglCommand.

Dataaccessin ADO.NET isfacilitated asfollows: A Connection object establishes a connection between the
application and the database. This connection can be accessed directly by a Command object or by a DataAdapter
object. The Command object provides direct execution of acommand to the database. If the command returns
more than asingle vaue, the Command object returns a DataReader to provide the data. This data can be directly
processed by application logic. Alternatively, you can use the DataAdapter tofill a DataSet object. Updates to the
database can be achieved either through the Command object or through the DataAdapter .
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The generic classes that make up the Data Providers are summarized in the following sections.

The Connection Object

The Connection object represents the actual connection to the database. Microsoft Visua Studio .NET provides
two types of Connection classes: the SglConnection object, which is designed specifically to connect to Microsoft
SQL Server 7.0 or later, and the OleDbConnection object, which can provide connections to awide range of
database types. The Connection object containsdl of the information required to open achannd to the databasein
the ConnectionString property. The Connection object aso provides methods that facilitate data transactions.

The Command Object

The Command object is aso represented by two corresponding classes: SglCommand and OleDbCommand. You
can use the Command objects to execute commands to a database across a data connection. The Command
objects can be used to execute stored procedures on the database, execute SQL commands, or return complete
tablesdirectly. Command objects provide three methods that are used to execute commands on the database:

» ExecuteNonQuery. Executes commands that have no return vaues, such asINSERT, UPDATE, or

DELETE.
» ExecuteScalar. Returnsasingle value from a database query.
» ExecuteReader. Returnsaresult set by way of a DataReader object.

The DataReader Object

The DataReader object provides aforward-only, read-only, connected stream recordset from a database. Unlike
other components of the Data Provider, DataReader objects cannot be directly instantiated. Rather, the DataReader
isreturned asthe result of a Command object's ExecuteReader method. The SglCommand.ExecuteReader
method returns a SglDataReader object, and the OleDbCommand.ExecuteReader method returnsan
OleDbDataReader object. The DataReader can provide rows of data directly to gpplication logic when you do not
need to keep the data cached in memory. Because only onerow isin memory a atime, the DataReader provides
the lowest overhead in terms of system performance, but requires the exclusive use of an open Connection object
for thelifetime of the DataReader .

The DataAdapter Object

The DataAdapter isthe class at the core of ADO.NET's disconnected data access. It is essentially the middleman,
facilitating al communication between the database and a DataSet. The DataAdapter fillsa DataTable or DataSet
with data from the database when the Fill method is called. After the memory-resident data has been manipulated,
the DataAdapter can transmit changesto the database by calling the Update method. The DataAdapter provides
four propertiesthat represent database commands:

* SelectCommand. Contains the command text or object that selectsthe data from the database. This

command is executed when the Fill method iscalled, and fillsa DataTable or a DataSet.

* InsertCommand. Contains the command text or object that inserts arow into atable.

* DeleteCommand. Contains the command text or object that deletes arow from atable.

* UpdateCommand. Contains the command text or object that updates the values of a database.

When the Update method is caled, changesin the DataSet are copied back to the database, and the appropriate
InsertCommand, DeleteCommand, or UpdateCommand is executed.
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L esson Summary

» ADO.NET isadataaccesstechnology that is primarily disconnected and designed to provide efficient,
scalable data access.
» Dataisrepresented within a DataSet object, which is a disconnected, in-memory copy of part or dl of a
database.
» TheDataProvider isaset of classes that provide access to databases. The main components of the Data
Providersare
o Connection
o Command
o DataReader
o DataAdapter
*  Visud Studio .NET includestwo Data Providers:
o TheSQL DataProvider, which contains classes optimized for accessng Microsoft SQL Server 7.0 or
later.
o TheOleDb Data Provider, which contains classes that provide access to a broad range of database
formats.
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L esson 2. Accessing Data

Visud Studio .NET provides many built-in wizards and designersto help you build your data access architecture
rapidly and efficiently at design time. With aminimum of actua coding, you can implement robust data access for
your gpplication. The ADO.NET object model isfully available through code, however, to implement customized
features or to fine tune your program. In thislesson, you will learn how to connect to a database with ADO.NET and
learn how to retrieve datato your application. Y ou will learn to use the visua designers provided by Visua Studio
NET aswdll asdirect code access.

After thislesson, you will be ableto

» Edgablish aconnection to adatabase

* Create and configure a DataAdapter

» Create a Command object that uses SQL strings

e Create a Command object that accesses stored procedures on the database
* Createatyped DataSet

» HllaDataSet with a DataAdapter

* UseaDataReader to programmaticaly access data

Estimated lesson time: 60 minutes

Connecting to a Database

Y ou can implement a connection to a database in your application in many different ways. The eesest way isto use
the graphical tools provided by Visual Studio .NET to create aconnection at design time.

Current data connections are managed in the Server Explorer window. Thiswindow is normally docked to the left
pane of the Integrated Development Environment (IDE) and shares the same space asthe Toolbox. If the Toolbox is
currently visible, you can view the Server Explorer by clicking the Server Explorer tab located at the bottom of the
Toolbox.

An undocked view of the Server Explorer isshown in Figure 6.1.

Data connections that are currently availableto Visua Studio .NET are displayed as child nodes of the Data
Connections node in Server Explorer. If you want to add a connection that is aready listed under the Data
Connections node to your project, al you need to do is drag the connection from the Server Explorer window to the
designer. A new Connection object of the appropriate type (Sl or OleDb) is created and automaticaly configured
to connect to your database.
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Figure 6.1 The Server Explorer

To add a connection from the Server Explorer

Drag the node that represents a database from the Server Explorer window to the designer.

Y ou can aso creste anew connection in the Server Explorer. Y ou can create anew connection by right-clicking the
Data Connections node and choosing Add Connection. Thislaunchesthe Data Link Properties dialog box, as shown
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Figure 6.2 The Data Link Properties dialog box

The DataLink Propertiesdialog box isavisua way to configure your data connection. The Providerstab alowsyou
to choose the database provider that you will usein your connection. The Connection tab alows you to configure the
specific properties of your connections, and the Advanced tab configures properties not normally needed for every
connection. The All tab dlows you to view and edit the current settings of al the properties. Once you have
configured your new connection, you can click OK to close the Data Link Properties window. The new connection
appearsin the Server Explorer window and can be dragged to your designer.

To create a new connection in the Server Explorer

1. Inthe Server Explorer, right-click Data Connections and choose Add Connection to open the Data Link

Properties window.

On the Provider tab, choose the appropriate provider for your data connection.

3.  Onthe Connection tab, choose the database you want to connect to. Depending on the provider, you might
also have to set additiona properties such asthe server name or password settings.

4. When you have entered the gppropriate information, click the Test Connection button to verify that the
connection isfunctiond.

5. Drag the new connection from the Server Explorer to the designer surface. A new connection object of the
appropriate typeis created and correctly configured.

N

Y ou can also create a database connection manually, either by dragging a Connection object from the Toolbox to
the designer or by declaring and ingtantiating the object in your code. If you create a connection thisway, you will
have to manually set the ConnectionString property. The following example demonstrates how to create a
Connection object in code and set the ConnectionString property:

Visual Basic .NET
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L esson 3: Using DataSet Objects
and Updating Data

The DataSet isthe central component in disconnected data access architecture. The ADO.NET data architecture
uses DataSet objectsfor the in-memory representation of data. DataSet objects can befilled by DataAdapter
objects, or you can create new DataSet objects by reading datafrom XML or aflat file. Y ou can aso create new
DataSet objects programmatically by adding new rows. The dataheld in DataSet objects can be bound to and
displayed in the user interface, updated, and used to update a database through a DataAdapter . In thislesson, you
will learn how to create DataSet objects programmatically, how to add DataRelation objectsto your DataSet
objects, and how to update databases from a DataSet.

After thislesson, you will be ableto

Describe how to create a DataSet programmatically or by reading aflat file
Explain how to add Constraints and DataRelation objects to a DataSet
Explain how to update a database through a DataAdapter

Explain how to execute database transactions

Design ascheme for handling database update errors

Estimated lesson time: 60 minutes

A DataSet isan in-memory representation of data. Itis, in essence, acopy of part or al of a database, stored locally
on the client machine. Accessing the data contained in a DataSet does not require interaction with the database, and
changesto the data stored in the DataSet have no effect on the database until such time as the database is updated.

In the previous lesson, you learned how to fill a DataSet from a DataAdapter . Although thisisthe primary way to
create DataSet objects, you might need to access datathat is stored in some other way, such asin an array of values

or inacomma-deimited text file. In this section, you will learn dternative ways of creating and filling DataSet
objects.

Creating and Filling DataSet Objects Without a
DataAdapter

Y ou can create DataSet objects programmatically just like you would create any other object. For example:

Visual Basic .NET
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L esson 4. Binding, Viewing, and
Filtering Data

Viewing dataisavita part of many applications. Data binding allows you to associate records in a data source with
controls on aform, alowing them to be browsed and updated. In this lesson, you will learn how to use ADO.NET to
bind data to controlsin your application and how to manage currency of recordsin your gpplication. Youwill aso
learn how to use the DataView classto create filterable and sortable views of DataTables, and how to manage
multiple DataViews with the DataViewManager class.

After thislesson, you will be ableto

* Describetherole of adataprovider

* Describetherole of adata consumer

» Explain how to bind a property of adata consumer to adata provider
»  Describe how currency is managed in Windows Forms

* Explain how to filter and sort datawith the DataView component

* Describetherole of a DataViewManager and how to use one

Estimated lesson time: 45 minutes

Data Binding

Data binding refersto arelationship between a data provider and a data consumer. A data provider isasource for
dataand islinked to a data consumer, which receives data and processes or displaysit. A traditiona example of data
binding isthe relationship between a data-bound control such asa TextBox and adata source. The control displays
the vaue of the column in the data source to which it is bound at the current row. Asthe current row changes, the

va ue displayed by the control changes.

Data Providers

In adata binding relationship, the data provider isthe object that provides data to bound properties and controls.
In this context, the term data provider refersto any object that data consumers can be bound to, and does not refer
to the Data Provider suite of components that facilitate disconnected database access.

Inthe NET Framework, any object that implementsthe IList interface can be a data provider. Thisnot only includes
ADO.NET objects, such as DataSets, DataTables, and DataColumns, but aso more mundane objects such as
arraysor collections. DataViews, which are discussed later in thislesson, are acustomizable view of datathat can
also act asadata provider.

Data providers also manage currency of data. In previous data access technol ogies, a cursor was used to manage
data currency. Asthe cursor moved, the current record changed and bound controls were updated. Because data
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accessin ADO.NET isfundamentaly disconnected, thereis no concept of a database cursor. Rather, each data
source has an associated CurrencyManager object that keeps track of the current record. CurrencyManager
objects are managed through aform's BindingContext object. Data currency isdiscussed in detail later in this
lesson.

Data Consumers

The data consumer represents the control with bound properties. Inthe .NET Framework, you can bind any
run-time ble property of any control to a data source. For example, you could bind the Sze property of a
control to adatabase record, or the location, or any other run-time accessible property of the control.

Databinding has awide variety of uses. A typical scenario that involves data binding is a dataentry form. Severd
controls, such as TextBox, CheckBox, ListBox, and so on are bound to relevant columns of a DataSet. New
records are manually entered by typing values for each column into the appropriate controls displayed on the form.
When arecord iscomplete, it is added to the DataSet, which can then be used to update the database.

There are two types of data binding: smple binding and complex binding. A simple-bound control binds one record
a atimeto acontrol. For example, a Labd control can be smply bound to acolumnina DataTable. Insucha
case, it would display the member of that column for the current record. Complex binding, on the other hand, alows
multiple records to be bound to asingle control. Controls such as ListBox or ComboBox can be complex bound to
asnglecolumninaDataTable or DataView. At run time, these controlswould display al members of that column
rather than only the current row. Complex-bound controls are usudly involved in displaying choices and alowing
specific rows of datato be chosen. Controls such asthe DataGrid are capable of even more complex binding and
can be bound to al column and rows of aparticular DataTable or DataView, or even to a DataSet.

Creating a Simple-Bound Control

Y ou can create a Smple-bound control through the DataBindings property. The DataBindings property isan
ingtance of the Control BindingsCollection classthat keegpstrack of and organizes which controls are bound to what
data sources. At design time, the DataBindings property is displayed as anode in the Propertieswindow. This node
expandsto list the properties that are most commonly data bound, as shown in Figure 6.5.

To bind one of these properties to a data source, click the box next to it in the DataBindings node and open the

Properties

|TEH|:BDH1 Systern.Windows, Forms, TextBox ﬂ
f
Bl (DataBindings) -
[Advanced)
Tag (Mone)
Texk (Mone)
(CrvnamicProperkies)
(Marme) TextBox1
AcceptsReturn False
AcceptsTab False
AccessibleDescription
AccessibleMamne j
(Advanced)

Advanced binding allows vou ko bind properties of the
contral,

resulting drop-down menu. A list of available
Figure 6.5 Commonly data-bound properties
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dataprovidersisdisplayed. Available DataSet objects are displayed as expandable nodes that reveal the available
DataTable objects. Any DataView objectswill also belisted. Each of these can then be expanded to reved alist of
columns provided by the data source. Browse through the list to the appropriate column and select it. This creates
the binding for your contral.

Y ou can bind any property of your control to adata source. If you want to bind a property that is not listed beneath
the DataBindings node, you can click the (Advanced) box under the DataBindings node and click the dlipses(...) in

the box to view the Advanced Data Binding dialog box, as shown in Figure 6.6.

Advanced binding allows vou ko bind properties of a control toikems
within lists, At run time, a bound property will chanoe in response
ko a change in position within a list,

AccepksReturn (MNone) =

AccepksTab (MNone)

AccessibleDescripkion (MNone)

AccessibleMame (MNone)

AccessibleRole (MNone)

AllowDrop (MNone)

anchor (MNone) —

AutoSize (MNone)

BackCaolar (MNone)

Borderskyle (MNone)

Causesyalidation (MNone)

CharacterZasing (MNone)

ConkexkMenu (MNone)

Cursar (MNone)

Dok, (MNone) ﬂ
[w Show all Close

H.{j.:-

Figure 6.6 The Advanced Data Binding dialog box

The Advanced Data Binding diaog box listsal of the run-time available properties of the control and alowsyou to
choose the column to bind to the property.

To bind a property to a data source at design time

1. Inthe Properties window, expand the DataBindings node.
2. If the property you want to bind to a data source is listed benegth the node, choose the appropriate column
of datafrom the drop-down menu.

_Or_
If the property you want to bind is not listed, click the dlipses (...) next to the (Advanced) box to open the

Advanced Data Binding dia og box. Choose the property you want to bind, and in the adjacent box, choose
the column of datato bind it to.

Data Binding at Run Time

Y ou might want to change the data source that a control isbound to at run time. Or, you might not know at design
time what data source a particular control might be bound to. In athird scenario, you might want to bind your control
to an array or collection that is not instantiated until run time, in which case, you must set the binding in code. Data
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binding for a control is managed through the control's DataBindings property, which isan instance of a
Control BindingsCollection object. At run time, you can add, remove, or clear data binding information by setting
the gppropriate member of the DataBindings collection.

Y ou can bind a property to adata source by using the DataBindings.Add method. This creastes anew binding
association and addsit to the DataBindings collection. The Add method takes three parameters. the property name
you want to bind, as a String; the data source you want to bind to, as an object; and the data member of the data
source you want to bind the property to. The following example demonstrates how to bind the Text property of a
TextBox control to the Customerl D column of atable called Customersin a DataSet cdled DataSet1.:

Visual Basic .NET
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Lesson 5: Using XML In
ADO.NET

XML isthe behind-the-scenes foundation of ADO.NET. Datais described in the XML format, and XML
representations of DataSet objects, DataTable objects, and schemas can be written from in-memory
representations of dataand persisted as XML text files or streams. The XmIDataDocument classalowsyou to
work directly with in-memory representations of XML and synchronize them with a DataSet. In thislesson, you will
learn some techniques for using the XML -based methods provided by ADO.NET.

After thislesson, you will be ableto

* Explain how to retrieve an XmlReader from a SglCommand object

» Describe how tofill a DataSet from an XML text file

» Describe how to write the contents of a DataSet to an XML stream

*  Explain how to write the schemaof a DataSet to an XML stream

» Describe how to read an XML schemaonto a DataSet

» Explain how to create an XmlDataDocument and synchronizeit with a DataSet
»  Describe how to execute an XSLT transform on an Xml DataDocument

Estimated lesson time: 45 minutes

Retrieving XML from a SQL Server 2000
Database

Microsoft SQL Server 2000 contains built-in support for XML -based data access. Data can be retrieved from the
database and read into memory in the XML format. The ADO.NET SQL Data Provider provides built-in support
for retrieving XML from the database.

Retrieving an XmIReader with a SgilCommand

The SglCommand class provides amethod for retrieving dataas XML. The ExecuteXmlReader returnsan
XmlReader object that exposes the data returned by the SglCommand as a set of XML rows. The SQL SELECT
query executed by the ExecuteXmlReader method must contain a FOR XML clause. Thismethod isonly available
with the SglCommand class and can only be used when connecting to Microsoft SQL Server 2000 or later.

The XmlReader classisandogousto the DataReader class. It providesread-only, forward-only accessto the XML
returned by the query. Also like the DataReader , the XmlReader requiresthe exclusive use of a connection.

The XmIReader exposes a Read method, smilar to the Read method of a DataReader, which dlowsyou to iterate
through the nodesthat are returned. Like a DataReader, the Read method advances the XmlReader to the next
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node of the XML stream and returns false when the last node is reached. Also like the DataReader , you must call
the Read method before the first node is accessible. The following example demonsirates how to retrieve an
XmiReader and read the XML stream it returns:

Visual Basic .NET
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Lab 6: Connecting with a
Database

Inthislab, you will learn to incorporate different kinds of data accessinto your application. Y ou will learn to read
datafrom adatabase with a DataReader. Y ou will then learn to use a DataAdapter tofill a DataSet and use that
DataSet to update your database. Finaly, you will learn to usethe XML Designer to create atyped DataSet, and
use the Data Form wizard to creste amaster-detail dataform. The solution to thislabisavailablein the

\L abs\Ch06\Sol ution folder on the Supplemental Course Materids CD-ROM.

Before You Begin

Before you begin thislab, you must have the Microsoft Access 2000 data engine or amore recent engineinstalled on
your computer.

Estimated lab time: 60 minutes

~as

Exercise 6.1: Adding Data Access and Using the
DataReader

Inthisexercise, you will learn to use a DataCommand to return a DataReader , which will dlow you to read data
directly into your application. Y ou will first create a connection to your database in the Server Explorer.

To add a new connection to an application

1. OpenVisud Studio .NET. From the File menu, choose New, Project. Choose a Windows Application
project in the language of your choice and click OK.
2. Inthe Server Explorer, right-click Data Connections and choose Add Connection.

The Data Link Properties dialog box appears.
3. Onthe Provider tab, choose Microsoft Jet 4.0 OLE DB Provider. Thisisthe data provider for Microsoft
Access 2000. Choose Next to proceed to the Connection tab.
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4,

5.

Under Sdlect or Enter a Database Name, click the dlipses (...) to open the Select Access Database dialog
box.

Browse to The Doughnut Shop.mdb and sdlect it. Thisfile will belocated in the \Labs\Ch06 folder. Click
Open to select the database.

Click Test Connection to verify that your connection isvalid. A message box should appear indicating that
the connection succeeded.

If you are not notified that your connection succeeded, go back to Step 5 and verify that you have sdlected
the correct database.

Click OK.

A new connection is added to the Server Explorer.

To add and configure a DataCommand

In the Server Explorer, drag the icon representing the database to the form. A new OleDbConnection
object representing a connection to your database is added to your application.

From the Datatab of the Toolbox, drag an instance of OleDbCommand to your form. A new
OleDbCommand named OleDbCommandl (oleDbCommandl) is added to your application.

Set the properties of OleDbCommandl (oleDbCommandl) asfollowsin Table6.7.

If you are asked whether you want to regenerate parameters, choose Y es.

From the Windows Forms tab of the Toolbox, drag abutton and aListBox over to your form. Set the
Buttonl.Text (buttonl.Text) property to Click to Execute DataReader.

In the designer, double-click Buttonl (buttonl) to open the code editor to the default event handler for the
Buttonl.Click (buttonl.Click) event. Add the following code to retrieve a DataReader and populate the
LigBox:

Visual Basic .NET
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Review

The following questions are intended to reinforce key concepts and information presented in this chapter. If you are
unable to answer aquestion, return to the appropriate lesson and review, then try the question again. Answersto the
questions can be found in Appendix A.

1.
2.
3.

>

N O

What are the mgjor components of a Data Provider, and what function does each fulfill?

Briefly contrast connected and disconnected data accessin ADO.NET.

What are the three possible settings for the CommandType property of a SglCommand object or an
OleDbCommand object, and what does each mean?

How could you execute DDL commands, such asALTER or CREATE TABLE, against adatabase with
ADO.NET?

Briefly discuss the advantages and disadvantages of using typed DataSet objects.

How can you manage data currency on aform with several bound controls?

Describe how to use a DataView to filter or sort data.

Briefly describe an XmlDataDocument and how it relatesto a DataSet.
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Chapter 7

Creating Controls Using the
NET Framework

About This Chapter

This chapter describes how to create controlsin Microsoft's . NET Framework. Y ou will learn how to create auser
control, acustom control, and an inherited control. Additionaly, you will learn how to use the GDI+ graphics
interface and handle common tasks associated with controls.

Before You Begin

To complete the lessons in this chapter, you must have completed Chapters 1-5.
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Lesson 1: Using GDI+

Microsoft Windowsisagraphicd interface. Usersinteract with applications through windows, which are graphical
representations of gpplication dataand options. To take advantage of the rich user experience that Windows offers,
you should design your gpplications so that they expose their functiondity to the user graphicdly. Although the NET
Framework provides awide array of graphical controls and methodsthat allow you to create fully visua applications,
you might want to render your own graphic content in your application or create a custom appearance for acontrol.
To take full advantage of the features afforded by the Windows operating system, you must learn to use the Graphic
Device Interface (GDI). Inthe NET Framework, thisinterface isfully managed and isreferred to as GDI +.

After thislesson, you will be ableto

Describe how to create and use a Graphics object

Explain how to use pens, brushes, and colors

Describe how to draw an outlined shape and afilled shape
Describe how to render text

Describe how to create a GraphicsPath and a Region

Estimated lesson time: 40 minutes

GDI+ isthe name given to the NET Framework's managed implementation of the GDI, which is used to display
graphica information on the computer screen. Thisinterface iswrapped into six different namespaces, which are
broken down by related functiondity.

The System.Drawing Namespaces

Thearray of functiondity exposed by the System.Drawing namespacesisvast. Although an exhaustive dissection of
these namespaces and their associated functiondity is beyond the scope of this book, thislesson will familiarize you
with the techniquesinvolved in accessing the classes and methods they contain.

Table 7.1 summarizes the System.Drawing namespaces and the general functions of the classesthey contain.
Table 7.1 The System.Drawing Namespaces

Namespace Contains

Mogt of the classes actudly involved in rendering
System.Drawing graphica content to the screen. This namespaceisthe
primary namespace used for graphics programming.

Classesthat are designed to extend the design time user

System.Drawing.Design interface.
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System Drawing.2D Classesthat are designed to render advanced visua

effects.
System.Drawing.Imaging Classesthat dlow advanced manipulation of imagefiles.
System.Drawing.Printing Classesthat facilitate printing content.
System.Drawing. Text Classesthat facilitate advanced manipulation of fonts.

Almogt all of the classes you will need to render graphics are provided in the System.Drawing namespace. For
advanced rendering, you might need some classes in the System.Drawing.2D namespace, and to enable printing,
you will need classesin the System.Drawing.Printing namespace.

The Graphics Object

The principa object used in rendering graphicsisthe Graphics object. The Graphics object islocated in the System.
Drawing namespace. A Graphics object represents the drawing surface of avisual element, such asaform, a
control, or an Image object. Thus, aform has an associated Graphics object that can be used to draw inside the
form; acontrol has an associated Graphics object that is used to draw inside the control, and so on. All of the actua
rendering of visua eementsis done by the Graphics object.

Because each Graphics object must be associated with avisud dement, you cannot directly ingtantiate one with a
cal to the constructor. Instead, you must create a Graphics object directly from the visud element. Classes that
inherit from Control (induding Form) expose a CreateGraphics method that allows you to get areference to the
Graphics object associated with that control. The following example demonstrates how to access the Graphics
object of a Form called myForm:

Visual Basic .NET
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L esson 2: Authoring Controls

Windows Forms programming is based on controls. Controls alow you to encapsul ate discrete units of functiondity
and provide agraphica representation of that functiondity to the user. The NET Framework provides avariety of
tools and techniques to help you create your own custom controls for your applications. In this lesson, you will learn
about the different types of controlsyou can create and the tools available to help you create them.

After thislesson, you will be ableto

* Describethe different types of user-authored controls

» Explain how each type of user-authored control is created

»  Describe how to add properties, methods, and events to your controls
»  Describe how to create an inherited control

*  Describe how to create auser control

»  Describe how to create a custom control

Estimate lesson time: 45 minutes

Inthe .NET Framework, controls are specidized classes that include code for rendering agraphica interface. There
are severd possible sourcesfor the controls you usein your gpplications. The controlsincluded with Microsoft's
Visud Studio .NET provide abroad range of functionality and alow development of client applicationswith arich
array of features. Y ou can aso purchase controls from third-party devel opers and use them in your applications or
use existing ActiveX controlsin your gpplications. Third-party controls can provide functiondity not found in the
NET Framework set of controls. If you need acontrol with aset of features not available in either the NET
Framework controls or the third-party controls, you can cregte your own controls.

Overview of Control Authoring

All contralsinthe .NET Framework inherit either directly or indirectly from the base class Control . Thisclass
providesal of the basic, low-level functiondity that a control needs. For example, the Control class provideslogic
for handling user input through keyboard and mouse interaction; it provides|logic for interacting with Windows; and it
provides aset of properties, methods, and eventsthat are common to al controls. It does not include any logic that
creates the unique functiondity of the control, nor doesit contain any code for graphically rendering the control.

When creating a control, there are three basi ¢ techniques you can use:
e Youcaninherit from an existing control.

* You can create a user control.
* You can create a custom control.

Inheriting from Existing Controls

The smplest way to creaste anew control isto inherit from apreexigting control. When inheriting from an existing
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control, the new control containsall of the functionaity represented by the base control, but can aso serve asabase
for the addition of new functiondity.

In addition to retaining al of the functiondity of the base control, an inherited control dso inheritsthe visud
representation of the base control. Thus, acontrol that extends Button will look just likearegular Button. Y ou do
not need to create additional code to render the new control, but you can implement code to alter its appearance if
you warnt.

Most Windows Forms controls can be used as a base class for inheritance unless they are specified as
NotlInheritable (sealed). For example, you could creste a TextBox control with built-in vaidation or a PictureBox
that allows the user to select filters to apply to theimagesit contains. Y ou can adso useinheritance to create controls
that have the same functionality asthe base control but have a different gppearance. An example of thismight bea
Button that isround instead of square.

Inheriting from an existing control isthe easiest and least time-consuming way to develop anew control. Y ou should
choose thistechnique if you need to replicate most or al of the functiondity of an existing Windows Forms control
but want to add custom functiondity aswell. Y ou should dso use thistechniqueif you want to retain the functionality
of an existing Windows Forms control but want to provide anew look and fed. Y ou should not inherit from an
existing Windows contral if you need radicaly different functiondity.

Inheriting from User Control

Sometimes, asingle control does not contain al of the functiondity you need. For instance, you might want a control
that you can bind to a data source to display afirst name, last name, and phone number, each in a separate TextBox.
Although it is possible to implement thislogic on theform itself, it might be more efficient to create asingle control
that contains multiple text boxes, especidly if this configuration is needed in many different gpplications. Controlsthat
contain multiple Windows Forms controls bound together asa single unit are called user controls.

Y ou can create auser control (sometimes caled a composite control) by inheriting from the User Control class. The
UserControl class provides abase of functionality that you can build on by adding properties, method, events, and
other controls. The UserControl designer allows you to add other Windows Forms controls to the design surface and
create code to implement custom functiondity. The result isauser-designed control made up of multiple Windows
Forms controls that act as asingle coherent unit.

Some limited design of the user control visud interface is possible, but most of the visua modifications you can make
congst of amply configuring and positioning the condtituent controls.

Creating auser control can be ardatively smpletask or acomplex one, depending on the level of complexity the
control must expose. Y ou should consider creating auser control if you need to combine the functionality of multiple
exigting controls and add custom logic to the unit.

I nheriting from Control

If you require aricher visud interface or functiondity that isnot achievable with auser control or an inherited control,
you can create a custom control. Custom controls derive from Control, the base classfor all controls. The Control
classprovidesalot of the functiondity common to al controls, such asinteracting with the mouse, and common
events, such as Click. The control class also provides a set of propertiesthat are useful for controls, such as Font,
ForeColor, BackColor, Visble, and so on.

The Control class does not, however, provide any specific control functionaity. All control logic specificto the
control functiondity must be programmed by the developer. Additiondly, athough the Control class provides many
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properties that support avisud depiction, the developer must program dl of the code for creating the visua
representation of the control .

Creating a custom control isthe most time-consuming approach to designing your control. Not only must you code
al of the specific functiondity for your control, but you must aso write code to render the control, which can be
time-consuming. Y ou should consider creeting a custom control when you need arichness of form or functionaity
that cannot be supplied by an inherited control or auser control.

Adding Membersto Controls

Y ou can add properties, methods, fields, and eventsto your controlsin the same manner in which you would add
membersto aclass. Y ou can create member declarations with any appropriate accessleve, and the form that hosts
the control will be ableto cal any public members of that control.

Public propertiesthat are added to controls are automatically displayed in the Propertieswindow at design time.
Thus, they can be edited and configured by any user who isusing your application. If you do not want a property to
be displayed in the Properties window, you must mark the property with the Browsabl e attribute and specify fase.
The following example shows how to mark a property so that it will not be displayed in the Propertieswindow at
desgntime:

Visual Basic .NET
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L esson 3: Common Tasks Using
Controls

Thereareavariety of tasks that are common to each type of control you develop. In thislesson, you will learn about
some of the tasks common to control devel opment.

After thislesson, you will be ableto

Add your control to the Toolbox

Provide a Toolbox bitmap for your control
Debug your control

Manage control licensng

View your control in Microsoft Internet Explorer

Estimated lesson time: 20 minutes

Adding Your Control to the Toolbox

Once you have created a control, you will want to be able to work with it in your development projects. Y ou can
make your controls accessible and easy to work with by adding them to the Toolbox. Thisalows you to add them to
your projectsat design time.

Y ou can add new controlsto the Toolbox by using the Customize Toolbox option. Y ou can access this option by
right-clicking on the Toolbox and choosing Customize Toolbox, which launches the Customize Toolbox diaog box.
From there, you can browse to thefile that contains your control and add it.

To add your control to the Toolbox

1. Right-click the Toolbox and choose Customize Toolbox. The Customize Toolbox dialog box opens.

2. Choosethe .NET Framework Componentstab and click the Browse button to open the File dialog box.

3. Browsetothefolder that containsthe DLL or EXE file that contains your control. Select thefile and click
Open.

4. Veify that your control has been added to the list displayed in the Customize Toolbox diaog box, and click
OK.

Y our control is added to the Toolbox.

Providing a Toolbox Bitmap for Your Control
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Visua Studio .NET provides adefault icon that appears next to your controlsin the Toolbox. Y ou might, however,
want to specify your own Toolbox bitmap. The following procedure details how to specify abitmap to be used in the
Toolbox with your control.

Y ou specify a Toolbox bitmap by using the Tool boxBitmapAttribute class. This classis an attribute a specidized
classthat provides metadata about your control. Using the Tool boxBitmapAttribute, you can specify either a
16-by-16 pixd bitmap file to be used as your Toolbox bitmap, or you can specify a Type (type). If you specify a
Type (type), your control will have the same Toolbox bitmap asthat of the Type (type) you specify.

The ToolboxBitmapAttribute is attached to the class declaration of the control. In Microsoft Visua Basic .NET, it

appearsin angle brackets (<>) before the class declaration on the sameline. In Microsoft Visua C#, it should go
within braces ([]) on the line immediately preceding the class declaration for the control.

To providea Toolbox bitmap for your control by specifying afile

Use the Tool boxBitmapAttribute to specify thefile that contains the bitmap, asfollows:

Visual Basic .NET
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Lab 7: Creating a Custom
Control

Inthislab, you will create acustom control called PrettyClock. Thiscontrol will display the current time on theform
inagraphicaly rich format. Y ou will write code to render the control, add logic to implement the functiondity, add
code to the congtructor to set the initid properties, and test your control. The solution to thislab isavailablein the
\Labs\ChO7\Solution folder on the Supplemental Course Materials CD-ROM.

Before You Begin

There are no prerequisitesto thislab.

Estimated lab time: 30 minutes

-

Exercise 7.1. Creating the Control

Inthisexercise, you will create acustom control caled PrettyClock. Y ou will inherit from the control classand add
logic to paint the control and provide properties that contral its appearance. Findly, you will add atimer component
to provide the timekeeping functiondity.

To create the project

1. From the File menu, choose New, and then choose Project.

The New Project diadog box opens.

2. Inthe New Project diadog box, choose Windows Application. Name your project ControlTest.vb or .cs as
appropriate, and click OK.

3. From the Project menu, choose Add New Item.

The Add New Item diaog box opens.
4. Inthe Add New Item diaog box, choose Custom Control, and name your new item PrettyClock.vb or .cs
as gppropriate. Click Open to continue.
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A new custom control is added to your project.
5. InSolution Explorer, right-click PrettyClock and choose View Code.

The Code window opens. Note that an override of the OnPaint method has been stubbed out, and
comments have been added to indicate that you need to add rendering code here.

Y ou will now add code to create the control. Y our control will render the current time to the screen, surrounded by a
rectangle. You will usea Linear GradientBrush to paint the control to the screen and produce interesting graphic
effects. You will also add propertiesto your control to alow devel opersto set the control's visua propertiesat run
time
1. Atthetop of the code editor, add the following lines to import the System.Drawing and
System.Drawing.Drawing2D namespacesinto your code:

Visual Basic .NET
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Review

These questions are intended to reinforce key concepts presented in the chapter. If you are unable to answer a
question, review the relevant section and try again. Answers can befoundin Appendix A.

SR

Briefly describe the three types of user-developed controls and how they differ.

Describe theroles of Graphics, Brush, Pen, and GraphicsPath objectsin graphics rendering.
Describe the general procedure for rendering text to adrawing surface.

Describetherole of the LicenseProvider in control licensang.

Describe how to create aform or control with a nonrectangular shape.
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Chapter 8

Advanced .NET Framework
Topics

About This Chapter

In this chapter, you will explore assorted topicsin Microsoft NET Framework programming. Y ou will learnto
implement print support, access external components, implement accessibility, provide help in your application, and
implement globdization for your gpplication.

Before You Begin

To complete the lessons in this chapter, you must have completed Chapters 1-7.
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Lesson 1. Implementing Print
Functionality

Printing data and documents is acommon task in any business setting. The .NET Framework providesthe
PrintDocument component to facilitate printing and ahost of other classesto support and configure your printer
settings. In thislesson, you will learn how to create and configure a PrintDocument object, and how to useit to print
text, text files, and graphics.

After thislesson, you will be ableto

Describe how to create and configure a PrintDocument object

Explain how to print text

Describe how to print graphics

Describe how to use the PrintPreview control and the Print Preview dia og box
Explain how to configure page settings with the PageSetupDial og control
Describe how to implement printer selection with the PrintDialog control

Estimated lesson time: 45 minutes

Printing will undoubtedly play amgor part in your business applications. Although eectronic file and document
storage has become increasingly popular, printed materia will not be replaced in the near future. Thus, you must be
able to implement print capability in your applications. The NET Framework provides classes and components that
alow you to quickly and easily implement print support for your programs.

The PrintDocument Component

A printed document is represented by the PrintDocument component in the NET Framework. Althoughitisnot a
control with avisua component, the PrintDocument component can be found on the Windows Forms tab of the
Toolbox, from whereit can be added to your application in the designer.

The PrintDocument object encapsulates al of the information necessary to print a page. It exposesa

Printer Settings property that contains information about the capabilities and settings of the printers; a
DefaultPageSettings property that encapsul ates the configuration for printing each printed page; and a
PrintController property that describes how each page is guided through the printing process. Through these
properties, it is possible to attain avery exacting level of control over the print process.

Creating a PrintDocument Object

Y ou can create a PrintDocument object either in the designer a design time or in code at run time. Y ou can drag an
ingtance of the PrintDocument object directly from the Toolbox to the designer. The new instance appearsin the
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component tray and is automaticaly configured to work with the system's defaullt printer.

Y ou can dso create an instance in code, asfollows:

Visual Basic .NET
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L esson 2: Accessing and | nvoking
Components

Although the NET Framework providesavast array of built-in functionality, you might want to access externa
components from timeto time. Y ou might, for instance, have built an assembly yoursdf using the NET Framework
or want to access an older COM component. Y ou might also need to make a call to aWeb Service or even interact
directly with the Microsoft Windows Application Programming Interface (AP1). Visua Studio .NET alowsyou to
incorporate these entities into your gpplication with aminimum of effort.

After thislesson, you will be ableto

Explain how to accessa .NET Framework assembly

Describe how to accessa COM component or ActiveX control
Describe how to access aWeb Service

Explain how to make acall to the Windows API

Estimated lesson time: 30 minutes

Y ou will undoubtedly need to access externa code at some time. Whether reusing components that you have
previoudy developed, accessing Web Services, or making callsto the Windows API, Visud Studio .NET makesit
easy to create references to external components and call them in your code.

Accessing .NET and COM TypelLibraries

Y ou can accessany .NET or COM library on your system without much difficulty. These components might
represent other development projects you have created, legacy COM components, or businesslogic that you need
to incorporate into your gpplication. The generalized scheme for accessing .NET or COM componentsisto create a
reference to the type library, Import (use) thetype library in your application, and then declare and ingtantiate the
classyou want to use.

You can obtain alist of available type librariesin the Add Reference didog box. To display the Add Reference
didog box, right-click References in the Solution Explorer under your project, and choose Add Reference from the
shortcut menu. The Add Reference dialog box is shown in Figure 8.4.

The Add Reference diaog box has three tabs. Choosing the .NET tab displays available NET assemblies. Choosing
the COM tab displays the available COM type libraries, and choosing the Projects tab displays available projects. If
theitem you want to add areferenceto is not listed, you can browse to thefile location by clicking the Browse
button. Once you have located the reference you would like to add, you can select it with the Select button. The
reference is added to your project in the Solution Explorer.
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Figure 8.4 The Add Reference dialog box

Once you have added areference to an assembly or COM type library, you can use the types contained in that
referencein your application by using the fully qudified name of the type. If you want to obviate the need to use the
fully qudified name, you can usethe Imports (Visua Basic .NET) or using (Visud C#) keyword to make members
accessible. Chapter 1 describes how to use the Imports and using statements.

Once areference has been established, you can declare and instantiate the types contained in the type library asyou
would any other type.

To accessa .NET assembly or COM typelibrary

1. InSolution Explorer, right-click the References node under your project, and choose Add Reference.

The Add Reference dia og box opens.

2. Sdect the reference you want to add. COM type libraries are listed under the COM tab, .NET assemblies
arelisted under the .NET tab, and projects can be found under the Projects tab.

3. Usethe Imports (Visua Basic .NET) or using (Visua C#) keyword to import the reference into your
gpplication.

4. Declare and ingtantiate the types exposed by your reference as normal.

| nstantiating ActiveX Controls

ActiveX isan implementation of COM. As such, you can add areference to an ActiveX control type library in much
the same way as you would add areference to aCOM library. Y ou can then add the ActiveX contral to the
Toolbox and add it to your applications at design time.

Although ActiveX controls can be hosted in Windows Forms, there are some significant performance drawbacksto
doing s0. Y ou should use ActiveX controls only when a.NET control with the same functiondlity isnot available.
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Toinstantiate an ActiveX control

=

Add areferenceto the type library that containsthe ActiveX control, as described previoudy in thislesson.

2. AddtheActiveX control to the Toolbox by customizing the Toolbox. Thisis described in greater detall in
Chapter 7.

3. Drag aningtance of the control from the Toolbox to the designer to add it to your project at design time.

Alternatively, you can declare and instantiate the control in code and add it to your application dynamically at

run time, as described in Chapter 2.

Accessing aWeb Service

Anintegra feature of the NET Framework isthe Web Service. A Web Serviceisatype of classthat is hosted on
the Internet. Y ou can declare an instance of the Web Service in your gpplication, and then call its methods elther
synchronoudy or asynchronoudly.

Y ou can create areference to aWeb Service in the Solution Explorer. Y ou can display the Add Web Reference
window by right-clicking References under your project and choosing Add Web Reference. This displays a screen
that alowsyou to navigate to the URL of aWeb reference or to search online if you do not know the URL. The Add
Web Reference window is shown in Figure 8.5.

If you do not know the address of the Web Service you would like to use, the window displays directoriesin which
to search. The Universal Description Discovery Integration (UDDI) directory alows you to search the Web for
companiesthat provide Web Services. When acompany is selected, the Web Servicesit offerswill be displayed.
Choosing aWeb Service will display the XML contract in the |eft page of the window and the name of the Web
Servicein the right window. Y ou can aso view amore reader friendly description of the Web Service by removing
"AVSDL" from the address diplayed in the status bar and rel oading the page. Once you have verified the correct
Web reference to add, click the Add Reference button to add the Web reference to your project.
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Figure 8.5 The Add Web Reference window

When an instance of aWeb Serviceisingtantiated, the NET Framework actudly crestes an instance of a proxy
classthat represents the Web Service. Thisclass residesin your application and exposes dl of the methods provided
by the Web Service. When one of these methodsis called, the call isrelayed to the Web Service at the address
specified on the Internet. Y ou can indtantiate aWeb Service just like any other component. The following example
demonstrates how to instantiate a Web Service called WebServicel:

Visual Basic .NET



This document is created with the unregistered version of CHM2PDF Pilot

L esson 3: | mplementing
Accessibility

When designing your applications, you must take all potential usersinto account. For many gpplications, businessand
otherwise, thisincludes people that have difficulty using the standard user interfaces provided by most Windows
Forms gpplications. By designing your applicationsto be ble, you can increase the user base and usefulness of
your programs.

After thislesson, you will be ableto
e Destribethe basic principles of desgning for accessibility
» Explainthe accessbility requirementsfor the Certified for Windowslogo program
» Describethe accessihility properties of standard Windows Forms controls and their roles

Estimated lesson time: 20 minutes

People with bility requirements are asignificant part of the workforce. In order to meet the needs of today's
business gpplication programming, applications must be accessible to people with dl kinds of different needs.

Accessibility isfacilitated in avariety of ways. Microsoft Windows XP provides avariety of accessihility aidsthat can
interact with your applications. For example, SoundSentry alows the user to specify avisua cue whenever the
system emitsa sound. These bility aids are designed to integrate seamlesdy with your applicationsto provide
an ble user experience. Additionaly, thereare bility principles you can design into your application.

Accessbility Design

An gpplication beginsto be accessble in the design phase. By planning ahead, you can create an gpplication that
integrates the principles of accessible design into the user interface. Some of these principlesare

* Hexibility

»  Choiceof input methods

»  Choiceof output methods

e Conggency

»  Compatibility with accessihility aids

Hexihility isakey principlein accesshility desgn. Users should be able to customize the user interface to their
specific needs. They should aso be able to choose from avariety of input methods, such as pointing devices or
keyboards. The application should provide keyboard access to the important features of the application and mouse
click accessfor common tasks. Likewise, users should have a choice of output methods and be able to choose
between sound, visua cues, graphics, and text. Y our gpplication should interact in a consistent manner with other
applications and within its own operation. In addition, your gpplication should be compatible with bility aids.
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Accessibility and the Certified for Windows
Program

In order to provide astandard set of guiddinesfor designing ble applications, Microsoft has incorporated five
requirements for applicationsto be certified in the Certified for Windows program. This section discussesthe
requirementsfor the Certified for Windows program and how to implement them.

Support Standard System Settings

Thefirgt requirement states that applications must support standard system settings for size, color, font, and input.
Thisensuresthat al of auser's gpplications have a consistent user interface that will inherit the look and fed provided
by the system settings. Thus, userswith bility needs can configure their systems once, and al of their
gpplicationswill automatically adopt a cons stent gppearance.

Y ou can implement this requirement in your gpplications by usng System objects exposed through the .NET
Framework. The .NET Framework provides a palette of system colors that can be used to set the colors of your
gpplication. When the system settings change, the colors of your application's user interface will change. Similarly,
you can |leave the font determination up to the system by not explicitly setting the Font property for your controls. If
the Font property isnot changed from its default value, it will conform to the system font settings. The exception to
thisisthe Font.Sze property, which can be changed while maintaining bility requirements. Y our application
should be designed so that it can easily be used on a screen with 640 x 480 resol ution and should not require any
special methods of input beyond the keyboard and pointing devices.

Ensure Compatibility Using the High Constrast Option

Usersrequiring a high degree of legibility will select the High Contrast option. This option sets the Windows color
scheme to ascheme that provides maximum contrast between light and dark portions of the user interface.

Y ou can ensure that your gpplication conformsto the High Contrast option requirement by only using system colors
or colors chosen by the user. Thus, when the High Contrast option is chosen, your application will conform. Y ou
should dso avoid using background images for your forms because they decrease contrast and legibility.

Provide Documented Keyboard Accessto All Features

Y our application should implement keyboard accessfor al features, and this access should be documented and
discoverable. The use of shortcut keysto access controls and menu items, aswell as setting the Tab order, alows
you to implement keyboard accessfor your user interface features. The importance of documentation for these
features cannot be overlooked. A user must have some means of discovering keyboard access for features and this
should be provided through careful, complete, and well-organized documentation.

Provide Notification of the Keyboard Focus L ocation

The location of the keyboard focus is used by accessbility aids such as Magnifier and Narrator. Thus, it isimportant
that the user and the application dways have a clear understanding of where thefocusis. For the most part, thisis
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facilitated by the NET Framework. When designing your program flow, however, you should aways incorporate
code to set the focus to thefirst control on aform when theform isfirst digplayed, and the Tab Order should be set
to providelogica program flow.

Convey No Information by Sound Alone

Y our gpplications should never rely on sound to convey important information. Although sound is an important cue
for some users, other users might be unable to perceive an dert that is communicated by an audio cue. When using
sound to convey information, you should combine the notification with visua cues, such asflashing the background
color of the active window, displaying amessagebox natification, or usng anonmoda screen that displays
information while the application continues to execute.

Accessibility Properties of Windows Forms
Controls

In addition to properties that affect the visud interface of acontrol, each Windows Forms control hasfive

access bility-related properties that determine how a control interacts with bility aids. These propertiesare
summarized in Table 8.2.

Table 8.2 Accessibility Properties of Windows Forms Controls

Property Description

AccessibleDescription g,ggta nsthe description that is reported to accessibility

AccessibleName Containsthe name that is reported to accessbility aids.

AccessibleRole Conta.ng, Fhe rpl e of the control that isreported to
bility aids.
Contains an ingtance of AccessibleObject, which
Access bilityObject provides information about the control to usability aids.
This property isread-only and is set by the designer.

Contains adescription of the default action of acontrol.
AccessibleDefaultActionDescription This property cannot be set at design time and must be
st in code.

These properties provide information to bility aids about the role of the contral in the application. Accessibility
alds can then present thisinformation to the user or use thisinformation to make decisions on how to display the
control.

The AccessibilityObject property contains the AccessibleObject classinstance that providesinformation to

bility aids. The AccessibleName, AccessibleDescription, and AccessibleDefaultActionDescription
properties contain information that accessibility aids can use to describe your user interface. The AccessibleRole
property contains an enum value that determines how an accessibility aid treats your control. This property is
normaly set to (Default), which indicates that each control isacting in its usud manner. It isimportant to set this
property, however, when a control is acting in amanner more consstent with another type of control, or for custom
controls. For example, if you have acustom control that displays datain achart form, you would set the
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AccessibleRole property vaueto Chart. The bility aidswould then treat the control as achart.

L esson Summary

*  When desgning for accessihility, keep thefollowing principlesin mind:
Hexibility
Choice of input methods
Choice of output methods
Conggtency
Competibility with accessibility aids
he Certified for Windowslogo program hasthe following bility requirements for applications:
Support standard system settings
Be compatible with High Contrast mode
Provide documented keyboard accessfor al Ul features
Provide natification of the focuslocation
Convey no information by sound aone
indows Forms controls expose the following accessibility-related properties:
AccessibleDescription
AccessibleName
AccessibleRole
AccessibilityObject
AccessibleDefaultActionDescription

— O O O OO
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L esson 4. Implementing Help In
Your Application

Too often, the importance of proper program documentation is overlooked. Providing help in your gpplication alows
usersto learn it more quickly, thereby increasing productivity and saving money. In thislesson, you will learn how to
display help in your applications.

After thislesson, you will be ableto

»  Describe how to usethe Help classto display help
e Explainhow to usethe HelpProvider component

Estimated lesson time: 20 minutes

For complex or difficult applications, you will want to provide built-in help. Y ou can provide hep in the form of

HTML filesthat contain a set of linked help topics or as Compressed HTML (CHM) filesthat you creste with
Microsoft HTML Help Workshop. Both of these approaches allow you to display dynamically linked help topics that
you can show to your users.

TheHep Class

Y our application can display HTM or CHM filesto users by using the Help class. The Help class encapsulates the
HTML Hep 1.0 engine and provides static methods that allow you to display your help files. The two methods
exposed by the Help class are ShowHelp and ShowHel plndex.

The ShowHelp method is used to display ahelp file for a particular control. This method requiresthe control thet is
the parent of the HelpDialog box to be displayed aswell asthe URL of the help file. The URL specified can either
beafile URL (C:\myHep.htm) or an HTTP URL (HTTP://myHe p.htm). Because the ShowHelp method is Shared (
static), you do not need to create an instance of the Help classto useit. In fact, the Help class cannot be
ingtantiated. The following example shows how to display help with the ShowHelp method:

Visual Basic .NET
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L esson 5: Globalization and
L ocalization

The .NET Framework provides unprecedented developer support for globaly accessible applications. Y ou can
create applications that adapt to different languages, currency formats, date/time formats, and other culture-sengitive
information. In thislesson, you will learn how to create globdization and locdization in your gpplication.

After thislesson, you will be ableto

Explain what is meant by globaization and what is meant by localization
Explain how to implement globdization and localization in the user interface
Describe how to prepare culture-specific formatting

Describe how to implement right-to-left formatting

Explain how to convert existing text encoding schemes

Describe how to vaidate non-Latin input

Estimated lesson time: 30 minutes

If your company does businessin the globa marketplace, you must design your applications to accommodate users
from avariety of cultures. Usersin other parts of the world might be unfamiliar with United States formatting
standards for currency or dates, or might be unable to understand English altogether. By designing international
support into your applications, you increase the user base of your application and enableits globa use.

Globalization and L ocalization

Globdization and locdization are two different but related processes. Globalization involves gpplying culture-based
formatting to existing data, and localization involves retrieving the appropriate piece of data based on the culture. The
following examplesilludrate these differences:

» Globalization. Currency isformatted in some countries using aperiod (.) as a thousand separator and a
commaasadecima separator. A globaized application will take the existing datafor currency and format it
appropriately based on location.

* Localization. Thetitle of aform might be displayed in English or French depending on the country inwhich it
Isdeployed. A locaized application will retrieve the gppropriate string, in English or French, and display it
according to the location.

Culture

Inyour gpplication, culture refersto the cultura information about the region in which the application isbeing used. In
the NET Framework, cultures areidentified using a culture code. The culture code is a code that representsto the
framework what the current languageis. A culture code can aso specify information about the region in which an
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gpplication is being used. Generdly, the culture code is either atwo letter code that only specifiesthe language that is
spoken or atwo letter language code followed by adash and another two letter code that specifies the region.
Culture codesthat only specify the language are called neutral cultures, whereas cultures that specify the language
and the region are called specific cultures. Thefollowing list shows some examples of culture codes:

» En. SpecifiesEnglish language, no region.

» en-CA. Specifies English language, Canada.

» af-ZA. Specifies Afrikaanslanguage, South Africa

» eu. Specifies Basgue language, no region.

» kn-IN. Specifies Kannada language, India.

» tr. Specifies Turkish language, no region.

A completelist of culture codes can be found in the Culturelnfo Classreference topic in the NET Framework
reference documentation.

Although most culture codes follow thisformat, it isimportant to note that there are some exceptions. For example:
Cy-uz-UZ. Specifies Uzbek language, Uzbekistan, Cyrillic aphabet.

Lt-uz-UZ. Specifies Uzbek language, Uzbekistan, Latin aphabet.

zh-CHT. Specifiestraditiona Chineselanguage, no region.

Zzh-CHS. Specifiessmplified Chineselanguage, no region.

Getting and Setting the Current Culture

The gpplication automaticaly reads the system culture settings and implements them. Y ou can change the current
culture of your gpplication programmaticaly by setting the current culture to anew instance of the Culturelnfo class.
Thisclassholdsdl of the information about a culture and how it should interact with your gpplication. For example,
the Culturelnfo class contains information on which calendar is used, which type of currency formatting is used,
which type of date formatting is used, and so on. Y ou can set the culture of an application programmaticaly by
setting the CurrentThread.CurrentCulture property to anew instance of the Culturelnfo class. The Culturelnfo
classtakes a string that represents the appropriate culture code as a parameter. The following example demonstrates
how to set the current culture to French-Canadian:

Visual Basic .NET
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Lab 8: Creating a L ocalized
Form with Print Support

Inthislab, you will creste an gpplication for international use. The gpplication will be avery smpleforms-based
gpplication that accepts orders from the user and adds them to alist box. Y ou will implement globalization for your
form and create alocdized verson for usein Italy. Y ou will dso add print support to your form. The solution to this
lab isavailable in the \L albs\Ch08\Sol ution folder on the Supplemental Course Materials CD-ROM.

Before You Begin

There are no prerequisitesto thislab.

Estimated lab time: 60 minutes

-

Exercise 8.1: Creating the Form

Businessisbooming! Inthisexercise, you will create an application to handle orders. The application will allow users
to enter values for quantity and price, and add asummary of the order to alist box.

To createtheform
1. Create anew Windows Forms project. Add the controlslisted in Table 8.4 to the form, and set the

properties asindicated.
Table 8.4 Controls and Properties for the Project

Contral Property Value
Name Ibl Quantity

Labell Text Quantity

Labdl? Name IblPrice

Text Price
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Name IblTotd
Label3 Text Totd
Name .
xtQuantity
TextBox1 Text
(empty)
Name txtPrice
TextBox2 Text (empty)
Name txtTotd
TextBox3 Text (empty)
ReadOnly True
Name btnAdd
Buttonl Text Add Order
Name btnClear
Button2 Text Clear Order
Name btnClearAll
Button3 Text Clear All Orders
Name btnPrint
Button4 Text Prirt
ListBox1 Name |sOrders

After adding controls, your form should look Figure 8.9.

Huantity | &dd Order :
oy | . EEEssEEaae :
e L T S N ]:
Tolal | e T R
L e e 13
IstOrders R T R I TR

Frint ]:
Figure8.9 Lab Forml

2. Implement handlersfor the KeyPress events of txtPrice and txtQuantity. They should verify that the
keystroke represents anumber. The following example demonstrates an appropriate event handler for
txtPrice:

Visual Basic .NET
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Review

These questions are provided as areview for this chapter. If you are unable to answer any of these questions, review
the relevant section and try again. Answersto these questions can be found in Appendix A.

1.

NoOOA~LN

Briefly describe how to use the PrintDocument component to print adocument. Discuss maintaining correct
line spacing and multipage documents.

Explain how to use the Begin and End methods on aWeb Service to make an asynchronous method call.
Briefly describe the five accessibility requirements of the Certified for Windowslogo program.

Explain how to usethe HelpProvider component to provide help for Ul elements.

Describe how to creste localized versions of aform.

Explain how to convert datain legacy code page formats to the Unicode format.

Explain the difference between Globalization and Locdization.
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Chapter 9

Assemblies, Configuration, and
Security

About This Chapter

In this chapter, you will learn about creeating, configuring, and securing assemblies. Y ou will learn how to create
private, shared, and resource-only assemblies. Y ou will learn how to use the .config file to configure your gpplication
and to optimize performance in your code. Findly, you will learn to secure your application againgt unauthorized
users and to protect your code from unauthorized use.

Before You Begin

To complete the lessons in this chapter, you must have completed Chapters 1-8.
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L esson 1: Assemblies and
Resour ces

Assemblies are the primary units of deployment in aMicrosoft NET Framework application. Assembliesare
collections of types and resources that are bound together to create alogical unit of functionality. Assembliesareaso
self-describing and contain dl of the information required by the run timeto interpret their contents and configure
execution. In thislesson, you will learn how to create an assembly, how to create resource files and retrieve
resources dynamically, and how to share your assembly between applications.

After thislesson, you will be ableto

* Describethe parts of an assembly

»  Describe how to set identity information for an assembly

» Explain how to cresteaDLL assembly

»  Describe how to retrieve resources programmeaticaly

»  Describe how to create a resource-only assembly

*  Explain how to gpply a strong name to your assembly

»  Describe how to ingdl your assembly to the Global Assembly Cache

Estimated lesson time: 45 minutes

Assamblies

Assemblies are the fundamentd building blocks of a.NET Framework gpplication. They contain the types and
resources that make up an application and describe those contained types to the common language runtime.
Assemblies enable code reuse, version control, security, and deployment.

Put smply, an assembly isaproject that compilesto an EXE or aDLL file. Although NET EXE and DLL files
resemble their predecessors externdly, the interna structure of an assembly is quite different from that of an EXE or
DLL created with earlier development tools. An assembly consists of four interna parts:

*  Theassembly manifest, or metadata. This contains information about the assembly that the common language

runtime uses to obtain information about the assembly.

* Thetype metadata, which exposes information about the types contained within the assembly.

* Theintermediate language code for your assembly.

» Resourcefiles, which are nonexecutabl e bits of data, such as strings or images for a specific culture.

The assembly manifest contains the metadata that describes the assembly to the common language runtime. The
common language runtime then uses the information in the assembly manifest to make decisons about the assembly's
execution. An assembly manifest contains the following information:
* Identity. It contains the name and version number of the assembly, and can contain optiona information such
aslocde and sgnature information.
* Typesand resources. It containsalist of al thetypesthat will be exposed to the common language runtime
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aswell asinformation about how those types can be accessed.

* Files. It containsalig of dl filesin the assembly aswedll as dependency information for thosefiles.

»  Security permissions. The manifest describes the security permissions required by the assembly. If the
permissions required conflict with theloca security policy, the assembly will fail to execute.

For the most part, the devel oper does not have to be concerned with the contents of the assembly manifest. It is
compiled and presented to the common language runtime automeaticaly. The devel oper does, however, need to
explicitly set the metadata that describes the identity of the assembly.

Theidentity of the assembly is contained in the AssemblyInfo.vb or .csfilefor your project. Y ou can set identity
information for your assembly by right-clicking the Assemblylnfo icon and choosing View Code from the drop-down
menu. The code window will open to the Assemblylnfo code page, which contains default null valuesfor severd
assembly identity attributes. The following code example shows an excerpt from the Assemblylinfo file. Note that
Microsoft Visua Basic .NET and Microsoft Visua C# include dightly different attributes by defaullt.

Visual Basic .NET
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L esson 2: Configuring and
Optimizing Your Application

The .NET Framework providestools that you can use to configure and optimize your application after it has been
deployed. The configuration file alows you to specify location or verson information for dependent assembliesand
alowsyou to configure application properties aswell. Y ou can use the performance monitor utility to identify
bottlenecksin your gpplication and optimize your code for future builds. In this section, you will learn to create and
use aconfiguration file, to configure your application with dynamic properties, and to use the performance monitor to
identify bottlenecksin your code.

After thislesson, you will be ableto

» Explain how to create a.config file

e Describe the basic schemaof a.config file

» Explain how to set dynamic propertiesin your application

»  Describe how to configure dynamic properties for your application

»  Explain how to use the performance monitor to diagnose bottlenecksin your application

Estimated lesson time: 30 minutes

Y ou can provide aconfiguration file for your gpplication. A configuration file alows you to configure gpplication
properties after the application has been deployed without recompiling your code. The configuration fileisan XML
file that containsinformation about how your gpplication should be configured. Y ou learned how to use .config filesto
configure Trace switchesin Chapter 5. Y ou can aso use configuration files to configure other aspects of your

program.

Creating the Configuration File

A configuration fileissmply an XML file with the appropriate tags and an gppropriate name. A configuretion filefor
an application will have the name <name>.<extens on>.config, where <name> is the name of the gpplication, and <
extension> isthe extension of the application (such as.exe). Thus, the .config file for an gpplication named
myApplication.exe would be myA pplication.exe.config. A configuration file must be located in the same folder asthe
application assembly that it configures.

The content of a configuration file must be configured in the .config file schema. The basic Sructure of aconfiguration
fileisasfollows

<?xm version="1.0" encodi ng="utf-8" ?>
<confi guration>
<! configured el ements go here >
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L esson 3. Securing Your
Application

When writing an gpplication, it isimportant to protect your code. Hackers and malicious users cause untold amounts
of damage to businesses every year. Asadeveloper, it isyour responsbility to ensure that your code is secure from
atack. In addition, sengtive information such as company databases and personal information must be kept secure
from unauthorized users. The .NET Framework provides ample tools to secure your applications from unauthorized
use. In thislesson, you will learn how to use imperative and declarative security checksto secure your application.

Y ou will learn how to protect against unauthorized users, unauthorized code groups, and unidentified code. Y ou will
aso learn to implement custom security checks.

After thislesson, you will be ableto

* Explanwhat apermissonisand how itisused

»  Describe the difference between declarative and imperative security
»  Explain how to configure role-based security

»  Explain how to configure code access security

Estimated lesson time: 40 minutes

Security is about protection. Y ou can use the security features provided by the NET Framework to protect your
code from unauthorized users and to protect the system from unauthorized use of your code. Overall system security
policy is set by the system adminigtrator. The administrator decideswhat kind of code the machinewill be allowed to
execute, whether or not aparticular assembly istrusted, and if so, what kind of trust is extended to the assembly. The
security policy set by the system administrator cannot be overridden by your code: it isthe highest leve of security on
agiven machine.

Y ou use security to further protect your application within the bounds set by the system administrator. Y ou can use
role-based security to authorize users and code access security to protect your code from being misused by
unauthorized cdlers. Security authorizations can be either imperative or declarative. In imperative security, permisson
to execute is demanded at run time. Declarative security, on the other hand, specifies permissionsrequired by the
assembly in the assembly manifest. If the required permissons arein conflict with the security policy, the assembly
will not be allowed to execute. Permission objects are the central objectsin code security.

Unless otherwise specified, dl of the code examplesin thislesson use Imports System.Security.Permissions for
Visud Basic .NET and use using System.Security.Permissions for Visua CH#.

Per missions

Permissions are the primary objectsin security. A permission isacode object that represents auser, an identity, or a
code resource. Y ou use Permission objectsfor avariety of security-related functions. Permission objects are used
to represent security clearances aswell asto enforce security policy.
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ThelPermisson I nterface

All permissionsimplement the |Permission interface. Although you will very rardly, if ever, need to implement this
interface, an examination of the methods described by the | Permission interface will give ingght into how the objects
that implement this interface work. The member methods of the IPermission interface are described in Table 9.2,
Table 9.2 Methods of the IPermission Interface

Method Description

Copy Creates and returns an identical copy of the permission.

Walksthe call stack and throws a SecurityException if

Demand al cdlersinthe cal stack have not been granted the
permisson.

| Creates and returns a permission that isthe intersection

nter sect .

of two permissions.

|SSLUbSEOF Deterr_nl_ neswhqhe_r the current permission is a subset of
aspecified permisson.

Uni Creates a permission that isthe union of the current

nion

permission and the specified permission.

All security permissonsin the NET Framework must implement the |Permission interface, which providesa
common level of functiondity for al security objects. Permissions can use the Demand method to enforce security.
The method requires that callers must have been granted the appropriate permission to access the protected code. If
the appropriate permission has not been granted, a SecurityException isthrown. The Copy method crestes an
identical copy of the permission, and the | sSSubsetOf method determines whether the current permission is a subset of
agpecified permission. The Union and Intersect methods are used to creste a new permission from two specified
permissons of the sametype. The permission returned by a Union method represents the sum of the two
permissions specified, and the permission returned by the Intersect method represents only those resources that both
permissions have in common. In the following sections, you will learn how to use these methods asimplemented in
the Permission objects provided by the NET Framework.

Configuring Role-Based Authorization

Role-based security is security that grants or denies access to an application or resource based on the identity and
role of the user. For example, suppose you have an application that is used by both managers and clerks. Y ou might
want to alow everyone to access some parts of the application, but make sensitive parts of the application, such as
payroll or persond information, available to managers only. Y ou would use role-based authorization to implement this
kind of security.

All of the code examplesin the role-based security section use Imports System.Security.Principal for Visud Basc
NET and use using System.Security.Principal for Visud C#.

The Principal
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Inthe .NET Framework, authenticated users are represented by a Principal object. The Principal object contains
information about a user'sidentity and role, and can be used to vaidate identity against a Principal Permission
object, which is used to protect sensitive parts of an application from unauthenticated users.

When writing aWindows gpplication, you can use the built-in security in Windows to verify the identity and role of

the current user. Y ou can associate the WindowsPrincipal object that represents the current user with your
gpplication by setting the principa policy for the current application domain asfollows:

Visual Basic .NET
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Lab 9: Configuring and Securing
an Application

Inthislab, you will modify the internationa application you created in Lab 8. Y ou will add codeto dlow the user to
st the culture by editing the configuration file. Then, you will configure role-based security for your gpplication to
prevent unauthorized usersfrom using it. Findly, you will configure code access security to prevent unauthorized
printing. The solution to thislab isavailable in the \Labs\Ch09\Sol ution folder on the Supplemental Course Materids
CD-ROM.

Before You Begin

Before you begin thislab, you must have either completed the Chapter 8 lab or loaded the Chapter 8 solution from
the CD-ROM. Additiondly, you must be working on a computer where you are amember of the Windows
Adminigtrators group.

Estimated lab time: 45 minutes

-

Exercise 9.1: Adding the Configuration File

Inthisexercise, you will add aconfiguration file to your application, and then add code to your application that reads
aculture vaue from the configuration file and setsthe CurrentCulture and the CurrentUI Culture to that vaue. This
exercise begins with the Chapter 8 solution already |oaded into Visua Studio .NET.

To add the configuration file

1. InSolution Explorer, right-click frmLanguage and choose Delete. Click OK in response to the dia og box.

frmLanguage is deleted from the project.
2. In Solution Explorer, right-click Form1 and choose View Code.

The code window for Form1 opens.
3. Locate the congtructor for Form1. In the constructor, delete the following two lines of code:
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Review

The following questions are intended to reinforce key concepts and information presented in this chapter. If you are
unable to answer aquestion, return to the appropriate lesson to review, and then try the question again. Answersto
the questions can be found in Appendix A.

1.
2.
3.

4,

Describe how to sign your assembly with astrong name. Why would you want to do this?

Describe how to use code to retrieve resources a run time.

Explain how to retrieve information from the configuration file a run time. How would you store information
in the configuraion file a design time?

Y ou are creating a solution that must be accessed by members of agroup called Devel opers and
Adminigtrators on the local machine. Describe a plan to implement this security scheme.

Briefly highlight the differences between imperative and declarative security asthey pertain to code access
Security.
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Chapter 10

Deploying Your Application

About This Chapter

In this chapter, you will learn how to plan and execute the deployment of your project. Y ou will learn how to plan
deployments from the network, from the Internet, and from removable media. In addition, you will learn how to
create a setup project for your application and deploy your application to a host compuiter.

Before You Begin

To complete the lessons in this chapter, you must have completed Chapters 1-9.
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L esson 1: Planning the
Deployment of Your Project

For an application to be successful, it must reach the intended audience. Microsoft Visua Studio .NET provides
many different optionsfor deploying your project, from smple XCOPY deployment to fully configurable Microsoft
Windows Ingtaler options. In thislesson, you will learn how to choose the best deployment option for your project.

After thislesson, you will be ableto

Explain how to use XCOPY to deploy a Microsoft Windows Forms application

Describe how to create and configure a setup project for your application using the Setup Project wizard
Explain how to plan a deployment from removable media

Explain how to plan a deployment from anetwork share

Explain how to plan a deployment from aWeb server

Estimated lesson time: 45 minutes

Once an gpplication has been devel oped, tested, and debugged, it isready for deployment to client machines. The
god of adeployment isthe smple and easy ingalation of application filesand any other required filesto aclient
machine. For smple programs, the Microsoft .NET Framework alows you to deploy your application by copying
the application directory to the target machine. For more complex applications, Visual Studio .NET provides
Windows Ingaller technology, which alows you to make fully configurable setup projectsfor your application.

XCOPY Deployment

XCOPY deployment isasmple and straightforward deployment scenario. The nameis derived from the DOS
XCOPY command, which copies the contents of adirectory (including subdirectories) to atarget directory. In
certain circumstances, you can use this very smple method to deploy your applications.

XCOPY deployment is accomplished from the command prompt. Y ou use the XCOPY command to specify the
source directory and the target directory. The/sflag is used to indicate that subdirectories are to be copied aswell.
For example, to copy the MyA pplication directory (including al subdirectories) from drive D: to drive C:, the
following command-line command is used:
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L esson 2: Configuring Y our
Setup Project

create file associations, check for preexigting conditions, or execute custom actions. In this lesson, you will learn how
to create afully configured Windows Installer setup application.

After thislesson, you will be ableto

» Explain how to use the Setup Project properties to provide information about your application

»  Describe how to configure the directory structure of the deployed application with the File System Editor
» Explain how to cresteregistry keys upon ingtalation with the Registry Editor

» Explain how to createfile associations with the File Types Editor

e Describe how to edit the deployment user interface with the User Interface Editor

» Explain how to create acustom action for your setup project

»  Describe how to specify alaunch condition for your setup project

*  Explain how to use Ngen.exeto create a native image of your application on the client machine

»  Describe how to verify the security policiesfor aninstalled gpplication

Estimated lesson time: 45 minutes

Y ou can create, compile, and distribute a setup project using only what you have learned in Lesson 1. For many
applications, thiswill be adequate. For most applications, however, you will want to provide some degree of
customization for your setup project. Visud Studio .NET providesa series of editorsthat alow you to set ingtalation
properties and actions that can be taken by the setup program. After your application has been ingtalled, you can use
command-line utilities to create a precompiled image of your gpplication in the native image cache and to verify the
security policiesfor an ingtalled gpplication.

Setting the Setup Project Properties

Y ou use the Setup Project properties to provide information about your project and set actionsrelaing to versions of
your project. The Setup Project properties can be set in the Properties window. Note that thisisthe Properties
window in the IDE, not the Properties page that was covered in the last lesson. Many of these properties can provide
descriptive information about your gpplication. These propertiesinclude

* AddRemoveProgramsl con. Allowsyou to specify anicon for the Add/Remove Programs dialog box on

the client computer.

* Author. Containsinformation about the author of the program.

» Description. Contains adescription of the application.

* Keywords. Contains keywords to be associated with the application.

e Localization. Providesthelocaeinformation for the application.

* Manufacturer. Containsinformation about the manufacturer of the application.
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* ManufacturerURL. Containsthe URL of the manufacturer's Web site.

* ProductName. Containsthe name of the product.

*  Subject. Containsinformation about the subject of the application.

e SupportPhone. Provides a phone number for support for the application.
» SupportURL. Containsa URL for support for the application.

» Title Containsthetitle of the gpplication.

Other properties of the setup project are used to determine the behavior of the setup project at ingtal time. These
propertiesinclude
» DetectNewerInstall. When true, the setup project looks for amore recent version of the application on the
target computer and abortsthe ingtdlation if oneisfound.
* RemovePreviousVersion. When true, the setup project looks for earlier versions of the gpplication and
uningalsthem infavor of the new verson if found.
» Verson. Thisproperty holds the information used by the previous two properties to determine versioning.

There are two additional properties: ProductCode and UpgradeCode. These are used by the setup program and
should never be dtered manualy.

These properties are editable in the Propertieswindow at design time. Y ou can aso set propertiesfor the individua
filesin your setup project.

Registering Components at | nstallation

If your setup project includes a Font, COM component, or any other component that requires registration, you can
register it upon ingdlation by setting the Register property of thefilein the Properties window. The possible settings
for this property are

» vsdrpDoNotRegister. Indicatesthat this object requires no registration.

e vsdrpCOM. Indicatesthat this object will be registered asa COM object.

» vsdrpCOMRelativePath. Indicatesthat this object will be registered as an isolated COM object.

* vsdrpCOM SdfReg. Indicatesthat thisitem will be self-registered asa COM object when ingtalled.

» vddrpFont. Indicatesthat thisitem will be registered as a Font upon ingtallation.

For .NET assemblies and components, no registration is required, and this property should be set to
vsdrpDoNotRegister. Fonts should be set to vsdrpFont, and COM fileswith OleSdfRegister in their version
information will default to vsdrpCOM SelfReg.

Toregister a component upon installation

In Solution Explorer, salect your component. In the Propertieswindow, set the Register property to the appropriate
vaue.

Thelnstallation Editors

Visud Studio .NET provides six ingtdlation editors that alow you to impart ahigh degree of configuration to your
setup project. The editorsare
» File System Editor. Allowsyou to configure the ingtdlation of your gpplication to the file system of the
target computer.
* Registry Editor. Allowsyou to write entriesto the registry upon installation.
* FileTypesEditor. Allowsyou to set associations between applications and file types.
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» User Interface Editor. Allowsyou to edit the user interface seen during ingtdlation for both regular

ingdlation and adminigrativeingdlation.

» Custom Actions Editor. Allowsyou to define custom actions to be performed during installation.
e Launch Conditions Editor. Allowsyou to set conditionsfor launching the instalation of your setup project.

Each of these editorsis discussed in further detail in the following sections.

File System Editor

The File System Editor is used to manipulate the file system on the target computer. Y ou can add outpuit filesto
various directories, create new directories on the target machine, or create and add shortcuts to the target machine.
Y ou can access the File System Editor by selecting your project in Solution Explorer and choosing View, Editor, File

System Editor.

The File System Editor window is split into two panes, as shown in Figure 10.8.

g; File System an Target Machine
%] Application Falder
[5] User's Desktop
!;?L'] Uset's Prograrns Menu

Marme | Tvpe

llFL.g%L::u:e:lizeu:l resources from The Best App Ever! ... Cukput
F'rimar';.-' output From The Best App Ever! {Acti... Cukput

Figure 10.8 The File System Editor

The right pane of the File System Editor listsdl of the output filesin your setup project. Theleft pane representsthe
directory structure of the target computer. Initidly, the File System Editor conssts of three folders: the Application
Folder, the User's Desktop, and the User's Program Menu. By default, the output files areinitialy stored in the
Application Folder. Y ou can change the folder for aparticular file by selecting thefile in the right pane and dragging it

to the appropriate folder.

Y ou can add additiond foldersto the File System Editor by right-clicking the |eft pane and choosing Add Specid
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Folder. The shortcut menu pictured in Figure 10.9 appears. -
Figure 10.9 The Special Folders shortcut menu

Using this menu, you can add a specid folder to the File System Editor or create your own custom folder. If you
choose acustom folder, thisfolder will be created in the target computer's File System upon ingtalation.

Adding a Loose Fileto Your Setup Application Using the File System Editor

Y ou can use the File System Editor to add loose files and assemblies to your setup project. Thesefileswill be
incorporated into the setup project and installed upon execution of the setup project, but will not be compressed and
packaged with the rest of the project outpuit.

To add aloose file or assembly to your setup project

1. If thefolder you want your file to be added to is not present in the left pane of the File System Editor,
right-click the left pane and choose the gppropriate folder from the shortcut menu. Y ou can aso create
subfolders under existing folders by right-clicking on an existing folder and choosingAdd, then Folder.

2. Inthel€ft pane of the File System Editor, right-click the folder you want thefile to be added to upon
ingtalation and choose File. If you are adding an assembly, choose Assembly.

3. Browseto the item you want to add and select it. Click OK (for assemblies) or Open (for files).

Thefile or assembly is added to your setup project and will be installed to the specified folder at installation.

Installing an Assembly to the Global Assembly Cache upon Installation

Y ou can use the File System Editor to ingtal an assembly to the Globa Assembly Cache upon ingtdlation. To do so,
the assembly must be incorporated in the setup project as aloose file and not compressed with the other project
output. To ingal the assembly to the Globa Assembly Cache, you must first sign your assembly with a strong name.
See Chapter 9 for more information on strongly naming your assembly. Once your assembly has been strongly
named, al you need to do isadd aGloba Assembly Cachefolder to the File System Editor and add your assembly
to that folder. Upon ingtdlation, your assembly will be added to the Globa Assembly Cache.

Toinstall an assembly to the Global Assembly Cache on installation
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Sign your assembly with a strong name. For more information, see Chapter 9.

After creating your setup project, open the File System Editor.

Right-click the left pane and choose Add Specia Folder. In the shortcut menu, choose the Globa Assembly
Cache Folder.

In theleft pane, right-click the Globa Assembly Cache Folder. Choose Add, and then choose Assembly
from the shortcut menu. Choose the appropriate assembly or browse to itslocation and click OK to add the
assembly.

The assembly will be added to the Globa Assembly Cache upon ingtalation. If the assembly was not already
apart of your setup project, itisadded to it.

Adding a Shortcut Using the File System Editor

Y ou might want to configure your setup application to add a shortcut to the installed application on the target
machine's desktop or another location. Y ou can use the File System Editor to create shortcuts to files and add them
to folders on the client machine.

To create a shortcut and add it to the target computer

1.

3.

In Solution Explorer, right-click the file you want to create ashortcut to. Choose Find In Editor.

Theright pane of the File System Editor switchesto thefolder that containsthat file.
In theright pane of the File System Editor, right-click the file you want to create a shortcut to and choose
Create Shortcut.

A shortcut to thefileis created and added to the pane.
Drag the shortcut from the right pane to the appropriate folder in the left pane.

Registry Editor

Y ou can use the Registry Editor to write registry entries upon ingallation. Y ou can either create new registry key
entries or write new vauesto existing registry key entries. The Registry Editor is shown in Figure 10.10.
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Figure 10.10 The Registry Editor

Likethe File System Editor, the Registry Editor window is divided into two panes. The left pane representsthe
registry on the target computer, and the right pane represents registry key values.

Toadd anew registry key

Right-click the key that you want to contain the new registry key and choose New Key. A new subkey isadded to
that registry key. Name the key appropriately.

Toadd anew registry key value

1. Inthel€ft pane, right-click the registry key you want to add a va ue to, choose New, and then choose String
Vaue, Environment String Vaue, Binary Vaue, or DWORD Va ue, depending on the type of key vaue you
want to add.

A new key vaue entry is added to the right pane of the Registry Editor.
2. Inthe Properties window, set the Value property of the new key value to an appropriate va ue.

File Types Editor

The File Types Editor alows you to create associations between files with a particular extension and your
application. An example of afile association might be the association between files with the .txt extension and the
Notepad application. When a..txt fileis double-clicked, it is automatically opened with Notepad. The File Types
Editor (shown in Figure 10.11) alows you to create these associations.
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Figure 10.11 The File Types Editor

Y ou can creste anew file association by right-clicking the File Types Editor and choosing Add File Type. This
causes anew blank file type to be added to the window. Beneath the new file type, & Open is added as an action.
Y ou can add additiond actions by right-clicking the file type and choosing Add Action.

Y ou can configure the file association in the Propertieswindow for the file type and the action. The Name property
of thefile association isthe name of thefile typesthat it represents. Y ou can add file typesto thisfile association by
setting the Extensions property to the extension of the file type you want to add. If you want to associate more than
onefiletype with your application, you can add multiple file types separated by semicolonsto this property. It isnot
necessary to prefix file extensgonswith aperiod.

The Command property for the association represents the gpplication to launch when an action is taken. For
example, if you are creating an association between your gpplication and afile with the extension .tew, set the
Command property to your application. Whenever an action isinvoked on a.tew file, your application launches and
performs the appropriate action.

Actions associated with afile type have three properties. The Name property isthe text that appearsin the context
menu when afilewith thisextenson isright-clicked. The Verb property specifiesthe verb that is used to invoke an
action for thefiletype. The Arguments property alowsyou to supply any required command-line argumentsto the
goplication.

When adocument that has a file association with your application is right-clicked, a context menu appears presenting
the Name property of any defined actions. When one of the actionsis chosen, the executable represented by the
action islaunched. The executable receives the path of the chosen document and any other parameters specified in
the Arguments property as command-line parameters. The path of the document is awaysthe first member of the
argument array. These arguments are passed to the Main method of the application. Y ou must add any appropriate
program logic to cause the application to perform the desired task. The following example demonstrates how you
would use the command-line argument to open afile with an gpplication's Open command:

Visual Basic .NET
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Lab 10: Creating an I nstaller
Application

Inthislab, you will create a setup project for the application you created in Chapters 8 and 9. Y ou will use the Setup
Project wizard to create a setup project and configure the project with the Property Pages. Y ou will add a shortcut
to the desktop of the target computer and add alaunch condition to verify that Windows 2000 or alater versionis
the operating system. In addition, you will build your setup project and instal your gpplication to your compuiter.
Onceingalled, you will verify the security permissionsfor your gpplication. The solution to thislab isavailablein the
\Labs\Ch10\Solution folder on the Supplementa Course Materids CD-ROM.

Before You Begin

Before you begin thislab, you must have either completed the Chapter 8 and Chapter 9 |abs, or loaded the Chapter
10 partia solution from the \Labs\Ch10\Partia folder on the CD-ROM.

Estimated lab time: 30 minutes

-

Exercise 10.1: Creating the Setup Project

Inthisexercise, you will use the Setup Project wizard to create a setup project for your application.
To create the setup proj ect

1. Fromthe File menu, choose Add Project, and then choose New Project.

The Add New Project dialog box opens.
2. Intheleft pane of the Add New Project didog box, choose Setup And Deployment Projects. In the right
pane, choose Setup Wizard. Name your project | nter national Sales, and click OK to continue.
In the Setup wizard, click Next to go to the Choose A Project Type page.
Choose Create A Setup For A Windows Application. Click Next to go to the Choose Project Outputs To
Include page.
5. Choose Primary Output, Locdlized Output, and Content Filesfor inclusion in the setup project. Click Next to

~w
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IS

0.

10.

continue.
Click Next in the fourth step, and click Finish to create your setup project.
In Solution Explorer, right-click Internationa Sales and choose Properties.

The International Sales Property Page opens.

In the Bootstrapper drop-down menu, choose None to skip creating a bootstrapper application.

If you are usng a Windows 2000 machine, you should choose a Windows bootstrapper application instead
of None.

Click OK to close the Property page.

From the File menu, choose Save All to save your work.

T

Ok

r

-

Exercise 10.2: Configuring Your Application

In thisexercise, you will create a shortcut for your gpplication and add alaunch condition to verify that the target
machineis running Windows 2000 or alater verson.

To add a shortcut to your application

1.
2.

o oA

8.
9

From the View menu, choose Editors, File System to open the File System Editor.

In the left pane of the File System Editor, click Application Folder to open the Application Folder. The
output from your setup project should appear in thisfolder, in the right pane of the File System Editor.

In the right pane, right-click Primary Output and choose Creste Shortcut. A new shortcut is creasted. Name
the shortcut I nter national Sales.

Drag the shortcut to the User's Desktop Folder.

From the View menu, choose Editors, Launch Conditions Editor to open the Launch Conditions Editor.
Right-click Launch Conditions, and choose Add Launch Condition to add a new launch condition. Name the
Launch Condition Windows2000.

In the Properties window, set the Condition property to VersionNT>=500 to specify Windows 2000 or
later. Set the Message property to Y ou must berunning Windows 2000 or later to ingtall this
application.

From the Build menu, choose Build Solution to build your solution.

From the File menu, choose Savedll.

10.

Close Visud Studio .NET

o

F

TR

.

Exercise 10.3: Installing Your Application

Inthisexercise, you will ingtal your application to your computer. Y ou will test the shortcut added by your setup
application, and you will verify the security policy for your assembly.

Toinstall your application
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In Windows, browse to the folder containing your setup project. It should be in the Debug folder of your
Setup Project folder.

Double-click the Internationa Salesicon, and follow the directions provided by the Ingaler.

After the Ingtdler hasfinished, locate the shortcut named Internationa Sales on your desktop. Double-click
the shortcut to open your application.

Close your application.

Open the Visud Studio .NET Command Prompt. Use the DOS cd command to change the current directory
to thedirectory your gpplicationisingaledin.

Usethe Permview.exe utility to view the security policy for your assembly. Usethe/DECL flag to view dl
security declarationsin the assembly. An examplefollows:
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The following questions are intended to reinforce key concepts and information presented in this chapter. If you are
unable to answer aquestion, return to the appropriate lesson to review, and then try the question again. Answersto
the questions can be found in Appendix A.

1. Describe XCOPY deployment. Under what conditionsisit useful? When can it not be used?

2. 'You have created an application for aclient who wantsto distribute your application to hisworkforceviaa
network share. He wants to ensure that everyone who downloads the application will download it to the
same folder. Describe aplan that would accomplish thisgod.

3. You havewritten documentation for your gpplication and have provided it in the form of severd HTML files.

Describe two ways you could include this content in your setup project.
What is ahative image? How do you create one?
What is the purpose of a bootstrapper application? When do you not need to create one?

o s
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Appendix A

Questions and Answers

Chapter 1 Introduction to the
NET Framework

Review Questions

1. Briefly describe the magor components of the .NET Framework and describe what each component does.

The .NET Framework consists of two primary parts: the common language runtime, which
manages application execution, enfor cestype safety, and manages memory reclamation, and the
NET base classlibrary, which consists of thousands of predeveloped classesthat can be used to
build applications.

2. Briefly explain what is meant by areference type and avauetype.

A valuetypeholds all of the data represented by the variable within the variableitself. A reference
type contains areference to amemory addressthat holdsthe data instead of the actual data itself.

3. How do you enable your gpplication to use .NET base classlibrary members without referencing their fully
quaified names?

Usethe Imports keyword (Visual Basic .NET) or the using keyword (Visual C#) to makea .NET
Framewor k namespace visibleto your application.
4. Briefly describe how garbage collection works.

The garbage collector isathread that runsin the background of managed .NET applications. It
constantly tracesthereference tree and attemptsto find objectsthat areno longer referenced.
When a nonreferenced object isfound, itsmemory isreclaimed for later use.

5. Briefly describe what members are, and list the four types of members.

Membersarethe partsof aclassor a structurethat hold data or implement functionality. The
primary member typesarefields, properties, methods, and events.
6. Explain what constructors and destructors are and describe what they are used for.

The constructor isthe method that initializesa classor structureand isrun when atypeisfirst
instantiated. It isused to set default values and perform other tasksrequired by theclass. A
destructor isthe method that isrun asthe object isbeing reclaimed by garbage collection. It
containsany codethat isrequired for cleanup of the object.

7. Briefly explain the difference between Public (public), Friend (internal), and Private (private) access
levels asthey gpply to user-defined types and members.
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In user-defined types, Public (public) classes can be instantiated by any element of the application.
Friend (internal) classes can be instantiated only by member s of the same assembly, and Private (
private) classes can beinstantiated only by themselves or typesthey arenested in. Likewise, a
Public (public) member can be accessed by any client in the applica-tion, a Friend (internal)
member can be accessed only from members of the same assembly, and Private (private) members
can be accessed only from within thetype.

8. Do you need to instantiate a class before accessng a Shared (static) member? Why or why not?

Because a Shared (static) member belongsto thetyperather than to any instance of the type, you
can access the member without first creating an instance of the type.
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Appendix A

Questions and Answers

Chapter 1 Introduction to the
NET Framework

Review Questions

1. Briefly describe the magor components of the .NET Framework and describe what each component does.

The .NET Framework consists of two primary parts: the common language runtime, which
manages application execution, enfor cestype safety, and manages memory reclamation, and the
NET base classlibrary, which consists of thousands of predeveloped classesthat can be used to
build applications.

2. Briefly explain what is meant by areference type and avauetype.

A valuetypeholds all of the data represented by the variable within the variableitself. A reference
type contains areference to amemory addressthat holdsthe data instead of the actual data itself.

3. How do you enable your gpplication to use .NET base classlibrary members without referencing their fully
quaified names?

Usethe Imports keyword (Visual Basic .NET) or the using keyword (Visual C#) to makea .NET
Framewor k namespace visibleto your application.
4. Briefly describe how garbage collection works.

The garbage collector isathread that runsin the background of managed .NET applications. It
constantly tracesthereference tree and attemptsto find objectsthat areno longer referenced.
When a nonreferenced object isfound, itsmemory isreclaimed for later use.

5. Briefly describe what members are, and list the four types of members.

Membersarethe partsof aclassor a structurethat hold data or implement functionality. The
primary member typesarefields, properties, methods, and events.
6. Explain what constructors and destructors are and describe what they are used for.

The constructor isthe method that initializesa classor structureand isrun when atypeisfirst
instantiated. It isused to set default values and perform other tasksrequired by theclass. A
destructor isthe method that isrun asthe object isbeing reclaimed by garbage collection. It
containsany codethat isrequired for cleanup of the object.

7. Briefly explain the difference between Public (public), Friend (internal), and Private (private) access
levels asthey gpply to user-defined types and members.
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In user-defined types, Public (public) classes can be instantiated by any element of the application.
Friend (internal) classes can be instantiated only by member s of the same assembly, and Private (
private) classes can beinstantiated only by themselves or typesthey arenested in. Likewise, a
Public (public) member can be accessed by any client in the applica-tion, a Friend (internal)
member can be accessed only from members of the same assembly, and Private (private) members
can be accessed only from within thetype.

8. Do you need to instantiate a class before accessng a Shared (static) member? Why or why not?

Because a Shared (static) member belongsto thetyperather than to any instance of the type, you
can access the member without first creating an instance of the type.
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Chapter 2 Creating the User
|nterface

Review Questions

1. Youarecreating an gpplication for amajor bank. The application should integrate seamlesdy with Microsoft
Office XP, be easy to learn, and ingtill a sense of corporate pride in the users. Name two ways you might
approach these goalsin the user interface.

Design the user interface to mimic thelook and feel of Microsoft Office XP, which will allow users
of Office XP toimmediately fedd comfortable with the new application. I ntegration of the corporate
logo and other visual elements associated with the company will aid in identification of the program
with the company.

2. You arewriting an gpplication that needsto display acommon set of controls on severa different forms.
What isthe fastest way to gpproach this problem?

Createasingleform that incor porates the common controls, and usevisual inheritanceto create
derived forms.

3. If youwanted to prompt auser for input every time aform received the focus, what would be the best
drategy for implementing thisfunctiondity?

Writean event handler for the Activated event that implementsthereevant functionality.
4. Describe two waysto set the tab order of controls on your form.

You can set thetab order in Visual Studio by choosing Tab Index from the View menu and clicking
each control in theorder you desire. Alternatively, you can set the Tablndex property either in
codeor in the Propertieswindow.

5. What isan extender provider, and what does one do?

Extender providersare componentsthat provide additional propertiesto controlson aform.
Examplesincludethe ErrorProvider, HelpProvider, and Tool Tip components. They can be used to
provide additional information about particular controlsto theuser in theuser interface.

6. Explanwhen you might implement ashortcut menu instead of amain menu.

If every possible option isexposed on a main menu, the menu can become busy and hard to use.
Shortcut menusallow less frequently used optionsto be exposed only in Stuationswherethey are
likely to be used.

7. Describewhat ismeant by field-level vaidation and form-leve validation.

Field-level validation isthe process of validating each individual field asit isentered into a form.
Form-level validation describesthe process of validating all of the data on a form before
submitting the form.
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Chapter 3 Typesand Members

Review Questions

1. Explain when atype converson will undergo animplicit cast and when you must perform an explicit cast.
Wheat are the dangers associated with explicit casts?

Types can beimplicitly converted when the conver sion can always take place without any potential
loss of data. When a potential loss of datais possible, an explicit cast isrequired. If an explicit cast
isimproperly performed, a loss of data precision can result, or an exception can be thrown.

2. Explain why you might use enums and constants instead of their associated literal values.

Enums and constants make code easier toread and maintain by substituting human-legible tokens
for frequently used constant values.
3. Briefly summarizethe amilarities and differences between arrays and collections.

Arraysand collections allow you to manage groups of objects. You can access a particular object
by index in both arraysand collections, and you can use For Each...Next (foreach) syntax to
iterate through the member s of arraysand most collections. Arraysarefixed in length, and
members must beinitialized before use. Member s of collections must be declared and initialized
outside of the collection, and then added to the collection. Collections provided in the System.
Collections namespace can grow or shrink dynamically, and items can be added or removed at run
time.

4. Explain how properties differ from fields. Why would you expose public datathrough propertiesinstead of
fidds?

Propertiesallow validation code to execute when values ar e accessed or changed. Thisallowsyou
to impose some measur e of control over when and how valuesareread or changed. Fields cannot
perform validation when being read or set.

5. Explain what adelegateisand how oneworks.

A delegate actslike a strongly typed function pointer. Delegates can invoke the methods that they
reference without making explicit callsto those methods.
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Chapter 4 Object-Oriented
Programming and Polymor phism

Review Questions

1. Briefly explain encapsulation and why it isimportant in object-oriented programming.

Encapsulation isthe principlethat all of the data and functionality required by an object be
contained by that object. Thisallows objectsto exist asindependent, inter changeable units of
functionality without maintaining dependencies on other unitsof code.

2. What ismethod overloading, and whenisit useful ?

Method overloading allows you to create several methodswith the same name but different
signatures. Overloading is useful when you want to providethe same or similar functionality to
different setsof parameters.

3. You needto create severa unrelated classes that each exposes a common set of methods. Briefly outlinea
drategy that will allow these classes to polymorphicaly expose that functiondity to other classes.

Factor the common set of methodsinto an interface, and then implement that interfacein each
class. Each class can then beimplicitly cast to that interface and can polymor phically interact with
other classes.

4. You needto create severd classes that provide a core set of functiondity but each must be able to interact
with adifferent set of objects. Outline a strategy for devel oping these classes with the least devel opment time.

Createa single classthat implements all of the common functionality required by these classes.
Then, useinheritanceto create derived classesthat are specific for each individual case.
5. Describe an abdtract class and explain when one might be useful.

An abstract classisa classthat cannot beinstantiated but must beinherited. It can contain both
implemented methods and abstract methods, which must beimplemented in an inheriting class.
Thus, it can define common functionality for some methods, a common interface for other methods,
and leave mor e detailed implementation up to theinheriting class.
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Chapter 5 Testing and Debugging
Your Application

Review Questions

1. Describe Break mode and some of the available methods for navigating in Break mode.

Break mode allows you to observe program execution on a line-by-line basis. You can navigate
program execution in Break mode by using Step Into, Step Over, Step Out, Run To Cursor, and
Set Next Statement.

2. When would you use the Watch window?

Y ou would use the Watch window to observe the values of application variableswhilein Break
mode.

3. You are deploying abetaverson of alarge application and want to collect performance dataiin text files
whilethe gpplicationisin use. Briefly describe a strategy for enabling this scenario.

Place Trace statementsthat report the data of interest throughout the application. Createa
TextWriterTraceListener and add it to the Listenerscollection. Create Trace switchesthat control
when Trace statements ar e executed. Configurethe TextWriter TraceListener to write output to a
text file. Then, compile and deploy the application with Trace defined, and enablethe Trace
switchesin the application .config file.

4. When testing amethod, should you test data that is known to be outside of the bounds of normal operation?
Why or why not?

Yes. In addition to testing normal data operation, you must test known bad input to ensurethat
your application can recover from input errorswithout a catastr ophic application failure.
5. Briefly explain what each ssgment of a Try...Catch...Finally (try...catch...finally) block does.

The Try (try) block encloses codethat isto be executed. If an exception isthrown, it can be caught
in an appropriate Catch (catch) block where code that will allow the application to handlethe
execution will be executed. The Finally (finally) block containsany code that must be executed
whether or not the exception is handled.
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Chapter 6 Data Accesswith
ADO.NET

Review Questions

1. What are the mgjor components of a Data Provider, and what function does each fulfill?

An ADO.NET Data Provider isa suite of components designed to facilitate data access. Every
Data Provider minimally includesa Connection object that providesthe actual connection tothe
data sour ce, a Command object that representsa direct command to the data sour ce, a DataReader
object that provides connected, forwar d-only, read-only accessto a database, and a DataAdapter
that facilitates disconnected data access.

2. Briefly contrast connected and disconnected data accessin ADO.NET.

In ADO.NET, connected data accessis available through the DataReader, which isa lightweight
classdesigned to provide very fast and efficient data access. It is severely limited, however, in that
it can only provide forward-only data access, it does not allow editing, and it requiresthe exclusive
use of a Connection object. In contrast, disconnected data accessisfacilitated by a DataAdapter,
which manages the commandsrequired for selecting and updating data. The DataAdapter executes
a SELECT command against a database, opening a data connection just long enough to retrieve
the data, and loadsthe data into a DataSet, which isan in-memory copy of the data. When the data
isready to be updated, the Data Provider managesthe updatesin the same way, generating the
appropriate commandsto update the database and keeping the connection open just long enough
to execute those commands.

3. What arethethree possible settings for the CommandType property of a SglCommand object or an
OleDbCommand object, and what does each mean?

A Command object can have a CommandType property setting of Text, StoredProcedure, or
TableDirect. When set to Text, the command executesthe SQL string that isstored in the
Command object's CommandText property. When set to StoredProcedur e, the command accesses
a procedur e stored on the database and returnstheresults. A CommandText setting of
TableDirect indicates that the command should return the entire contents of thetable indicated by
the CommandText property.

4. How could you execute DDL commands, such asALTER or CREATE TABLE, against adatabase with
ADO.NET?

You must usea Command object to execute DDL commands. You can set the CommandType
property to Text and enter the appropriate DDL command in the CommandText property. Then
call Command.ExecuteNonQuery to execute the command.

5. Briefly discussthe advantages and disadvantages of using typed DataSet objects.

Typed DataSet objectsallow you towork with data that isrepresented asmembersof the NET
common type system. Thisallows your applicationsto be awar e of the types of datareturned in a
DataSet and servesto eliminate errorsresulting from invalid casts, as any type mismatchesare
caught at compiletime. Untyped DataSet objects, however, are useful if you do not know the
sructureof your data, and can be used with any data sour ce.
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6. How can you manage data currency on aform with severa bound controls?

Every data source on aform hasan associated CurrencyManager object that keepsthat of the
"current” record with respect to bound controls. For convenience, all of the CurrencyManager
objectsrepresented on aform are exposed through theform's BindingContext property. The
Position of the CurrencyManager can be changed, allowing navigation through therecords.

7. Describe how to use a DataView to filter or sort data.

You can apply sort criteriato a DataView by setting the Sort property to the name of a column or
columnsto be sorted by. The data represented in a DataView object can befiltered by setting the
RowFilter property to avalid filter expression.

8. Briefly describe an XmiDataDocument and how it relatesto a DataSet.

An XmIDataDocument isan in-memory representation of datain a hierarchical Xml format. Each
XmlDataDocument is synchronized with a DataSet. Whenever changes are made to one object,
the other isinstantly updated. Thus, you can use the XmlDataDocument to perform XML
manipulationson a DataSet.
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Chapter 7 Creating Controls
Using the .NET Framework

Review Questions

1. Briefly describe the three types of user-devel oped controls and how they differ.

Thethreetypes of user-developed controlsareinherited controls, user controls, and custom
controls. An inherited control derivesfrom a standard Windows Forms control and inheritsthe
look, fedl, and functionality of that control. User controlsallow you to combine standard Windows
Forms controlsand bind them together with common functionality. Custom controlsinherit from
Control and arethe most development-intensive kind of control. Custom controls must implement
all their own codefor painting and inherit only generic control functionality. All specific
functionality must be implemented by the developer.

2. Describetherolesof Graphics, Brush, Pen, and GraphicsPath objectsin graphics rendering.

The Graphics object represents a drawing surface and encapsulates methodsthat allow graphicsto
berendered to that surface. A Brush isan object that isused tofill solid shapes, and a Pen isused
torender lines. A GraphicsPath object representsa complex shapethat can berendered by a
Graphics object.

3. Describethe generd procedure for rendering text to adrawing surface.

You mugt first obtain areferenceto a Graphics object. Next, create an instance of a GraphicsPath
object. Usethe GraphicsPath.AddString method to add text to the GraphicsPath. Then, call the
Graphics.DrawPath or Graphics.FillPath to render thetext.

4. Describetheroleof the LicenseProvider in control licensng.

The LicenseProvider controlslicense validation and grantsrun-time licensesto validly licensed
components. The LicenseManager.Validate method checksfor an available licensefile and checks
againg thevalidation logic provided by the specificimplementation of LicenseProvider. You
specify which LicenseProvider to use by applying the LicenseProviderAttribute.

5. Describe how to create aform or control with anonrectangular shape.

Set the Region property of theform or control to a Region object that containstheirregular shape.
You can create a Region object from a GraphicsPath object.
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Chapter 8 Advanced .NET
Framework Topics

Review Questions

1. Briefly describe how to use the PrintDocument component to print adocument. Discuss maintaining correct
line gpacing and multipage documents.

The PrintDocument class exposes the Print method, which raisesthe PrintPage event. Codeto
render printed itemsto the printer should be placed in the PrintPage event handler. The PrintPage
event handler providesthe objectsrequired to render tothe printer in an instance of the
PagePrintEventArgs class. Content isrendered to the printer using the Graphics object provided
by PagePrintEventArgs. You can calculate correct line spacing by dividing the height of the
MarginBounds property by the height of the font you arerendering. If your document has multiple
pages, you must set the PagePrintEventArgs.HasMorePages property to true, which causesthe
PrintPage event to fire again. Because the PrintPage event handler retainsno inherent memory of
how many pages have been printed, you must incorporate all logic for printing multiple pagesinto
your event handler.

2. Explain how to usethe Begin and End methods on aWeb Service to make an asynchronous method call.

Every public Web method on a Web Service can be called either synchronoudy or asynchronously.
To make an asynchronous call to a Web method, you call the method named Begin<webmethod>,
wher e <webmethod> isthe name of the method. Thismethod requiresa delegate to an appropriate
callback method and returnsa value of | AsyncResult. Thisvalueisreturned asa parameter in the
callback method. Toretrievethe datareturned by the Web method, call End<webmethod>,
supplying areferenceto the | AsyncResult returned by Begin<webmethod>. Thiswill allow you to
retrievethe actual data returned by the Web method.

3. Briefly describethe five accessibility requirements of the Certified for Windowslogo program.

Thefiverequirementsare

o Support standard system settings. Thisrequiresyour application to be ableto conform to
system settingsfor colors, fonts, and other Ul elements.

o Becompatiblewith High Contrast mode. Thisrequirement can be met by using only the System
palettefor Ul colors.

o Providedocumented keyboard accessfor all Ul features. Key pointsin thisrequirement are
shortcut keys and accessible documentation.

o Providenatification of the focuslocation. Thisrequirement ishandled primarily by the NET
Framework.

o Convey noinformation by sound alone. Thisrequirement can be met by providing redundant
means of conveying information.

4. Explanhow to usethe HelpProvider component to provide help for Ul elements.

You can provideeither a HelpString or a help topic for Ul elementswith the HelpProvider. The
HelpProvider provides HelpString, HelpKeyWord, and HelpNavigator propertiesfor each control
on theform. If no valuefor the HelpProvider HelpNameSpace is set, the HelpString will be
provided ashelp. If the HelpNameSpace is set, the HelpProvider will display the appropriate help
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topic as configured by the HelpKeyWord and HelpNavigator properties. Help for a particular
element isdisplayed when the element hasthe focusand the F1 key is pressed.
5. Describe how to cregte localized versions of aform.

Tocreatealocalized version of aform, set the Localizable property to true. Then set the Language
property to the language/r egion for which you want to create the localized form. M ake any
localization-related changesin the Ul. The changed property valueswill automatically be stored in
resour cefilesand loaded when the CurrentUl Culture is set to the appropriate Culturel nfo.

6. Explain how to convert datain legacy code page formats to the Unicode format.

You can usethe Encoding.Convert method to convert data between encoding types. Thismethod
requiresinstances of both encoding typesand an array of bytesthat representsthe data to be
converted. It returnsan array of bytesin thetarget format. You can convert astring or array of
charsto an array of byteswith the Encoding.GetBytes method and can convert an array of bytes
back to charswith the Encoding.GetChars method.

7. Explainthe difference between Globdization and Locdization.

Globalization refersto the application of culture-specific format to existing data. L ocalization
refersto providing new culture-specific resour cesand retrieving the appropriate resour ces based
on the cultur e setting.
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Chapter 9 Assemblies,
Configuration, and Security

Review Questions

1. Describe how to sign your assembly with a strong name. Why would you want to do this?

Tosign your assembly with a strong name, you must have accessto a key file or create one with
the strong name utility (sn.exe). Y ou then specify the key filein the Assemblyl nfo file and verify
that the verson number iscorrect. The assembly will be signed with a strong name when built. In
addition to identifying your assembly and ensuring version identity, a strong nameisrequired if
you want to install your assembly to the Global Assembly Cache.

2. Describe how to use codeto retrieve resources at run time.

You mugt first create an instance of the ResourceManager classthat isassociated with the
assembly that containsthe desired resource. You can then usethe GetString method toretrieve
string resour ces or the GetObject method to retrieve object resour ces.

3. Explain how to retrieve information from the configuration file at run time. How would you store information
in the configuration file & design time?

You mugt first create an instance of AppSettingsReader to read the configuration file. You can then
call the GetValue method to read valuesrepresented in the configuration file. To add configuration
file entries, you should create <add> elementsin the <appSettings> node of the configuration file.
In the <add> element, you should specify avaluefor theentry and a key that can be used to
retrievethe entry. Thevalue can be changed between executions of the application.

4. You are creating asolution that must be accessed by members of agroup called Developers and
Adminigtrators on the local machine. Describe a plan to implement this security scheme.

Create one PrincipalPermission that representsthe Developer s group and another
Principal Permission that representsthe BUIL TIN\Administratorsgroup. Then, createathird
permission that representsthe union of thetwo by calling the Union method and demand that
permission.

5. Briefly highlight the differences between imperative and declarative security asthey pertain to code access
Security.

I mperative security isimplemented by calling methods of Permission objectsin code at run time.
Declarative security isconfigured by attaching attributesrepresenting per missionsto classes and
methods. | mperative security allowsafiner control over the point in execution where per missions
are demanded, but declarative security isemitted into metadata, and required per missions can be
discovered through the classesin the System.Reflection namespace. Additionally, you can request
assembly-wide per missions using the Assembly (assembly) dir ective with declar ative security.
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Chapter 10 Deploying Your
Application

Review Questions

1. Describe XCOPY deployment. Under what conditionsisit useful? When can it not be used?

XCOPY deployment isa smple method of deployment wherethe DOS command XCOPY isused
to copy the application directory and any subdirectoriesto thetarget machine. You can use
XCOPY deployment if your application has no dependency on shared filesand requires no special
actionsto betaken upon deployment. If an application requiresa more complex deployment or
refer ences shared assemblies, you cannot use XCOPY.

2. You have created an application for a client who wants to distribute your application to hisworkforceviaa
network share. He wants to ensure that everyone who downloads the application will download it to the
samefolder. Describe aplan that would accomplish thisgod.

Createa setup project for the application. Using the User Interface Editor, provide a dialog box
that allowsthefiledirectory to be set during administrative installation, but removesthisbox from
regular ingtallation. Use administrative installation to install the application to the network share.

3. You havewritten documentation for your gpplication and have provided it in the form of severd HTML files.
Describe two ways you could include this content in your setup project.

You can includeloose HTML filesalong with your application by either including them when you
createthe setup project with the Setup wizard or by adding them to the project after creation with
the File System Editor.

4. What isanative image? How do you create one?

A nativeimageisa precompiled version of a.NET assembly. You can create a native image of
your application by using the Ngen.exe utility.
5. What isthe purpose of abootstrapper application? When do you not need to create one?

A bootstrapper application automatically detectsif Windows I nstaller isinstalled on the tar get
machine. If Windows Installer isnot present, it installsWindows Installer befor e proceeding with
therest of theingtallation. You should create a bootstrapper application unlessall of your target
machines ar e running Windows XP (which has Microsoft Windows Installer 1.5 already installed)
or have had Microsoft Installer 1.5 installed previoudly.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly



This document is created with the unregistered version of CHM2PDF Pilot

An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer



This document is created with the unregistered version of CHM2PDF Pilot

A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer



This document is created with the unregistered version of CHM2PDF Pilot

A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.



This document is created with the unregistered version of CHM2PDF Pilot

docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.



This document is created with the unregistered version of CHM2PDF Pilot

bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant



This document is created with the unregistered version of CHM2PDF Pilot

A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.



This document is created with the unregistered version of CHM2PDF Pilot

implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information



This document is created with the unregistered version of CHM2PDF Pilot

about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.



This document is created with the unregistered version of CHM2PDF Pilot

CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.



This document is created with the unregistered version of CHM2PDF Pilot

Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.



This document is created with the unregistered version of CHM2PDF Pilot

assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.



This document is created with the unregistered version of CHM2PDF Pilot

implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and
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must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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Glossary

A

abstract class

A classthat cannot be ingtantiated but is used as a base from which other classes can be derived. In Microsoft Visual
Basic .NET, abstract classes are declared using the Mustinherit keyword. In Microsoft Visua C#, abstract classes
are declared using the abstract keyword.

abstraction

Representing real-world objects as programmatic constructs.

abstract members

A member of abase classthat cannot be invoked, but instead provides atemplate for members of aderived class. In
Visua Basic .NET, abstract members are declared using the MustOverride keyword. In Visua C#, abstract
members are declared using the abstract keyword.

ADO.NET

The data access architecture for the Microsoft .NET Framework. ADO.NET is built around a disconnected data
access modd that uses aset of classes called a Data Provider to retrieve data from a data source.

alias

The name you use to identify resources on the Web. Aliases represent physical resources on the Web server, such as
aWeb form, an HTML page, or agraphic.

anchoring

In Windows Forms controls, the resizing and repositioning of a control when its parent form isresized. Y ou can
anchor acontrol by setting the Anchor property.
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assembly

The primary unit of deployment for a.NET application. An assembly is either an executable gpplication (EXE) or a
classlibrary (DLL).

assembly manifest

The metadata for the assembly. It containsall of the information needed to describe the assembly to the common
language runtime.

authentication

The process of determining the identity of auser. In effect, authentication validates that the users are who they say
they are. See also authorization.

authorization

The process of alowing accessto an application or resource based on credentias supplied by the user. See also
authentication.

B

base class

A classthat provides properties and methods as a foundation for aderived class. In objected-oriented programming,
one class can be based on another through inheritance. Using this technique, the base class provides characteristics
(such as properties and methods) to aderived class. The derived class can reuse, modify, or add to the members of
the base class.

Bezier

A curve specified by four points. Two points specify the ends of the curve, and the other two pointsinfluence the
shape of the curve between the end points.

Boolean

A datatype that can represent avalue of either true or false.
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bootstrapper
In deployment, an application that ingalls Micrasoft Windows Ingtadler on machinesthat do not currently have it
ingdled.

boundary condition

In testing, test conditions at the limit of normal operation and just over or under those limits.

boxing

The act of wrapping aVaue type, such as an Integer, inside an object so that it can be treated like a Reference type.

Break mode

In debugging, astate of suspended execution wherein the application can be executed in aline-by-line manner, and
individua program variables can be examined.

breakpoint

In debugging, a predetermined point where execution of an gpplication will hat and enter Break mode.

C

cast

An explicit conversion from one type to another.

circular reference
A condition that occurs when two objects refer to each other but do not have an externd reference. Circular
references are automatically detected and disposed of by the garbage collector.

class

A user-defined Reference type that serves as atemplate for an object of that type.
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CLR

See common language runtime (CLR).

code access security

Verification that al callersto code have appropriate permission to accessit.

code tuning

The act of examining application code and optimizing for faster execution. Code tuning is usudly an iterative process
that involves savera successive rounds of planning, improvement, and assessment of the results.

common language runtime (CLR)

The environment in which managed code executes. The common language runtime provides just-in-time compilation,
enforces type safety, and manages memory through garbage collection.

Common Type System

A st of typesthat are used by dl .NET languages, thus ensuring .NET language type compdtibility.

complex binding

In data binding, binding more than one column to asingle control. The DataGrid isan example of acontrol that can
be complexly bound.

component

Strictly speaking, aclassthat implements |Component or inherits System.Component. More generdly, any class
that provides areusable set of functiondity.

connected data access

Data access that requires a data connection that is always open.

Congtant
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A typethat represents avalue that does not change in the course of an application's execution and cannot be
changed.

constraint

In ADO.NET, an object that represents arule that enforces referentia integrity, such asacondraint that specifiesa
primary key.

constructor
The method that executes when aclassisingantiated. The congtructor usualy containsinitiaization code to set
member variablesto initia vaues.

container controls

Controlsthat can host other controls. Examplesinclude Forms, Panels, and TabPages.

control
A classthat inherits System.Control . Controls usudly have avisua representation, interact with the user as apart of
the user interface, and are hosted in acontainer control.

controls collection

The collection of acontainer control that manages the controlsit hosts.

custom control

A user-designed control that directly inherits System.Control .

D

data binding

A way to link data (such as adata set) in your application to the properties of a control.

data consumer
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A control that is bound to a data source.

Data Provider

A st of classes that work together to provide managed data access.

DataSet

A classthat contains an application copy of datathat has been retrieved from a data source.

delegate

An object that acts as atype-safe function pointer. Delegates can be used to invoke the method they point to.

deploying

Ingtaling an gpplication on the computer whereit will run.

derived class

A classthat isbased on another class (called abase class) through inheritance. A derived class inherits the members
of its base class and can override or shadow those members.

design time

Represents the state of the application while being designed. Applications at design time consist of noncompiled code
that can be manipulated in the code editor or designer window.

destructor

The method that isrun just before aclassis removed from memory. Generaly, adestructor contains any code
required to "clean up" after the class. See also findizer.

disconnected data access

Data access that uses a data connection only when executing database operations. Thisisthe default kind of data
accessimplemented by ADO.NET.
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docking

In Windows Forms, attaching a control to the edge of the form. Y ou can dock a control by setting the Dock
property.

E

encapsulation

In component programming, separating the implementation of acomponent from the interface. Only the public
interface of acomponent is made ble to the rest of the gpplication. Component data should never be
accessibleto outside clers.

event

A notification raised by a control or component that a specified condition has occurred.

event handler

A method that is executed when a particular event israised.
exception

Any classthat derivesfrom System.Exception. Exceptions are thrown in response to run-time errors. See also
throwing.

exception handling

The process of deding with unusual occurrences within code so that it does not cause the program to crash or lose
data

explicit conversion

A conversion of onetype to another that cannot be performed automatically. An explicit conversion usualy presents
some danger of afailed conversion or aloss of data.

extender provider
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A specidized type of control that provides design time properties to other controls. ErrorProvider and
HelpProvider are examples of extender providers.

-

field

A member variable of aclass or structure.

finalizer

InVisua Basic .NET, the method that is called just before an instance of aclassis destroyed. See also destructor.

floating-point numbers

A number that has adecima component. See also floating-point types.

floating-point types

Types capable of representing floating-point numbers. FHoating-point types include Single (float) and Double
(double). See also floating-point numbers.

focus

When referring to acontrol, the condition of being able to receive user input through the keyboard or other input
devices. A control that is capable of receiving input is said to have the focus.

foreign key

In adatatable, acolumn that contains akey value that uniquely identifiesarecord in arelated table.

form

The primary unit of the user interface in aWindows Forms application. A form serves as anexusfor data display and
user input, and can host controls.
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G

GAC

See Globd Assembly Cache (GACQ).

gar bage collection

Automatic memory management provided by the common language runtime. Unused memory isautometicaly
reclaimed by garbage collection without interaction with the gpplication.

GDI+

See Graphic Device Interface (GDI).

getter

The code segment of a property that returns the value the property contains.

Global Assembly Cache (GAC)

A machine-wide cache that stores assemblies that have been specifically designated to be shared between severd
goplications.

globalization

Applying culture-based formatting to existing data, for example, using culture-specific currency symbolsand
formatting.

Graphic Device Interface (GDI)

In Windows, agraphicsdisplay system used by applicationsto display or print bitmapped text (TrueType fonts),
images, and other graphical eements. GDI+ isthe name given to the NET Framework's managed implementation of
the GDI.
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implicit conversion

A conversion between typesthat can be performed automatically by the common language runtime. An implicit
conversion will always succeed and never pose adanger of dataloss.

inheritance

In object-oriented programming, creating anew class that incorporates and extends all of the characteristics and
functiondlity of abaseclass.

inherited control

A user-created control that inherits an existing control. An inherited control inheritsal of the functionaity of the base
control and can incorporate custom functionaity aswell.

interface

A contract for behavior that can be implemented by a class. Classes that implement the same interface can be
expected to provide the members defined by the interface.

L

localization

Providing multiple sets of data specific to different cultures and retrieving the data appropriate to the current culture
SHting.

logical error

An error that compiles and executes correctly but produces unexpected results. These can be the most difficult errors
to detect in gpplication testing.

M
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managed code

Code that runs under the common language runtime. The common language runtime handles many tasks that would
formerly have been handled in the application's executable. Managed code solves the Windows programming
problems of component registration and versioning (sometimes called DLL Hell) because managed code contains all
the verdgoning and type information that the common language runtime needs to run the application. The common
language runtime handles registration dynamically & run time rather than Saticaly through the syssem regidry, asis
done with applications based on the Component Object Model (COM).

metadata

Data about data. For example, the name, version, security information, and size of afile congtitute metadata about the
file

Microsoft | ntermediate Language (MSIL)

A low-levd language that is just-in-time compiled to native code at run time. All .NET assemblies are represented in
theMSIL.

MSIL

See Microsoft Intermediate Language (MSIL).

multidimensional array

An array that contains more than one dimension.

N

namespace

A logicd organization of typesthat perform related functions.

NET Framework
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A managed environment for the development and execution of code. It conssts of the common language runtime and
NET Framework base classlibrary.

NET Framework baseclasslibrary

A collection of object-oriented types and interfaces that provides object modelsto assst in the development of your
gpplications.

O

obj ect

The base classfor dl typesinthe NET Framework. More genericaly, any instance of a classor structure.

object-oriented programming

The process of creating applications by using programmatic constructs to represent real-world objects.

oper ator overloading

InVisud C#, defining custom behavior for an operator when interacting with custom types.

optimization

The process of examining your gpplication and modifying it to be more efficient in terms of either speed or Sze of the
deployed gpplication.

overloading

Creating multiple methods with the same name but different Sgnatures.

overriding

When inheriting from a base class, providing a new method for one of the base class methods.

P
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parent-child relationship

In data access, ardationship between two tables wherein arecord from the parent table can be used to retrieve one
or more related records from achild table. A parent-child relationship can be defined by using a DataRelation
object.

polymor phism

The ability of classesto provide different implementations of the same public interface. Thus, two classesthat exhibit
polymorphism might contain different implementations, but because the interfaces are identical,, they can be treated
the samein code.

primary key

In adatatable, the column that uniquely identifiesarecordin thetable.

private assembly
An assembly that is used by only one gpplication. In .NET Framework programming, most assemblies are private
assemblies.

proj ect

The collection of Visua Studio .NET source files that make up an gpplication.

R

Reference type

A type, such asaclass, whose instance data is all ocated on the heap. Variables that represent Reference types
contain areference to the object on the heap as opposed to the object's dataitself. See also Vauetype.

registry

The system repository for informeation about a computer's settings. The registry can contain configuration information
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about programs and system components.

I esour ce

Nonexecutable data, such as a string or image, that is deployed in an gpplication.

role-based security
Codethat ensuresthat users of your application have appropriate permission to access your application based on the
identity of the user.

run time

Represents the gtate of the application while executing. At run time, the gpplication consists of executing code.

run-timeerror

An error that causes an invalid result or attempts an invalid operation a run time.

S

satellite assembly

When localizing an gpplication, assembliesthat contain alternate sets of resources to be used in the application for
different cultures.

setter

The code segment of a property that sets the property'svalue.

shadowing

Hiding amember in abase classwith amember in an inherited classthat has adifferent sgnature.

shared assembly
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An assembly that isreferenced by severa gpplications on asingle machine. A shared assembly must beingtaled to
the Global Assembly Cache (GAC).

shared members

InVisua Basic .NET, membersthat belong to the classinstead of any one instance of the class. Shared members can
be accessed before an instance of aclassis created. Shared members are caled static membersin Visual CH.

simple binding
In data binding, binding acontrol to asingle datacolumn. A TextBox isan example of acontrol that can be smply

bound.

solution

A group of Visud Studio .NET projects that make up asingle functiona unit.

SQL

See Structured Query Language (SQL).

static members

InVisua C#, membersthat belong to the classinstead of any oneinstance of the class. Shared members can be
accessed before an instance of aclassis created. Static members are called shared membersin Visud Basic .NET.

Step Into
Moving from acaling procedure to a called procedure during debugging. Also used in reference to setting
breakpoints to stop execution in a specific procedure during debugging.

Step Out

In Break mode, resuming execution of afunction cal until the cal returns.

Step Over

In Break mode, executing a procedure cal as a single satement during debugging.
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strong name

A namethat uniquely identifies an assembly. It consgts of the assembly's name, version, and culture information as
well asapublic key encrypted by a private key. An assembly must have astrong nameto be installed to the Global
Assembly Cache (GAC).

strongly typed

Refersto typesfor dl variables being explicitly declared. Strong typing eiminates the possibility of type mismatch
errors, which are discovered at compiletime. Visua C#isinherently strongly typed, and Visual Basc .NET is
strongly typed when Option Strict is set to On.

Struct

InVisua C#, auser-defined Vaue type that serves as atemplate for an instance of that type. See also Structure.

Structure
InVisud Basic .NET, auser-defined Vdue type that serves as atemplate for an instance of that type. See also Struct
structured exception handling

Usng Try...Catch...Finally blocksto handle errorsthat might occur during code execution. When exceptions are
thrown, they are handled in the Catch block before code in the Finally block is executed.

Structured Query Language (SQL)

The standard language used for issuing commands to databases.

syntax error

An error that occurs because of typographical errors or nonsensical code. Inthe .NET Framework, syntax errors
prevent compilation and are thus discovered at compiletime.

T

target audience
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The group of end users for whom an gpplication is designed.

threads

The basic unit to which the server dlocates processor time. A single process can have multiple threads.

throwing

The act of passing an exception to the next caler in the call stack. See also exception.

tracing

A programming technique for recording events, such as exceptions, in an gpplication. Tracing is used during
debugging and in the testing phase of application deployment.

transaction

A group of commands (treated as asingle unit) that change the data stored in a database. The transaction ensures
that the commands are handled in an dl-or-nothing fashion if one of the commandsfails, dl of the commandsfail, and
any data that was written to the database by the commandsis backed out. In thisway, transactions maintain the
integrity of datain a database.

tuning

The process of making adjustments to a deployed application that do not affect code.

U

Unicode

The universal character encoding scheme for characters and text. Each character is represented by a unique numeric
vaue

unmanaged code

Code that is not managed by the common language runtime. Unmanaged code is not checked for type-safety and



This document is created with the unregistered version of CHM2PDF Pilot

must be used with extreme care.

user control

A user-defined control that encapsulates other Windows Forms controls with custom functionaity in acommon
container.

V

Valuetype

A type, such asan Integer, Decimal, or Structure, whose instance data is allocated on the stack. Variables that
represent Va ue types contain the object's instance data itself as opposed to areference to that data. See also

Reference type.

W

Watch window

When debugging, the window that allows you to examine the values of predetermined watch variables.

Webh Service

A service or component that isimplemented by aWeb server and can be instantiated and accessed programmaticaly
as acomponent over the World Wide Web.

X

XML Schema

A description of the data elements contained in an XML file. The XML Schema provides the names of the lements,
their types, whether or not they are key fields, and other information.
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