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AgendaAgenda
ll Microsoft .NET Microsoft .NET 

ØØ The The whatwhat, , whywhy, and , and howhow??

ll XML in .NETXML in .NET
ll Web Web ServicesServices in .NETin .NET
ll WrapWrap--upup

ll SlidesSlides availableavailable at Microsoft Finland at Microsoft Finland 
presentationpresentation archivearchive
((http://www.microsoft.fihttp://www.microsoft.fi))

ll For For questionsquestions kimmob@microsoft.comkimmob@microsoft.com

Technology requirementsTechnology requirements
ll Computing power Computing power 
ØØ Doubles in 18 monthsDoubles in 18 months
ØØ Scalability of Intel/PC ServersScalability of Intel/PC Servers

ll EveryhtingEveryhting is networkedis networked
ØØ Cheap and available InternetCheap and available Internet
ØØ WirelessWireless

ll Multitude of devicesMultitude of devices
ØØ PDA, mobile phone, PC, laptop, PDA, mobile phone, PC, laptop, 

TV, toaster, gas pump…TV, toaster, gas pump…

ll Internet StandardsInternet Standards
ØØ XML, …XML, …
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WhatWhat is .NET?is .NET?

ll .NET is .NET is Microsoft’sMicrosoft’s new new architecturearchitecture for for 
developingdeveloping applicationsapplications on top of on top of 
Windows and the Microsoft Windows and the Microsoft productproduct lineline

ll .NET is the new .NET is the new implementationimplementation of of 
Windows DNAWindows DNA

.NET .NET –– WhyWhy??

ll TechnologyTechnology requirementsrequirements
ØØ IntegrationIntegration
ØØ New New applicationapplication typestypes
ØØ New New useruser interfacesinterfaces

ll DeveloperDeveloper requirementsrequirements
ØØ RAD RAD –– easeease of of appapp developmentdevelopment
ØØ SupportSupport for for manymany languageslanguages……
ØØ ……butbut –– sharedshared featuresfeatures and the and the samesame devedeve

environmentenvironment

ll Windows DNAWindows DNA
ØØ HasHas beenbeen developeddeveloped furingfuring a long a long timetime
ØØ LotsLots of of featuresfeatures == == ComplexComplex??
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Microsoft .NETMicrosoft .NET
ll New application development environmentNew application development environment

ØØ Windows Apps (PC/other devices)Windows Apps (PC/other devices)
ØØ Web/Internet/intranetWeb/Internet/intranet
ØØ Web ServicesWeb Services

ll Standards in a central roleStandards in a central role
ØØ XML etc.XML etc.
ØØ Web ServicesWeb Services

ll Enhance developer productivityEnhance developer productivity
ØØ Choose any languageChoose any language
ØØ Shared librariesShared libraries
ØØ Shared dev environmentShared dev environment

§§ Language neutralLanguage neutral
§§ All development in the sameAll development in the same

§§languagelanguage
§§class libraryclass library
§§dev tool dev tool 

Win32

MSMQ
(Message
Queuing)

COM+
(Transactions, Partitions, 

Object Pooling)
IIS WMI

Common Language RuntimeCommon Language Runtime

.NET Framework.NET Framework

Base Class LibraryBase Class Library

ADO.NET:  storage and  XMLADO.NET:  storage and  XML

Web ServiceWeb Service UIUI

VB C++ C#

ASP.NETASP.NET

Perl Python …

Common Language RuntimeCommon Language Runtime
uu Basic functionality: program Basic functionality: program 

compilation and execution, compilation and execution, 
memory management, securitymemory management, security

Shared class librariesShared class libraries
uu Same programming Same programming 

model from one model from one 
language to the otherlanguage to the other

uu Integration between Integration between 
languageslanguages

uu ExtensibilityExtensibility
uu ToolsTools

ASP.NETASP.NET
uu Web Services and Web UI’sWeb Services and Web UI’s
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Execution modelExecution model
VBVB VCVC ...... PerlPerl

ILILNativeNative
CodeCode

JIT compilationJIT compilation

NativeNative
CodeCode

InstallInstall

Common Language RuntimeCommon Language Runtime
•• CodeCode verificationverification
•• SecuritySecurity
•• CompilationCompilation
•• ExecutionExecution
•• ThreadsThreads

Support for many languagesSupport for many languages

ll .NET is language neutral.NET is language neutral
ØØ All .NET languages are equalAll .NET languages are equal
ØØ Integration between languagesIntegration between languages
ØØ One dev environmentOne dev environment

ll Microsoft languagesMicrosoft languages
ØØ Visual BasicVisual Basic®®, C++, C#, J#, , C++, C#, J#, JScriptJScript®®

ll Third partiesThird parties
ØØ APL, COBOL, Eiffel, Fortran, Haskell, ML, APL, COBOL, Eiffel, Fortran, Haskell, ML, 

PerlPerl, Python, RPG, Scheme, Smalltalk, …, Python, RPG, Scheme, Smalltalk, …
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.NET Framework class library.NET Framework class library
ll Used in all .NET languagesUsed in all .NET languages
ØØEven though the class library is mostly Even though the class library is mostly 

written in C#…written in C#…
ØØ…it can be used in any .NET language…it can be used in any .NET language

ll Shared between dev environmentsShared between dev environments
ll Arranged in a single namespaceArranged in a single namespace
ØØ(Almost) all under System.(Almost) all under System.

ll Contains:Contains:
ØØASP.NETASP.NET
ØØADO.NETADO.NET
ØØWindows FormsWindows Forms
ØØetc…etc…

UserUser InterfacesInterfaces

ll FourFour differentdifferent .NET .NET UI’sUI’s
1.1. ””TraditionalTraditional” Windows ” Windows AppApp
2.2. ”Mobile” Windows ”Mobile” Windows AppApp
3.3. ””TraditionalTraditional” Web UI” Web UI
4.4. ”Mobile” Web UI”Mobile” Web UI

ll OthersOthers
ØØ FunctionalityFunctionality throughthrough Web Web ServicesServices……
ØØ …and the UI …and the UI cancan bebe almostalmost anythinganything and and 

anywhereanywhere, on , on anyany devicedevice!!
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High Mileage Club ServicesHigh Mileage Club Services

Web Services
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New User InterfacesNew User Interfaces

Windows FormsWindows Forms

SQL Server CESQL Server CE

ADO.NETADO.NET
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Internet ToolkitInternet Toolkit

ADO.NETADO.NET

Internet

Internet

MicrosoftMicrosoft
Mobile InformationMobile Information
ServerServer

MSMQMSMQ

Common Language Runtime

Base Class Library

ADO.NET and XML

ASP.NET
Web Forms   Web Services

Mobile Devices

Windows
Forms

.NET Framework .NET Framework 
DataData

ll ADO.NETADO.NET
ØØ Fastest way to use SQL DataFastest way to use SQL Data

ØØ Support for XMLSupport for XML

ØØ Managed Providers Managed Providers 

ll System.XmlSystem.Xml
ØØ XSLT 1.0, XSLT 1.0, XPathXPath 1.0, XSD 1.0, 1.0, XSD 1.0, 

DOM2DOM2

ØØ ExtensibleExtensible

ll XSLT/XSLT/XPathXPath
ØØ Relational data transformationRelational data transformation

ØØ W3C compliantW3C compliant
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.NET Supports XML!.NET Supports XML!
llXML 1.0 XML 1.0 

§§ http://www.w3.org/TR/1998/REChttp://www.w3.org/TR/1998/REC--xmlxml--1998021019980210

llXML Namespaces XML Namespaces 
§§ http://www.w3.org/TR/1999/REChttp://www.w3.org/TR/1999/REC--xmlxml--namesnames--19990114/19990114/

llXML Schemas XML Schemas 
§§ http://www.w3.org/TR/2001/REChttp://www.w3.org/TR/2001/REC--xmlschemaxmlschema--11--20010502/20010502/
§§ http://www.w3.org/TR/2001/REChttp://www.w3.org/TR/2001/REC--xmlschemaxmlschema--22--20010502/20010502/

llXPath expressions  XPath expressions  
§§ http://www.w3.org/TR/1999/REChttp://www.w3.org/TR/1999/REC--xpathxpath--1999111619991116

llXSL/T transformations  XSL/T transformations  
§§ http://www.w3.org/TR/1999/REChttp://www.w3.org/TR/1999/REC--xsltxslt--1999111619991116

llDOM Level 1 and Level 2 Core DOM Level 1 and Level 2 Core 
§§ http://www.w3.org/TR/1998/REChttp://www.w3.org/TR/1998/REC--DOMDOM--LevelLevel--11--19981001/19981001/
§§ http://www.w3.org/TR/2000/REChttp://www.w3.org/TR/2000/REC--DOMDOM--LevelLevel--22--CoreCore--20001113/20001113/

llSOAP 1.1 SOAP 1.1 
§§ http://msdn.microsoft.com/xml/general/soapspec.asphttp://msdn.microsoft.com/xml/general/soapspec.asp

XML and dataXML and data

.NET Data Provider.NET Data Provider

DataReaderDataReader

CommandCommand
ConnectionConnection

SyncSync

Controls,Controls,
Designers,Designers,

CodeCode--gengen, etc, etc

DataSetDataSet

XmlReaderXmlReader

XSL/T, XXSL/T, X--Path,Path,
etcetc

XmlDataXmlData--
DocumentDocument

DataAdapterDataAdapter
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XML and .NETXML and .NET

ll XML XML usedused heavilyheavily in .NETin .NET
ØØObjectObject serializationserialization formatformat
§§ for for exampleexample DataSetDataSet

ØØ .NET .NET specificspecific, , easiereasier API on top of API on top of traditionaltraditional
XML APIXML API
§§ No No supportsupport for SAX (MSXML 4.0)for SAX (MSXML 4.0)
§§ XML DOM (MSXML.DLL) XML DOM (MSXML.DLL) cancan bebe usedused

ØØRemotingRemoting/RPC /RPC usesuses XMLXML
§§ SOAP and XML Web SOAP and XML Web ServicesServices

Web ServiceWeb Service

ll ComponentComponent callcall overover HTTPHTTP
ll WebApplicationWebApplication = = applicationapplication usedused byby a a 

useruser
ll WebServiceWebService = = applicationapplication usedused byby

anotheranother applicationapplication
ll CallCall to a to a functionfunction//methodmethod is is packetedpacketed as as 

an XML an XML messagemessage thatthat is is sentsent usingusing SOAP SOAP 
overover HTTP HTTP oror SMTP. Data SMTP. Data returnedreturned
packetedpacketed and and sentsent the the samesame wayway

ll UsesUses SOAP (SOAP (SimpleSimple ObjectObject Access Access 
ProtocolProtocol)., )., whichwhich is is languagelanguage, OS , OS oror
architecturearchitecture neutralneutral
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Universal Description Discovery Universal Description Discovery 
and Integration (UDDI)and Integration (UDDI)

Simple Object Access Protocol (SOAP)Simple Object Access Protocol (SOAP)

eXtensibleeXtensible Markup Language (XML)Markup Language (XML)

TietojenTietojen välityskanavavälityskanava:  Internet:  Internet

Web Service Web Service -- ProtocolsProtocols

Supplier B Supplier B 

CompanyCompany
Inventory Inventory 

Supplier C Supplier C 

Supplier  A Supplier  A 

CustomerCustomer
Order Order 
processingprocessing

Web Service Description Language (WSDL)Web Service Description Language (WSDL)

ll Web Service (.ASMX files in ASP .NET)Web Service (.ASMX files in ASP .NET)
ØØ Code for services methodsCode for services methods
ØØ .NET wizard creates the project, programmer adds the .NET wizard creates the project, programmer adds the 

codecode
ØØ Two files are created Two files are created -- codebehindcodebehind

Web Service 1Web Service 1

namespacenamespace WebService1 {WebService1 {
publicpublic classclass Service1 : Service1 : System.Web.Services.WebServiceSystem.Web.Services.WebService {{

publicpublic Service1() {Service1() {InitializeComponentInitializeComponent();}();}
privateprivate IContainerIContainer componentscomponents = = nullnull;;
privateprivate voidvoid InitializeComponentInitializeComponent(){}(){}
protectedprotected overrideoverride voidvoid DisposeDispose( ( boolbool disposingdisposing ) {) {

if(disposingif(disposing && && componentscomponents != != nullnull))
{{components.Disposecomponents.Dispose();}();}

base.Dispose(disposingbase.Dispose(disposing););
}}
[[WebMethodWebMethod]]
publicpublic stringstring GetId(stringGetId(string strKeystrKey, , stringstring strTypestrType) {) {

returnreturnstrKey.ToUpperstrKey.ToUpper() + () + strType.ToUpperstrType.ToUpper();();
}}}}}}

<%@ <%@ WebServiceWebService Language="c#" Language="c#" CodebehindCodebehind="Service1.asmx.cs“="Service1.asmx.cs“
Class="WebService1.Service1" %>Class="WebService1.Service1" %> ASMXASMX

CSCS



10/22/2002 2:24 PM

11

ASMXASMX

ll Web Service Description Language (WSDL)Web Service Description Language (WSDL)
ØØDescription of the serviceDescription of the service
ØØHow to call the serviceHow to call the service
ØØMethods, parameters and return valuesMethods, parameters and return values
ØØXML XML 
ØØ .NET environment creates automatically.NET environment creates automatically
ØØhttp://wmli003600/WebService1/Service1.asmx?wsdlhttp://wmli003600/WebService1/Service1.asmx?wsdl

Web Service 2Web Service 2

XSDXSD
WSDLWSDL

ll Discovery Documents (DISCO)Discovery Documents (DISCO)
ØØPublishes Web ServicesPublishes Web Services
ØØCan be called directly (.Can be called directly (.vsdiscovsdisco))
ØØDescribes the services in a serverDescribes the services in a server

Web Service 3Web Service 3

ASMXASMX

XSDXSD
WSDLWSDL

WSDLWSDL
DISCODISCO

<?xml version="1.0" encoding="utf-8" ?> 
-<discovery xmlns:xsdxmlns:xsd=http://www.w3.org/2001/XMLSchema
- xmlns:xsi=http://www.w3.org/2001/XMLSchema-instance
xmlns="http://schemas.xmlsoap.org/disco/">
<contractRef ref==http://wmli003600/WebService1/Service1.asmx?wsdl
docRef==http://wmli003600/WebService1/Service1.asmx
xmlns="http://schemas.xmlsoap.org/disco/scl/" /> 
</discovery>>

http://wmli003600/focus/WebService1/WebService1.vsdisco
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•• Universal Description, Discovery and IntegrationUniversal Description, Discovery and Integration
•• UDDI describes available servicesUDDI describes available services
•• Yellow pages for Web ServicesYellow pages for Web Services
•• Can be used externally (Can be used externally (uddi.microsoft.comuddi.microsoft.com, , 

uddi.ibm.comuddi.ibm.com))
•• Can also be used internally as a local directory for web Can also be used internally as a local directory for web 

servicesservices

Web Service 3Web Service 3

ASMXASMX

XSDXSD
WSDLWSDL

WSDLWSDL
DISCODISCO

DISCODISCO
UDDIUDDI

Calling Web ServicesCalling Web Services
ll Basic call:  HTTP Get and HTTP PostBasic call:  HTTP Get and HTTP Post

ØØ Basic types (Basic types (intint, string, , string, jnejne))
ØØ Basic type tablesBasic type tables
ØØ Can be called in a “traditional” wayCan be called in a “traditional” way
Ø http://wmli003600/WebService1/Service1.asmx/GetId?str

Key=s1&strType=as
ll Default:  Simple Object Access Protocol (SOAP)Default:  Simple Object Access Protocol (SOAP)

ØØ StructuresStructures
ØØ EnumerationsEnumerations
ØØ ClassesClasses
ØØ XML XML DataSetsDataSets
ØØ ArraysArrays
ØØ Can contain all kinds of structuresCan contain all kinds of structures
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Web ServiceWeb Service

ll Web Service is a Web Service is a functionalfunctional conponentconponent oror
programprogram, , thatthat offersoffers itsits functionalityfunctionality
throughthrough the Web Service the Web Service interfaceinterface

ll Web Web ServicesServices areare usedused throughthrough the the 
networknetwork (Internet/intranet)(Internet/intranet)

ll Data is Data is transferredtransferred throughthrough XMLXML
ll UsesUses standardstandard protocolsprotocols, , suchsuch as SOAP, as SOAP, 

HTTP, etc. HTTP, etc. 
ll Main Main goalgoal is is integrationintegration betweenbetween systemssystems

ØØ WithoutWithout knowingknowing the the architecturearchitecture behindbehind a a 
systemsystem

WhereWhere cancan Web Web ServicesServices bebe
usedused
ll IntegrationIntegration scenariosscenarios

ØØ Service to a Service to a useruser –– combiningcombining servicesservices
(B2C)(B2C)

ØØ ServicesServices betweenbetween organisationsorganisations (B2B)(B2B)
ØØ IntegrationIntegration of of internalinternal systemssystems (EAI, A2A)(EAI, A2A)

ll WriteWrite onceonce –– useuse fromfrom anywhereanywhere
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CoolCool –– areare wewe donedone??

ll NopeNope, Web , Web servicesservices willwill evolveevolve
ll LotsLots of of thingsthings comingcoming

ØØ SecuritySecurity
ØØ RoutingRouting & & ReferralReferral
ØØ AttachmentsAttachments
ØØ TransactionsTransactions
ØØ ReliableReliable messagingmessaging

Web Services futuresWeb Services futures

XML XML 
Web ServicesWeb Services
Integrate systemsIntegrate systems

XMLXML
Integrate dataIntegrate data

InfrastructureInfrastructure
Protocol developmentProtocol development

CompatabilityCompatability
Industry supportIndustry support

ImplementationImplementation
Products,Products,
solutionssolutions
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Modular:  ExampleModular:  Example
SOAPSOAP

MessageMessage

SecuritySecurity

RoutingRouting

<?xml version="1.0" encoding="utf<?xml version="1.0" encoding="utf--8"?>8"?>
<<S:EnvelopeS:Envelope xmlns:Sxmlns:S="="http://http://schemas.xmlsoap.orgschemas.xmlsoap.org/soap/envelope//soap/envelope/""

xmlns:xsdxmlns:xsd="http://www.w3.org/2001/XMLSchema"="http://www.w3.org/2001/XMLSchema"
xmlns:xsixmlns:xsi="http://www.w3.org/2001/XMLSchema="http://www.w3.org/2001/XMLSchema--instance">instance">

<<S:HeaderS:Header> > 
<<m:pathm:path xmlns:mxmlns:m="http://="http://schemas.xmlsoap.org/rpschemas.xmlsoap.org/rp"> "> 
<<m:actionm:action>http://tickers>http://tickers--rr--us.org/getQuoteus.org/getQuote</</m:actionm:action> > 
<<m:tom:to>soap://tickers>soap://tickers--rr--us.org/stocksus.org/stocks</</m:tom:to>>
<<m:fromm:from>>mailto:johnsmith@ispsmailto:johnsmith@isps--rr--us.comus.com</</m:fromm:from> > 
<<m:idm:id>uuid:84b9f5d0>uuid:84b9f5d0--33fb33fb--4a814a81--b02bb02b--5b760641c1d6</5b760641c1d6</m:idm:id> > 

</</m:pathm:path>>
<<wssec:Securitywssec:Security

xmlns:wssecxmlns:wssec="http://schemas.xmlsoap.org/ws/2002/04/secext">  ="http://schemas.xmlsoap.org/ws/2002/04/secext">  
<<wssec:BinarySecurityTokenwssec:BinarySecurityToken

ValueTypeValueType="wssec:X509v3" ="wssec:X509v3" 
EncodingTypeEncodingType==““wssec:Base64Binary">wssec:Base64Binary">

dWJzY3JpYmVyLVBlcdWJzY3JpYmVyLVBlc……..eFw0wMTEwMTAwMD..eFw0wMTEwMTAwMD
</</wssec:BinarySecurityTokenwssec:BinarySecurityToken>>

</</wssec:Securitywssec:Security>>
</</S:HeaderS:Header>>
<<S:BodyS:Body>>

<<app:TrafficStatusapp:TrafficStatus
xmlns:appxmlns:app="http://="http://highwaymon.orghighwaymon.org/payloads">/payloads">

<road>520W</road><speed>3MPH</speed><road>520W</road><speed>3MPH</speed>
</</app:TrafficStatusapp:TrafficStatus>>

</</S:BodyS:Body>>
</</S:EnvelopeS:Envelope> > 

.NET and standards.NET and standards

ll C# C# jaja “CLI”: ECMA“CLI”: ECMA
ØØ Submitted 2000Submitted 2000
ØØ Standard approved 2001Standard approved 2001
ØØ ISO standard about to be approvedISO standard about to be approved
ØØ Used in many projects, other platformsUsed in many projects, other platforms

ll XML, SOAP, WSDL: W3C, IETF, OASISXML, SOAP, WSDL: W3C, IETF, OASIS
ll Additional development: WSAdditional development: WS--I, I, 

standardization bodiesstandardization bodies
ll Partners in development: HP, Intel, Partners in development: HP, Intel, 

IBM, IBM, AribaAriba… … 
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ExistingExisting codecode

ll OldOld Windows DNA Windows DNA applicationsapplications
ØØ CanCan bebe calledcalled fromfrom .NET.NET
ØØ .NET .NET componentscomponents cancan bebe calledcalled fromfrom DNADNA

ll ThirdThird partyparty applicationsapplications
ØØ ReadyReady--mademade InterfacesInterfaces
ØØ DatabaseDatabase connectionsconnections
ØØ XML:XML:
§§ Data Data transfertransfer, for , for exampleexample BizTalkBizTalk
§§ Web Web ServicesServices

.NET .NET -- toolstools
ll Visual Studio .NET Visual Studio .NET 

ØØ One programming One programming environmentgenvironmentg
§§ All applicationsAll applications
§§ All languagesAll languages

ØØ ExtensibleExtensible
§§ Visual Studio is the basic tool Visual Studio is the basic tool 
§§ Additional features from partners, such as Additional features from partners, such as 

Rational, Rational, CompuwareCompuware
§§ New languages, testing, dev project New languages, testing, dev project 

managementmanagement

ll MSDN UniversalMSDN Universal
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SourceSource CodeCode

ll CE.NET CE.NET 
ØØ DownloadDownload (http://(http://www.microsoft.comwww.microsoft.com//embeddedembedded))
ØØ PlatformPlatform BuilderBuilder for for customcustom versionsversions
ØØ OS OS SourceSource codecode

ll SharedShared SourceSource CLI CLI betabeta
ØØ CLI CLI –– CLR, CLR, basicbasic classclass librarylibrary, C# , C# compilercompiler
ØØ FreeBSDFreeBSD/Windows NT/Windows NT
ØØ DowloadDowload ((http://msdn.microsoft.comhttp://msdn.microsoft.com))

ll Windows NT/2000Windows NT/2000
ØØ SourceSource codecode for for researchresearch useuse
ØØ Big Big customerscustomers cancan alsoalso obtainobtain sourcesource codecode
ØØ RequestsRequests => => EmailEmail ((kimmob@microsoft.comkimmob@microsoft.com))

.NET .NET -- BenefitsBenefits
ll ManyMany applicationapplication typestypes

ØØ UserUser InterfacesInterfaces
ØØ TraditionalTraditional applicationsapplications
ØØ Web Web ServicesServices

ll SharedShared programmingprogramming modelmodel
ØØ AllAll applicationapplication typestypes

ll SupportSupport for for multiplemultiple languageslanguages
ØØ InvestmentsInvestments in in trainingtraining

ll EasierEasier programmingprogramming
ll ProtectProtect oldold investmentsinvestments –– integrationintegration to to existingexisting codecode
ll IntegrationIntegration to to otherother worldsworlds and and architecturesarchitectures
ll PerformancePerformance
ll SecuritySecurity
ll NewestNewest technologytechnology!!
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HowHow to to gogo forwardforward??

ll WebWeb
ØØ http://www.microsoft.com/nethttp://www.microsoft.com/net
ØØ http://msdn.microsoft.comhttp://msdn.microsoft.com

ll DeveloperDeveloper productsproducts
ØØ Visual Studio .NETVisual Studio .NET
ØØ Microsoft Microsoft DeveloperDeveloper NetworkNetwork –– MSDNMSDN

ll ProgramsPrograms
ØØ DeveloperDeveloper programsprograms –– MSDNMSDN
ØØ PartnerPartner programsprograms–– Microsoft Microsoft CertifiedCertified

SolutionSolution ProviderProvider programprogram

ll kimmob@microsoft.comkimmob@microsoft.com

KysymyksiäKysymyksiä jaja vastauksiavastauksia??
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