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Abstract

This article summarizes the features in the Microsoft® Windows® Server family that enable the level of connectivity now possible through XML Web services. Highlighting the business value of .NET in the Windows Server 2003 family, this article concludes with schematic examples of how you can use XML Web services to meet top IT challenges faced by businesses today: integrating enterprise applications, improving business-to-business and business-to-consumer services, supporting the mobile workforce, and enabling more efficient distributed and peer-to-peer applications.  
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Introduction 

Business needs in a rapidly changing and fast-paced market are driving a major technological transformation from individual Web sites and devices connected to the Internet to “constellations” of computers, devices, and services that work together to deliver broader, richer solutions.

Achieving this level of connectivity has become one of today's toughest business challenges: How to integrate disparate applications within your enterprise, between you and your suppliers and customers, and among the various devices your employees use to stay connected.

What is .NET?

Microsoft .NET is a set of Microsoft software technologies for connecting your world of information, people, systems, and devices. It enables an unprecedented level of software integration through the use of XML Web services: discrete, building-block applications that connect to each other—as well as to other, larger applications—via the Internet.
Infused into the products that make up the Microsoft platform, .NET provides the ability to quickly and reliably build, host, deploy, and use secure and connected solutions through XML Web services. The Microsoft platform provides a suite of developer tools, client applications, XML Web services, and servers necessary to participate in this connected world.
These XML Web services provide reusable components built on industry standards that invoke capabilities from other applications independent of the way the applications were built, their operating system or platform, or the devices used to access them. With XML Web services, you can integrate applications inside enterprises and across network boundaries with partners and customers. This advance in computing—opening the door to federated collaboration and more efficient business-to-business and business-to-consumer services—can create a significant impact on potential revenue. Millions of others can use these components in varied combinations to produce highly personal, intelligent computing experiences.

This article summarizes the features in the Windows Server 2003 family that enable the level of connectivity now possible through XML Web services. It concludes with schematic examples of how you can use XML Web services in a broad range of scenarios such as running a company payroll, securing the best price for materials from partners, reserving seats at a movie or restaurant, customizing services for mobile devices, and finding and playing an opponent in an online game.

XML Web Services

As reusable applications written in XML, XML Web services and applications connect the world of information, devices, and people in a unified and personalized way. With XML built natively into the operating system, the Windows Server 2003 family helps your organization take full advantage of XML Web services. With the momentum behind XML Web services growing, Microsoft has built a platform to help enterprises write, deploy, and manage these services. 

They enable data to be communicated across the Internet (or internal intranet) between otherwise unconnected sources that are enabled to host or act on them. This includes the following:

Client-to-client. Smart clients or devices can host and apply XML Web services that enable sharing of data anywhere and any time. 

Client-to-server. XML Web services can share data from a server application to a desktop or mobile computing device via the Internet. 

Server-to-server. XML Web services provide a common interface between existing applications within an environment of independent servers. 

Service-to-service. XML Web services can work together in sequence to create a more complex data operation. 
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Figure 1. The Windows Server 2003 family is the foundation for building XML Web services and .NET-connected applications.

The .NET in the Windows Server 2003 Family

The Windows Server 2003 platform provides the essential features and capabilities needed to develop, deliver, and operate XML Web services and enterprise applications. Offering core services such as an enterprise version of Universal Description, Discovery, and Integration (UDDI) and Internet Information Services (IIS) 6.0, developers can quickly find, integrate, and deploy new solutions based on other XML Web services available within the organization.

The Windows Server 2003 family builds on the core strengths of the Windows family of operating systems—security, manageability, reliability, availability, and scalability. Advances in the Windows Server 2003 family provide many benefits for developing applications, resulting in lower total cost of ownership (TCO) and better performance.

Fully re-architected in the Windows Server 2003 family, IIS 6.0 delivers immediate benefits for developers with a fault-resilient process architecture that supports advanced caching and ensures that all Web servers operate at maximum efficiency. Tight integration between IIS 6.0 and ASP.NET simplifies developing and deploying applications.

Furthermore, the Windows Server 2003 family improves performance and scalability delivering faster ASP.NET, faster transaction times, and enhanced scaling for 8-way processors. The Windows Server 2003 family promotes reliability by supporting 4-way and 8-way clusters and bi-directional load balancing. New security enhancements include a reduced attack surface, network and local service accounts, software restriction policies, better protocol translation, and an improved authorization framework.

The Windows Server 2003 family provides the richest set of services available with any development platform, including comprehensive data access, integrated security, interactive user interfaces, mature component object model, transaction processing monitors, and world-class queuing. Developers can build robust, secure, and scalable distributed applications and services using XML-based protocols—tasks now greatly simplified with a suite of services and standards including: 

· The Microsoft .NET Framework

· The .NET Compact Framework

· IIS 6.0 

· ASP.NET

· Active Directory 

· COM+ Component Services 

· Microsoft Message Queue (MSMQ) Services

· Enterprise UDDI

· Windows Management Instrumentation (WMI)

· Clustering and Network Load Balancing 

Learn more about these features below.
The .NET Framework

As the infrastructure for the overall .NET development platform, the .NET Framework incorporates the common language runtime and a unified set of class libraries that include user interface objects, data access objects, remoting, object lifecycle management, and other capabilities. With the Windows Server 2003 family, developers can work in a fully managed, protected, and feature-rich application execution environment, with simplified development and deployment, and seamless integration with a wide variety of programming languages. 

With the .NET Framework fully integrated into the Windows Server 2003 platform, developers are freed from writing "plumbing" code and can instead focus their efforts on delivering real business value. The .NET Framework takes care of the integration and management details, reducing code complexity and increasing coherency.

The .NET Framework enables developers to create great XML Web services and applications with the help of ASP.NET and other technologies. It can also help them build the same applications they design and develop today. 

The .NET Framework provides deep, cross-programming language integration that boosts productivity by enabling developers to extend one programming language's components within another language by way of cross-language inheritance, debugging, and error handling.

.NET Compact Framework 
The .NET Compact Framework brings the world of managed code and XML Web services to mobile devices. Specifically, it enables the execution of secure, downloadable applications on devices such as personal digital assistants (PDAs), mobile phones, and set-top boxes. 

As a subset of the desktop .NET Framework, the .NET Compact Framework lets developers easily reuse existing programming skills and existing code throughout the device, desktop, and server environments. 

IIS 6.0 

IIS 6.0 makes it easier than ever to share information among partners, customers, and employees over an intranet, the Internet, or by means of an extranet. IIS 6.0 and the Windows Server 2003 family introduce many new features for Web application server management, availability and reliability, security, performance and scalability.  

IIS 6.0 provides significantly improved security and manageability. Security enhancements include technology and request processing changes. In addition  authentication and authorization have been improved. The default installation of IIS 6.0 is fully locked down and settings default to provide maximum security. IIS provides increased management capabilities, new command-line tools and improved administration with the XML metabase.  The XML metabase lets administrators easily read and edit configuration directly. In addition, IIS 6.0 provides a smarter and more dependable Web server environment for optimal reliability. The new environment includes pro-active application health monitoring and automatic application recycling. Reliability features increase availability and eliminate the time administrators spend restarting Internet services. IIS 6.0 has been tuned to provide optimized scalability and consolidation capabilities to get the most from every Web server. With Windows Server 2003 and IIS 6.0, application developers enjoy a single, integrated application hosting environment with support for advanced features as well as kernel mode caching. Building upon IIS 6.0, Windows Server 2003 platform enhancements offer developers very high levels of functionality— this includes rapid application development and a wide variety of languages to choose from. IIS 6.0 also offers international support and support for the latest Web standards.
ASP.NET 

ASP.NET is the engine for Web based applications and XML Web services. It brings rapid application development to the server. Part of the class library in the .NET Framework, ASP.NET pages use a compiled, event-driven programming model that improves performance and enables the separation of application logic and user interface. 

Active Directory

The Active Directory® service is a central component of the Windows operating system platform, providing the means to manage the identities and relationships that make up network environments. Active Directory in Windows Server 2003 introduces key features ensuring that it is one of the most flexible directory structures in the marketplace today. As directory-enabled applications become more prevalent, organizations can utilize the capabilities of Active Directory to manage even the most complicated enterprise network environments. From Internet data centers to large distributed branch office enterprises, the improvements provided by Windows Server 2003 simplify administration and increase performance and efficiency, making it a truly versatile solution. 

Active Directory is also extensible and can be wired into your applications to provide the application’s security foundation. For instance, you can easily leverage Active Directory for application security by using the Active Directory user accounts and groups to control access to the application.

COM + Component Services

COM+ managed component services provided in Windows 2000 Server have been extended to support Microsoft .NET and XML Web services. Using IIS 6.0, developers can create XML Web services using existing COM+ applications, with a click of a button. COM+ in the Windows Server 2003 family provides features to call components via SOAP and XML method calls. 
Microsoft Message Queue (MSMQ) Services

MSMQ services have been extended to provide support for XML and SOAP as the transport protocol, further enhancing the capabilities to develop loosely coupled solutions using existing components and services.
Enterprise UDDI

An industry specification for publishing and locating information about XML Web services, UDDI provides a standards-based registry for programmable resources. UDDI acts as a central clearinghouse or switchboard and serves an essential role in enabling companies to build and run XML Web services. 
Windows Server 2003, Standard Edition; Windows Server 2003, Enteprise Edition; and Windows Server 2003, Datacenter Edition; will ship with enterprise UDDI services, a technology that provides a single place within the enterprise to store and manage XML Web services. Now, companies can run their own internal UDDI server, allowing developers to efficiently publish, discover, share, and reuse XML Web services directly through their development tools and business applications. Further, organizations can run an externally facing UDDI service so that your partners can integrate your applications and services into their own offerings. With UDDI integrated into the Windows Server 2003 family, IT administrators can take advantage of native support for standard categorization schemes, Active Directory service authentication, and support for Microsoft SQL Server™. 

For more information about the UDDI initiative, see the Microsoft UDDI home page at http://uddi.microsoft.com/default.aspx and the UDDI Web site at http://www.uddi.org. 

Windows Management Instrumentation (WMI)

Administrators can use this powerful environment to achieve a number of important management tasks quickly and efficiently. Windows Management Instrumentation makes a large amount of data, such as hardware and software inventory, settings, and configuration information, readily available for administrators and developers to use. WMI surfaces data from many sources such as the registry, drivers, file system, Active Directory, and Exchange Server. Administrators can view or manipulate any information made available through WMI using scripts and Visual Basic®-based applications that access the Scripting API for WMI. Scripts can be written in any scripting language that supports Microsoft ActiveX® script hosting, including Visual Basic Scripting Edition (VBScript), Microsoft JScript®, and Perl.
Clustering and Load Balancing

You can now cluster up to eight nodes with either Enterprise Edition or Datacenter Edition—double the clustering power of Windows 2000. By increasing the number of nodes in a server cluster, an administrator has many more options for deploying applications and providing failover policies that match business expectations and risks. Larger server clusters provide more flexibility in building multisite, geographically dispersed clusters that provide for fault tolerance, as well as traditional node and/or application failure. For example, an IT administrator can work with application developers to deploy a large-scale application on an 8-node cluster that is geographically dispersed in two locations. The application will also benefit from improved failover management due to the greater availability of the 8-node configuration. 

Network Load Balancing enhances both the availability and scalability of Internet server-based programs such as Web servers, streaming media servers, and Terminal Services. By acting as the load balancing infrastructure and providing control information to management applications built on top of WMI, Network Load Balancing can seamlessly integrate into existing Web server farm infrastructures.

Client Platform Support for Microsoft .NET

Users can access XML Web services regardless of location or type of device. Clients such as Windows CE, Windows Embedded, Windows 2000 Professional, and Windows XP will power PCs, laptops, workstations, smart phones, handheld computers, Tablet PCs, and many other smart devices.
The Business Value of .NET 

With advanced .NET technology, businesses can combine applications built using traditional programming methods while taking advantage of the interoperability provided by .NET. As a result, .NET offers new opportunities for both IT infrastructure and business processes. Employees can be more productive and companies can maximize relationships with customers and other businesses. Simply put, .NET helps businesses respond to change quickly.

Delivering the .NET Vision with the Windows Server 2003 Family

By lowering the barrier to integration, XML Web services facilitate an application model that enables significant specialization of services. Currently, creators of software applications face the problem of needing to solve all of a problem in order for their application or functionality to work. Now companies or individuals can offer a single high-value function in the form of an XML Web service and enable a variety of applications to benefit from that functionality by connecting to the XML Web service. Rather than settling for a one-size-fits-all solution, customers can use best-of-breed services and data assembled into a complete solution to their problem—without requiring that a single company have the resources to provide all parts of the solution independently.

Specifically, the Windows Server 2003 family provides a number of strategic advantages that empower businesses to: 

· Interoperate solutions and services. Integration with the .NET Framework enables the ability to extend existing applications and quickly develop new applications. Using .NET technologies such as Visual Studio® .NET, you can build new solutions or wrap existing solutions with XML Web services and then integrate your internal or external business applications, systems, and processes. XML-wrapped applications can also be exposed as services, enabling enhanced business operational efficiency and opening new opportunities for revenue or partner integration. 

.NET also enables you to take advantage of your existing investments by supporting interoperation with leading applications through well-known and widely implemented standards. For example, the Windows Server 2003 family provides interoperability with clients such as Windows XP, Windows 2000, Windows NT® Workstation 4.0, Windows 9x, Windows 3.x, Macintosh, and UNIX, as well as communications with servers and mainframes via message queuing. 

The Windows Server 2003 family pushes interoperability to new levels. Improvements in Services for NetWare and Services for UNIX provide more options for Windows Server 2003 to work with the systems you use today.

In the area of directories, a new add-on service known as Directory Services Markup Language (DSML) Services for Windows provides new options for XML and directories to work together. In addition to the already standard Lightweight Directory Access Protocol (LDAP), DSML Services for Windows gives many devices and other platforms other alternatives to communicate with Active Directory. This provides a number of key benefits for IT administrators and independent software vendors (ISVs), who can now have even more open-standard choices to access Active Directory.
· Speed deployment and integration with existing infrastructure. The Windows Server 2003 family lets you deploy faster than any other operating system with a new and simplified configuration. You can integrate elements of your existing infrastructure, both internal and external, into constellations of information that enable your business to realize new levels of organizational and process efficiency. The Windows Server 2003 family offers preloading of domain controllers from media; optimized, attribute-level Active Directory replication; partitionable Active Directory data, Remote Installation Services (RIS) support for servers, and user state migration from down-level servers. 
· Deliver products to market quickly with a revolutionary development platform. The .NET technologies in the Windows Server 2003 family provide the fast way to build and deploy XML Web services. When you build services on the Windows Server 2003 family, you can develop these services once and then re-use them for other projects or customers. This saves developer and IT purchasing costs, and lets you leverage existing solutions in order to increase revenue. With the Windows Server 2003 family, building-block services enable you to easily integrate solutions instead of building custom solutions from scratch. With new features such as IIS 6.0 application isolation and Enterprise UDDI Services, the Windows Server 2003 family offers the most comprehensive and powerful platform to build highly connected Web-based solutions.

· Extend and support mobility. The .NET Compact Framework brings the .NET Framework programming model to a wide range of devices, from PDAs to emerging devices, such as smart mobile phones and set-top boxes. Because the .NET Compact Framework delivers the same programming model across a range of devices, it simplifies the process of developing an application that will run on multiple devices. Much of the core code for an application, such as the business logic, data access layer, and XML Web service layer, can be shared across multiple devices and the desktop. This greatly increases the efficiency of application development.
Putting XML Web Services to Work

The ability to quickly develop and manage XML Web services promises to be one of the most important drivers in determining the success of IT and business operations in the decade ahead. Here are some of the ways that you can use XML Web services. 
Enterprise Application Integration

IT departments now shoulder an increasingly important role for building and sustaining a business. To maintain a competitive edge, companies must ensure that their information technology infrastructure drives business success at the lowest cost possible—and with manageable risks. 

By enabling you to take advantage of your existing IT investments, .NET supports interoperation with leading applications, and does so through widely accepted standards. Not only does .NET provide the fast way to build and deploy XML Web services, but your company can use .NET technologies to initially develop services that can be re-used for other projects or customers. This enables you to manage familiar solutions instead of implementing expensive new projects that require extensive custom coding. 

Using .NET, corporate IT departments can share in the ability to create new and innovative revenue streams. By exposing key business processes in a Web-accessible, .NET-integrated form, an enterprise can create a number of new opportunities to market existing products and knowledge. 

You can use XML Web services to connect applications within an enterprise with speed, flexibility, and robustness. Through XML Web services and applications such as Microsoft BizTalk® Server, enterprise data in applications can be unlocked and made available to the people who need it by new applications and existing analysis tools (such as Microsoft Excel.)
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Figure 2. Connecting applications with XML Web services.

Business-to-Business Services

XML Web services represent the evolution of the Web site. By taking the modular aspects of modern software applications and enabling them to communicate through standard Internet protocols (such as SOAP and UDDI), XML Web services offer a direct means by which business processes can lower costs and interact with fewer intermediaries. Applications that are hosted internally, hosted on remote systems, or even those that belong to partner businesses can be interwoven, empowering businesses to create specialized solutions that meet unique, urgent, or lucrative business needs and opportunities—quickly and economically.

Instead of the time and expense associated with creating custom, one-off solutions to link disparate systems, you can use XML Web services to connect applications within an enterprise or between separate organizations. For example, a company could create an XML Web service to interface with an existing accounts receivable application that enables it to transfer data via HTTP to an XML Web service tied to a business partner ’s accounts payable application—eliminating numerous processes, saving time and money. Each XML Web service can be easily modified to quickly enable other business partners to integrate with each system as well as freeing data for other uses internally.
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Figure 3. Using XML Web services for business-to-business applications.

Business-to-Consumer Services 
Businesses that expose key operational processes as XML Web services and Web applications can expand the ways in which they interact with their customers, while creating more personal and intelligent user experiences. Increased availability and centralized access to multiple products and services also enhance the customer experience. 

Moving beyond presenting static Web pages to a browser, XML Web services simplify the creation of intuitive, personal experiences combining functionality and data from a number of sources into one smart client application. This makes possible application scenarios with extensive integration of services. For example, a user can quickly plan going to a restaurant and a movie theater by using a calendar application that programmatically accesses a series of XML Web services for reservations and show times. Some of these services may consume other XML Web services, such as a movie schedule service that integrates with a map service to provide directions to a particular theater.
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Figure 4. Using XML Web services for business-to-consumer applications.
Mobile Support Services 
Using Microsoft ASP.NET and the Mobile Web Controls that are part of the Microsoft Mobile Internet Toolkit, you can quickly create Web applications that consume XML Web services and intelligently adapt the presentation to be optimized for mobile devices such as cell phones, pagers, and PDAs. Smart client applications that directly consume XML Web services can easily be created for devices like the Pocket PC using the .NET Compact Framework, the subset of the .NET Framework optimized for mobile devices.
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Figure 5. Creating Web services for mobile communications. 

Distributed and Peer-to-Peer Services 
XML Web services let you craft applications that directly connect two or more client peers, cutting out the middleman. Through the use of XML Web services, two client applications can both expose and consume information, largely eliminating the need for a central server and cutting down on network and processing bottlenecks. Whether contacting a known peer or initially discovering one through a rendezvous service and then switching to interact directly, peer-to-peer applications expand the possible device and application interactions while largely eliminating server dependencies. In this way a new generation of highly collaborative solutions can take form. For example, two users who each wish to play a game against an opponent can locate each other through a rendezvous service, then directly connect to battle it out.
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Figure 6. Using XML Web services for peer-to-peer applications. 

Summary

XML Web services can be deployed to meet top IT challenges faced by businesses today: integrating enterprise applications, improving business-to-business and business-to-consumer services, supporting the mobile workforce, and enabling more efficient distributed and peer-to-peer applications. 

Meeting these challenges requires an agile, highly reliable platform. With its support for XML-based open standards and integration of the .NET Framework, the Windows Server 2003 platform provides the essential features and capabilities needed to develop, deliver, and operate XML Web services and enterprise applications. 

Related Links

See the following resources for further information:

Microsoft .NET Web site at http://www.microsoft.com/net.

.NET Glossary at http://www.microsoft.com/net/defined/glossary.asp.

Visual Studio .NET Web site at http://msdn.microsoft.com/vstudio/.

Microsoft Security Web site at http://www.microsoft.com/security. 

.NET and Security Web site at http://www.microsoft.com/net/develop/security.asp.

Microsoft .NET Framework at http://msdn.microsoft.com/netframework.

.NET Compact Framework at http://msdn.microsoft.com/vstudio/device/compact.asp.

Microsoft UDDI home page at http://uddi.microsoft.com/default.aspx. 

UDDI Web site at http://www.uddi.org.

For the latest information about the Windows Server 2003 family, see the Windows Server 2003 Web site at http://www.microsoft.com/windowsserver2003.  


