
1

.NET Overview.NET Overview
David SmithDavid Smith

Microsoft Student AmbassadorMicrosoft Student Ambassador
CS Major CS Major 
Michigan State UniversityMichigan State University

TodayToday’’s Topicss Topics
Why IWhy I’’m here.m here.
Exciting Demo Exciting Demo –– IssueVisionIssueVision
What is .NET?What is .NET?
Why learn .NET?Why learn .NET?
Look into the DemoLook into the Demo
Old vs. New Old vs. New 
.NET Base Class Libraries.NET Base Class Libraries
ASP.NET vs. C#.NETASP.NET vs. C#.NET
Garbage CollectionGarbage Collection
Visual StudioVisual Studio
.NET User Group.NET User Group

Why am I here?Why am I here?
For youFor you

ItIt’’s a very exciting time to be a s a very exciting time to be a 
developerdeveloper

Very smart people here at MSUVery smart people here at MSU

What is .NET?What is .NET?

A toolA tool

MicrosoftMicrosoft®® .NET is a set of software .NET is a set of software 
technologies for connecting technologies for connecting 
information, people, systems, and information, people, systems, and 
devices devices 

Based on the Based on the ““.NET Framework.NET Framework””

MicrosoftMicrosoft’’s Vision for .NETs Vision for .NET

OO ClassOO Class--based Multibased Multi--language language 
Programming PlatformProgramming Platform

Targeting:Targeting:
MultiMulti--processor Servers to processor Servers to PDAsPDAs
WebWeb--based Computing (XML)based Computing (XML)
Virtualization of Servers/TSVirtualization of Servers/TS

MicrosoftMicrosoft’’s Vision for .NETs Vision for .NET

Rapid Application DevelopmentRapid Application Development
(RAD)(RAD)

Common Platform for C#, VB, ASP, Common Platform for C#, VB, ASP, 
CE, XML, Visual C++, J#, CE, XML, Visual C++, J#, 
Cobol/PascalCobol/Pascal…… from 1 Interface!from 1 Interface!
( Visual Studio .NET )( Visual Studio .NET )
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Why learn .NET?Why learn .NET?
It makes your life easierIt makes your life easier
Reduces development timeReduces development time
More powerful applicationsMore powerful applications
The future of software evolutionThe future of software evolution
Service Oriented ArchitectureService Oriented Architecture
Valuable skillValuable skill
Huge base class framework to build Huge base class framework to build 
off ofoff of

Demo Focus Demo Focus –– A Look into A Look into IssueVisionIssueVision

Smart ClientsSmart Clients
VersioningVersioning
User InterfacesUser Interfaces
Web ServicesWeb Services
AuthenticationAuthentication

.NET Framework.NET Framework

Operating SystemOperating System

Common Language RuntimeCommon Language Runtime

.NET Framework (Base Class Library).NET Framework (Base Class Library)

ADO .NET and XMLADO .NET and XML

ASP .NETASP .NET
Web Forms   Web ServicesWeb Forms   Web Services

Mobile Internet ToolkitMobile Internet Toolkit

WindowsWindows
FormsForms

Common Language SpecificationCommon Language Specification

VBVB C++C++ C#C# PerlPerl PythonPython

Visual Studio .N
ET

Visual Studio .N
ET

Current List of Language  CompilersCurrent List of Language  Compilers
ADAADA
APLAPL
Basic (Visual Basic)Basic (Visual Basic)
C#C#
CC
C++C++
Java LanguageJava Language
COBOLCOBOL
Component PascalComponent Pascal
(Queensland (Queensland UnivUniv of Tech)of Tech)
ECMAScriptECMAScript ((JScriptJScript))
Eiffel (Eiffel (MonashMonash
University)University)
Haskell Haskell 
(Utrecht University)(Utrecht University)

lCClCC (MS Research, (MS Research, 
Redmond)Redmond)
MondrianMondrian (Utrecht)(Utrecht)

ML ML (MS Research (MS Research 
Cambridge)Cambridge)
Mercury Mercury 
(Melbourne U.) (Melbourne U.) 
Oberon Oberon 
(Zurich University)(Zurich University)
Oz (Oz (UnivUniv of of SaarlandesSaarlandes))

PerlPerl
PythonPython
Scheme (NW Univ.)Scheme (NW Univ.)
SmallTalkSmallTalk

How is this possible?How is this possible?
.NET has 2 main components.NET has 2 main components

1.1. Common Language Runtime ( CLR )Common Language Runtime ( CLR )
Microsoft Intermediate LanguageMicrosoft Intermediate Language

2.2. .NET Framework class library.NET Framework class library

CLRCLR-- The Heart of .NET!The Heart of .NET!

Common Language Runtime (CLR)Common Language Runtime (CLR)
Execution Engine for .NET FrameworkExecution Engine for .NET Framework
Between the Binary .exe and the OSBetween the Binary .exe and the OS
Manages System ResourcesManages System Resources

ThreadsThreads
MemoryMemory
SecuritySecurity
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.NET Framework.NET Framework

Operating SystemOperating System

Common Language RuntimeCommon Language Runtime

.NET Framework (Base Class Library).NET Framework (Base Class Library)

ADO .NET and XMLADO .NET and XML

ASP .NETASP .NET
Web Forms   Web ServicesWeb Forms   Web Services

Mobile Internet ToolkitMobile Internet Toolkit

WindowsWindows
FormsForms

Common Language SpecificationCommon Language Specification

VBVB C++C++ C#C# PerlPerl PythonPython

Visual Studio .N
ET

Visual Studio .N
ET

Base classes and librariesBase classes and libraries
Very large base class frameworkVery large base class framework

System System -- Int32, String, Conversions, Basic Value TypesInt32, String, Conversions, Basic Value Types

System.IOSystem.IO -- Files, StreamsFiles, Streams

System.CollectionsSystem.Collections -- Arrays, Bit Arrays Stacks, Queues,Arrays, Bit Arrays Stacks, Queues,

System.DataSystem.Data -- ADO.NET, SQL, XML, OLEDBADO.NET, SQL, XML, OLEDB

System.EnterpriseServicesSystem.EnterpriseServices -- MSMQMSMQ

System.DrawingSystem.Drawing -- GDI+ (Graphic Device Interface )GDI+ (Graphic Device Interface )

System.ReflectionSystem.Reflection -- Read object information at runtimeRead object information at runtime

System.RuntimeSystem.Runtime -- RemotingRemoting, Reflection, Reflection

C#.NET C#.NET vsvs ASP.NET DemoASP.NET Demo C#.NET C#.NET vsvs ASP.NET DemoASP.NET Demo
Watch the similarities in codeWatch the similarities in code

What makes this possible?What makes this possible?
The .NET base classesThe .NET base classes

Web Services with XMLWeb Services with XML
Web Services allow extensible and Web Services allow extensible and 
flexible communication between flexible communication between 
servicesservices

Promotes Service Oriented Promotes Service Oriented 
Architecture (SOA)Architecture (SOA)

The next evolution of OOAThe next evolution of OOA

Old vs. New DemoOld vs. New Demo
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Old vs. New DemoOld vs. New Demo
Applying more power tools to class work and Applying more power tools to class work and 
learning exercises.learning exercises.

Teach students skills that will apply to real Teach students skills that will apply to real 
world disciplinesworld disciplines

More powerful tools allow developers to More powerful tools allow developers to 
architect more realistic projects and librariesarchitect more realistic projects and libraries

Analysis of large software design projects, less Analysis of large software design projects, less 
semantics of languagesemantics of language

Garbage CollectionGarbage Collection

No more pointers!No more pointers!

Less semantics, more architectingLess semantics, more architecting

Do what you love Do what you love -- buildbuild

.Visual Studio.Visual Studio

Most powerful IDE to enable developer Most powerful IDE to enable developer 
productivityproductivity

IntelliSenseIntelliSense

Made for developers Made for developers 
Word vs. NotepadWord vs. Notepad

Visual Studio 2005Visual Studio 2005

Conclusions and ResourcesConclusions and Resources

MSDN Academic Alliance MSDN Academic Alliance 
http://http://msdn.cse.msu.edumsdn.cse.msu.edu

Microsoft Developers Network AAMicrosoft Developers Network AA
Visual Studio .NET, XP, Server 2003, Visio, Visual Studio .NET, XP, Server 2003, Visio, 
Project, SQL Server, MELL, ExchangeProject, SQL Server, MELL, Exchange……

INETA INETA –– International .NET AssociationInternational .NET Association
http://http://www.ineta.orgwww.ineta.org//

Programming CompetitionsProgramming Competitions

The Imagine CupThe Imagine Cup
http://http://www.imaginecup.comwww.imaginecup.com
$25,000 in prizes$25,000 in prizes

http://cplan.cse.msu.edu/weblogs/http://cplan.cse.msu.edu/weblogs/
Full descriptions and documentations Full descriptions and documentations 
will be publishedwill be published

.NET User Group.NET User Group
Goals:Goals:

1.1. Provide learning tools and resources for students interested in Provide learning tools and resources for students interested in 
any MS software/technologiesany MS software/technologies. (. ( Not a class )Not a class )

2.2. Compile a resource library of books on latest .NET Compile a resource library of books on latest .NET 
technologies.technologies.

3.3. Get Guest speakers from Microsoft and INETAGet Guest speakers from Microsoft and INETA
4.4. Hold tech talks about latest software Hold tech talks about latest software –– a groupa group

learning environment.learning environment.
5.5. Access to MicrosoftAccess to Microsoft’’s exclusive live web cast tutorial sessions s exclusive live web cast tutorial sessions 

on latest deployed technology.on latest deployed technology.
6.6. Get an opportunity to interact with other groups and experts Get an opportunity to interact with other groups and experts 

across the nation across the nation –– People Networking.People Networking.
7.7. Create, and apply the skills weCreate, and apply the skills we’’ve learned to new projectsve learned to new projects
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Questions for me?Questions for me?
Ask now!Ask now!

Email: smith458@msu.eduEmail: smith458@msu.edu

If youIf you’’re interested in the .NET User re interested in the .NET User 
Group, or learning more about .NETGroup, or learning more about .NET

Stay after, and join the conversationStay after, and join the conversation

Change the world.Change the world.
Change the way people think.Change the way people think.

ALP Session #2ALP Session #2
David SmithDavid Smith

Microsoft Student AmbassadorMicrosoft Student Ambassador
Computer Science Major Computer Science Major 
Michigan State UniversityMichigan State University

TodayToday’’s Topicss Topics
ClassesClasses
DeclarationsDeclarations
ConstructorsConstructors
Destructors and DisposalDestructors and Disposal
MethodsMethods
PropertiesProperties
PolymorphismPolymorphism
InheritanceInheritance
InterfacesInterfaces
Abstract ClassesAbstract Classes

Classes: Why?Classes: Why?
EncapsulationEncapsulation
ConsolidationConsolidation
Reuse codeReuse code
Make changes onceMake changes once

We should only have to solve a We should only have to solve a 
problem onceproblem once
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Classes: How?Classes: How?
Keywords:Keywords:

PublicPublic
Accessible to everyoneAccessible to everyone

PrivatePrivate
Only accessible to the host objectOnly accessible to the host object

InternalInternal
Accessible to anyone in the assemblyAccessible to anyone in the assembly

ProtectedProtected
Accessible to the host class and classes Accessible to the host class and classes 
that inherit from the classthat inherit from the class

ConstructorsConstructors
Demo CodeDemo Code

DestructorsDestructors
Demo CodeDemo Code

Performs applicationPerforms application--defined tasks defined tasks 
associated with freeing, releasing, associated with freeing, releasing, 
or resetting unmanaged resources. or resetting unmanaged resources. 

IDisposableIDisposable
IDisposable.DisposeIDisposable.Dispose()()

Performs applicationPerforms application--defined tasks defined tasks 
associated with freeing, releasing, or associated with freeing, releasing, or 
resetting unmanaged resources.resetting unmanaged resources.

The GC is NOT predictable!!The GC is NOT predictable!!
FinalizerFinalizer: called by the Garbage Collector: called by the Garbage Collector
~Class1() {~Class1() {

// user code to handle destruction// user code to handle destruction
Dispose(falseDispose(false););

}}

Keep in mind:Keep in mind:
When When Dispose(falseDispose(false) is called on an ) is called on an 
object, explicitly by the programmer, object, explicitly by the programmer, 
triggered by the Finalize()/~Destructor in triggered by the Finalize()/~Destructor in 
a nona non--deterministic manner, the deterministic manner, the 
managed objects inside of class may managed objects inside of class may 
have been destructed already, so we can have been destructed already, so we can 
not reference themnot reference them

The GC is NOT predictable!!The GC is NOT predictable!!
Dispose ( Dispose ( boolbool disposing ) {disposing ) {

if (!disposed) {if (!disposed) {

// this is being called by the user// this is being called by the user
// handle managed and unmanaged resources// handle managed and unmanaged resources

if ( disposing == true) {if ( disposing == true) {
foreachforeach ( ( IDisposableIDisposable objobj in in this.collthis.coll) ) 

obj.Disposeobj.Dispose();();
}}

// Dispose was never called on this explicitly, only now by the// Dispose was never called on this explicitly, only now by the GCGC
// disposing == false; this is being called by the GC// disposing == false; this is being called by the GC
// We don// We don’’t know if objects can be referenced anymore!t know if objects can be referenced anymore!
// dispose of unmanaged objects ONLY// dispose of unmanaged objects ONLY

else {else {
this.unmanagedObject.Closethis.unmanagedObject.Close();();

}}
disposed = true; // only enter this code loop once disposed = true; // only enter this code loop once –– ever.ever.
}}

}}
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Classes: Adding FunctionalityClasses: Adding Functionality

MembersMembers
Public, private, protected, internal Public, private, protected, internal 
variables contained within a classvariables contained within a class

MethodsMethods
Functions, actionsFunctions, actions

PropertiesProperties
Useful for containing controlled, and Useful for containing controlled, and 
often more robust, explicit access to often more robust, explicit access to 
membersmembers

MembersMembers
Demo codeDemo code

MethodsMethods
Console.WriteLineConsole.WriteLine()   ()   
““WriteLineWriteLine”” is the methodis the method

Methods are verbsMethods are verbs

An action that a class can takeAn action that a class can take

A function that a programmer can invoke A function that a programmer can invoke 
to process somethingto process something

MethodsMethods
Demo codeDemo code

PropertiesProperties
Properties allow dynamic control Properties allow dynamic control 
over data access within a classover data access within a class

PropertiesProperties
Demo CodeDemo Code
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InheritanceInheritance
Code reuseCode reuse

Demo CodeDemo Code

PolymorphismPolymorphism
Demo CodeDemo Code

InterfacesInterfaces
Public, published contractPublic, published contract

Often associated with policyOften associated with policy

No implementation codeNo implementation code

InterfacesInterfaces
Demo CodeDemo Code

Abstract ClassesAbstract Classes
Implementation + InheritanceImplementation + Inheritance

Demo CodeDemo Code

Conclusions and ResourcesConclusions and Resources

Students and faculty: MSDN Academic Alliance Students and faculty: MSDN Academic Alliance 
http://msdn.cse.msu.eduhttp://msdn.cse.msu.edu

http://google.com http://google.com -- Your best resourceYour best resource

http://cplan.cse.msu.edu http://cplan.cse.msu.edu 
The MSU Assoc. of Computing and The MSU Assoc. of Computing and 
Machinery BlogMachinery Blog
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Questions for me?Questions for me?
Ask now!Ask now!

Email: smith458@msu.eduEmail: smith458@msu.edu

If youIf you’’re interested in the .NET User re interested in the .NET User 
Group, or learning more about .NETGroup, or learning more about .NET

Stay after, and join the conversationStay after, and join the conversation

Change the world.Change the world.
Change the way people think.Change the way people think.

ALP Session #3ALP Session #3
David SmithDavid Smith

Microsoft Student AmbassadorMicrosoft Student Ambassador
Computer Science Major Computer Science Major 
Michigan State UniversityMichigan State University

TodayToday’’s Topicss Topics
Networking / Remoting / Events DemoNetworking / Remoting / Events Demo

Delegates Delegates 
EventsEvents
Asynchronous CallbacksAsynchronous Callbacks
MultithreadingMultithreading

Networking/Remoting/EventsNetworking/Remoting/Events

MusiciscrazyMusiciscrazy
Uses events to handle Uses events to handle 
synchronization between clients: synchronization between clients: 
Publisher Subscriber modelPublisher Subscriber model

Uses ASP.NETUses ASP.NET

Uses Remoting to communicate Uses Remoting to communicate 
between clients and serverbetween clients and server
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Networking/Remoting/EventsNetworking/Remoting/Events

DemoDemo

DelegatesDelegates
A delegate is a managed pointer to a A delegate is a managed pointer to a 
functionfunction

A delegate matches a function signatureA delegate matches a function signature

// Declare delegate name and signature// Declare delegate name and signature
public delegate void StringLogging(string msg);public delegate void StringLogging(string msg);

// Declare a pointer to a function// Declare a pointer to a function
StringLoggingStringLogging stringHandlerstringHandler;;

DelegatesDelegates
Demo 0Demo 0

Problem solving with EventsProblem solving with Events

Scenario: Several objects would like Scenario: Several objects would like 
to use some sort of notification to to use some sort of notification to 
coordinate their actions.coordinate their actions.

Problem: How can messaging be Problem: How can messaging be 
used to transmit events from one used to transmit events from one 
application to another? application to another? 

EventsEvents
Events are typically the defining concept Events are typically the defining concept 
of object oriented designof object oriented design

The ObjectThe Object--Oriented Programming model Oriented Programming model 
both supports and relies upon eventsboth supports and relies upon events

Events generally follow the publisherEvents generally follow the publisher--
subscriber patternsubscriber pattern

A publisher defines an event, and A publisher defines an event, and 
anybody that wants to know about that anybody that wants to know about that 
event can subscribeevent can subscribe

EventsEvents
Patterns that use EventsPatterns that use Events

Event driven consumerEvent driven consumer
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EventsEvents
Patterns that use EventsPatterns that use Events

PublisherPublisher--SubscriberSubscriber

EventsEvents
FakeEventsFakeEvents DemoDemo

This is how it used to beThis is how it used to be

EventsEvents
RealEventsRealEvents DemoDemo

This is how it is nowThis is how it is now

EventsEvents
Demo of events with InterfacesDemo of events with Interfaces

Establish public contracts that Establish public contracts that 
classes / classes / webserviceswebservices / programs use / programs use 
as a communication policyas a communication policy

MultithreadingMultithreading
Run multiple threads at once to Run multiple threads at once to 
allow concurrent execution of codeallow concurrent execution of code

e.g. Run a GUI in the foreground e.g. Run a GUI in the foreground 
and an indexing thread in the and an indexing thread in the 
backgroundbackground

MultithreadingMultithreading
System.Threading.ThreadSystem.Threading.Thread
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MultithreadingMultithreading
SimpleThreadingSimpleThreading DemoDemo

Asynchronous CallbacksAsynchronous Callbacks
BeginInvokeBeginInvoke()()

EndInvokeEndInvoke()()

Conclusions and ResourcesConclusions and Resources

Students and faculty: MSDN Academic Alliance Students and faculty: MSDN Academic Alliance 
http://msdn.cse.msu.eduhttp://msdn.cse.msu.edu

http://google.com http://google.com -- Your best resourceYour best resource

http://cplan.cse.msu.edu http://cplan.cse.msu.edu 
The MSU Assoc. of Computing and The MSU Assoc. of Computing and 
Machinery BlogMachinery Blog

Questions for me?Questions for me?
Ask now!Ask now!

Email: smith458@msu.eduEmail: smith458@msu.edu

If youIf you’’re interested in the .NET User re interested in the .NET User 
Group, or learning more about .NETGroup, or learning more about .NET

Stay after, and join the conversationStay after, and join the conversation

Change the world.Change the world.
Change the way people think.Change the way people think.
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ALP Session #4ALP Session #4
David SmithDavid Smith

Microsoft Student AmbassadorMicrosoft Student Ambassador
Computer Science Major Computer Science Major 
Michigan State UniversityMichigan State University

GuidelinesGuidelines

Do what you can, the best that Do what you can, the best that 
you can, and wait for the results.you can, and wait for the results.

Actions are all that matterActions are all that matter

TodayToday’’s Topicss Topics

Generics & .NET 2.0Generics & .NET 2.0
WebServicesWebServices
RemotingRemoting
Visual Studio 2005Visual Studio 2005
SQL Server 2005SQL Server 2005

Generics: Why?Generics: Why?
SpeedSpeed

we save on not having to convert we save on not having to convert 
types at runtimetypes at runtime

Explicitness at designExplicitness at design--timetime
We know that weWe know that we’’ll be using a certain ll be using a certain 
type type –– letlet’’s tell the code thats tell the code that
Runtime safety checks can be turned Runtime safety checks can be turned 
into designinto design--time safety checkstime safety checks

Generics: How?Generics: How?
class < type > class < type > 

Collection<string>Collection<string>

GenericsGenerics
DemoDemo
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WebservicesWebservices: Why: Why
The next abstraction that is needed in The next abstraction that is needed in 
order to make design possibleorder to make design possible

Historically, this all makes senseHistorically, this all makes sense
ASM ASM --> C > C --> C++ > Java/C# > C++ > Java/C# --> Services > Services --> ?> ?

Service based abstractionService based abstraction

Service Oriented ArchitectureService Oriented Architecture

WebservicesWebservices: How: How
The four tenetsThe four tenets

Boundaries are explicit Boundaries are explicit 
Services are autonomous Services are autonomous 
Services share schema and contract, Services share schema and contract, 
not class not class 
Compatibility is based upon policy Compatibility is based upon policy 

WebServices: How?WebServices: How?
MusiciscrazyMusiciscrazy DemoDemo

Remoting: Why?Remoting: Why?
Remoting is a means of Remoting is a means of 
communication through instantiation communication through instantiation 
of an object on a serverof an object on a server

Remoting: How?Remoting: How?
System.Runtime.RemotingSystem.Runtime.Remoting

System.Runtime.RemotingSystem.Runtime.Remoting..

Visual Studio 2005Visual Studio 2005
Design Time improvementsDesign Time improvements

Intellisense improvementsIntellisense improvements



15

SQL Server 2005SQL Server 2005
FastFast

Now Supports XML as a native type Now Supports XML as a native type 

Integrates well with VS 2005Integrates well with VS 2005

Conclusions and ResourcesConclusions and Resources

Students and faculty: MSDN Academic Alliance Students and faculty: MSDN Academic Alliance 
http://msdn.cse.msu.eduhttp://msdn.cse.msu.edu

http://google.com http://google.com -- Your best resourceYour best resource

http://cplan.cse.msu.edu http://cplan.cse.msu.edu 
The MSU Assoc. of Computing and The MSU Assoc. of Computing and 
Machinery BlogMachinery Blog

Questions for me?Questions for me?
Ask now!Ask now!

Email: smith458@msu.eduEmail: smith458@msu.edu

If youIf you’’re interested in the .NET User re interested in the .NET User 
Group, or learning more about .NETGroup, or learning more about .NET

Stay after, and join the conversationStay after, and join the conversation

Change the world.Change the world.
Change the way people think.Change the way people think.
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