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Technical White Paper

Abstract

This paper gives a technical overview of the streaming media components of the Windows Media Technologies: Windows NT Server NetShow Services, NetShow Theater Server and the Microsoft Windows Media Player.
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Overview

Microsoft Windows NT® Server NetShow™ Services enable Internet Providers and organizations to deliver the highest-quality audio and video across the Internet or enterprise networks. NetShow Services consist of server and tools components for streaming audio, video, illustrated audio, animations, and other multimedia file types over networks. Users play Windows® Media content with the new Windows Media Player, a universal player that plays the most local and streamed multimedia file types. By deploying the rich streaming media features of the Windows Media Technologies, companies are empowered to deliver rich content to sell goods and services, provide news and entertainment, conduct training, and deliver corporate communications. 

Introduction

Only a few years ago, the business world was full of text documents, and adding graphics to them was not easy. Now the race is on to offer Web sites that attract and retain visitors through the latest in graphics and animation. Audio- and video-enabled Web sites and applications are the next wave. The integration of audio and video into applications such as online training, corporate communications, customer and sales support, news and entertainment services, and product promotions will provide individuals and organizations with new and exciting ways to communicate. 

The streaming media components of the Windows Media Technologies provide a complete solution for integrating audio and video into online applications, bringing the vibrant power of networked multimedia to the Internet and corporate intranets. With its leading-edge live and on-demand media-streaming technology, NetShow Services allow users to receive audio and video broadcasts from their personal computers. It uses a client/server architecture and sophisticated compression and buffering techniques to deliver live and on-demand audio, video, and illustrated audio (synchronized sound and still images) to users of the Windows Media Player. The Windows Media Player continuously decompresses and plays the content in real time. Users can listen and watch live audio and video programs or navigate on-demand audio and video content.

Building on the open, standards-based solution established with NetShow 2.0 Services, NetShow 3.0 Services provides an easy, powerful way to stream multimedia content across the Internet and intranets. The NetShow server components provide a comprehensive platform for streaming mono-quality audio from 2.4 Kbps to broadcast-quality video up to 8 Mbps (with NetShow Theater Server). The NetShow tools allow developers and Web professionals to add production-scale audio and video broadcasts to any Web application or site. 

The streaming media components of the Windows Media Technologies deliver the following: 

· Highest-quality multimedia experience. The Windows Media technologies support the industry’s widest range of bandwidths, supporting high-quality streaming at bandwidths from 3 Kbps audio up to broadcast-quality, full-screen video on dedicated LANs and ATM networks (with NetShow Theater Server). NetShow Services also offer a highly sophisticated intelligent streaming logic that allows it to deliver the highest-quality audio and video experience even under adverse network conditions. 
· Most integrated multimedia solution. NetShow Services offer the tightest integration with Microsoft BackOffice® family products, and Microsoft Office. It uses the Microsoft Windows NT Server operating system security model for secure media transaction delivery and integrates with Microsoft PowerPoint® presentation graphics program to automate the process of combining audio and video with PowerPoint presentations. NetShow Services also integrate with Microsoft Site Server to enable pay-per-view and pay-per-minute billing capabilities, usage analysis reporting, and personalized ad insertion. Server administrators can take advantage of Windows NT Server 4.0 security to control access to streaming media content.
· Most comprehensive multimedia service. NetShow Services provide a complete, easy-to-use set of tools for encoding and authoring of streaming content and ships with many wizards and templates that make server setup and configuration quick and easy. Users play Windows Media content with the new Windows Media Player, a universal player that not only plays Advanced Streaming Format (ASF) content but also most local and streamed multimedia file types including WAV, AVI, QuickTime, and RealAudio/RealVideo content. Many third-party tools are available to extend the functionality of the tools that ship with NetShow Services, and a software developer’s kit (SDK) is available, allowing any developer to write new tools or extend existing applications to work with NetShow Services or ASF.
NetShow Services, with its authoring tools, client, encoder, and server APIs, and complete support for the ASF file format, represents a significant source of opportunity for third parties creating value-added products such as ASF authoring tools, streaming media servers targeted toward vertical markets, and multimedia tools. Independent software developers can augment their own products with NetShow functionality or provide compatible add-ons. 

NetShow Services, Microsoft NetShow Theater Server, and NetMeeting™ conferencing software comprise the Microsoft family of networked multimedia solutions. Together, they provide complete information-sharing solutions, spanning the spectrum from one-to-one, fully interactive meetings to broadly distributed one-way, live, or stored presentations. While NetMeeting enables one to communicate with a small number of others, such as through desktop videoconferencing, NetShow makes it possible to reach a virtually unlimited audience. 

NetShow Theater Server is based on the Windows Media technology, providing broadcast-quality, full-screen MPEG 1 and 2 streaming video content across high-bandwidth networks or dedicated video LANs. Users play content from NetShow Theater Server and NetShow Services with the Windows Media Player. Key markets for the Microsoft NetShow Theater Server are entertainment, training, advertising and retailing, and hospitality, for use in hotels, cruise ships, and in-flight entertainment systems.

Together, NetShow Services and Microsoft NetShow Theater Server enable a full range of audio and video delivery solutions over a variety of networks.

Streaming Media Basics

Technology Overview

NetShow Services provide a wide variety of features that allow customization of the system. How you use NetShow Services depends largely on the types of media you want to stream and the characteristics of the network used to deliver the data. Understanding these basic concepts helps determine how to deploy NetShow Services for your particular application.

· How NetShow Services works: media streaming. Until recently, video on the Web has been a download-and-play technology. It worked as follows: the user clicked a URL corresponding to the video file; the standard HTTP protocol was used to fetch that file to the local disk; and, based on the extension of the file (.avi or .mov), Windows Media Player or Apple's QuickTime player was invoked to display the video. This basic solution, while having the advantage of simplicity, had a fundamental flaw. The user had to wait for the entire video file to download before he or she could see any of its content. Because video files are usually very large, the only video found on the Web were short 30-second clips. Even these short clips were avoided by most users connected to the Internet with 28.8-Kbps modems. 

NetShow Services uses a client/server streaming architecture to deliver multimedia content to clients. With streaming video technology, the video is displayed to the end user as it streams over the network in real time. Other than a few seconds of latency at the beginning, there is no wait associated with watching a video clip, and it doesn't matter whether the clip lasts 30 seconds or one hour.

· Network bandwidth. Every computer network connection (Internet or intranet) has an upper limit on the amount of data that can pass through it in a given second. This data limit is called its bandwidth. The data rate (also bit rate) of an audio and video file is the amount of data that must transmit in a given second for the whole file to be heard or viewed in its entirety. To transmit a content file completely and smoothly, its data rate must be less than the available bandwidth of its target network.

· Content compression. Because today’s networks are usually bandwidth-constrained, audio and video files must be compressed to reduce their data rates. For example, the raw data for a one-hour movie shown at 640 x 480 resolution at 30 frames per second (fps) requires about 100 GB of disk storage space. Transmitting this uncompressed video over a 10-Mbps Ethernet link would take about 22 hours, and transmitting the same video over a 28.8-Kbps modem would take about 320 days. To compress, mathematical compression algorithms called codecs are applied that analyze the audio and video and decide what bits of data can be removed or merged with minimum impact on what the human ear will hear or eye will see. By nature, however, applying compression to an audio or video clip will result in some loss of quality.

· Intelligent streaming. It is a major challenge to cope with variable bandwidths over the Internet and networks. This problem takes two related forms: time-dependent and site-dependent bandwidth variation. Time-dependent bandwidth variation is caused by changes in network traffic, since the network is a shared resource. Site-dependent bandwidth variation arises because the video stream in many target applications is sent to multiple sites, which may have different available bandwidths (for example, one recipient may be within the same building on a LAN, while another might be connected by means of an ISDN line). NetShow Services utilize intelligent streaming technology and provides the logic to dynamically detect changes in available bandwidth and to provide the best-quality streaming video to each user.

NetShow Services incorporate intelligent streaming technology, which automatically delivers the best quality audio and video by dynamically optimizing stream quality based on network conditions. This technology comprises enhancements in the encoder, the server, and the client. The technology is designed to guarantee optimum audio or video quality (at low bit rates [28.8 and 56 Kbps]) even when network congestion is present. 
· The encoder automatically embeds two streams into a single ASF for either 28.8 or 56 Kbps encoding. The NetShow server selects the appropriate bandwidth, automatically selects the appropriate protocol from Multicast UDP, UDP, TCP, and HTTP and thins the stream when network bandwidth drops. 

· The NetShow server also packs more bits into each packet on the wire, and dynamically resends missed UDP packets where appropriate. 

· The Windows Media Player utilizes an improved and highly loss-tolerant MPEG 4 codec (second generation), which allows the player to dynamically trim video frames based on actual available bandwidth. 
· In addition to adjusting to available bandwidth, the Windows Media Player incorporates the automatic downloading of codecs. This feature allows the initial client download to be as small as possible, with dynamic downloading of codecs if needed. Distribution of codec improvements is also greatly simplified by this technology.

Other techniques used to improve audio/video quality for the end user include stream thinning technologies (incorporates dynamic bandwidth allocation, which allows the player to scale the video or audio to the bandwidth available), mutually exclusive banding (MEB - multiple streams are created in one ASF file at low bit rates), and seamless stream switching, which makes transitions for multimedia content smoother . No other streaming solution provides this level of sophistication.
· Two key delivery techniques: unicast and multicast. Unicast refers to networking in which computers establish two-way, point-to-point connections. Most network operations today work in this fashion—a user requests a file, a server sends the file to that client only. When streaming multimedia over a network, the advantage to unicast is that the client computer can communicate with the computer supplying the multimedia stream. The NetShow server can provide a unicast video stream to a client, and the client can take advantage of the VCR controls in the Windows Media Player to ask the server to pause the stream or to skip backward or forward to a marker in the stream. The disadvantage to unicast is that each client that connects to the server receives a separate stream, which rapidly uses up network bandwidth. 

IP Multicast refers to networking in which one computer sends a single copy of the data over the network and many computers receive that data. Unlike a broadcast, routers can control where a multicast travels on the network. When streaming multimedia over the network, the advantage to multicasting is that only a single copy of the data is sent across the network, which preserves network bandwidth. In large companies the bandwidth savings can be substantial. The disadvantage to multicasting is that it is connectionless; clients have no control over the streams they receive, so they cannot pause or skip backward or forward in the stream.

To use IP multicast on a network, the network routers must support the IP Multicast protocol. However, whether or not your network routers support multicasts, you can always use NetShow multicasting on the local node of your LAN. In addition, by setting up NetShow servers on each node of your network, you can distribute a single stream to the NetShow server on each node and then use NetShow server to multicast to clients on that node. Most routers sold within the last two to three years are able to handle multicast. In order to multicast-enable them, router software upgrades are required. 

NetShow Services combine the best of these two delivery techniques, enabling network managers to choose whether unicast or multicast is most appropriate for their network and best suited for their applications and needs. NetShow Services offer greater assistance in setting up, managing, and monitoring unicast or multicast broadcasts. Wizards automate and simplify setting up of unicast and multicast broadcasts (including more than 25 predesigned stream formats for quick startup), while the redesign of the user interfaces for NetShow server ease broadcast stream programs, which are the content for that station.

Streaming media Components of windows Media Technologies

The streaming media components of Windows Media Technologies enable Internet Providers and organizations to deliver the highest-quality audio and video across networks. The streaming media components of Windows Media Technologies consist of the following software components: 

Windows Media Player

Users play Windows Media content with the new Windows Media Player, which is based on the Microsoft DirectShow™ API architecture. The Windows Media Player allows intranet and Internet surfers to play audio, illustrated audio (synchronized sound and still images), and full-motion video files, plus RealAudio and RealVideo 4.0 (and earlier) content, as well as adding native playback of all multimedia data types. 
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Access to Windows Media content is simple; once the Windows Media Player is installed, simply activating a link to a Windows Media file causes the player to launch automatically and begins playing the requested file. Within seconds, the content starts playing, with no download required. Windows Media content can be linked like any file type; however, the most common way is to embed the content in a Web page, sometimes with the player also embedded as a Microsoft ActiveX® control. 

The Windows Media Player is an ActiveX control and a helper application that embeds the Windows Media ActiveX control in it. The ActiveX control allows developers to embed Windows Media content in applications that support ActiveX controls (like Internet Explorer, Microsoft Visual Basic® development system, Microsoft Visual C++® development system, and many third-party tools and applications). The Windows Media Player can be run independently from the user’s browser by launching it in a helper application that runs on top of the page. The advantage of playing content in the external player is that it can be launched through a small redirector—for example, in an e-mail message, from a shortcut to a location on a corporate network, or in the background while the user surfs to other pages on the Web. This allows the content to begin playing immediately, and allows the Web designer maximum flexibility during the design process. 
The player enables the same functions as a regular VCR, allowing the user to stop, pause, and start content, as well as controlling the volume during playback. In addition to the content, areas are provided for watermarks on the video, space for advertisement insertion, as well as information about the video being played. 

Significant features of the Windows Media Player include the following items: 

· Favorites menu similar to the feature of Microsoft Internet Explorer. A user can add, organize, and delete Windows Media content from the menu’s selections.

· A user can adjust the sound level, or select a mute check box.

· Content-specific logos are available in the display bar, and a content-specific graphic is available in the banner bar. 

· New Marker menu selection for easy access to any marker in selected content

· Universal player that plays Advanced Streaming Format (ASF) content, RealAudio version 1.0 through version Beta 3.0, and RealVideo version 4.0, as well as content in a variety of formats, such as AVI, MPEG, MIDI, and VRML.

· Support for VXtreme codecs, Moving Picture Experts Group formats (MPEG-1 and MPEG-2).

· Automatic codec downloading. If the client computer doesn’t have a required codec, the player downloads it. 

· Playlists. The player can deliver a sequence of individual pieces of content as a seamless stream.

· Enhanced .asx files that allow content providers to brand the player, control the duration of an .asf file, and more.

· Full-screen video at almost all bit rates.

NetShow Server Components 

The NetShow server components consists of a set of services running on Windows NT Server that allows users to unicast and multicast audio, video, and other files to client computers. The NetShow server can deliver both live and on-demand content. To deliver live, real-time content, the server works in conjunction with the NetShow Encoder, which compresses the audio and video feed in real time and passes it to the NetShow server for delivery to the network. Delivery of on-demand content requires that it be stored on a server’s hard drive and passed to the network by the NetShow server. The server also includes the NetShow Administrator, a set of administrative tools to manage, configure, and monitor NetShow Services. The NetShow server allows the server administrator to set the maximum number of concurrent streams the server can run and can limit the amount of data the server can send at one time. The NetShow server also allows configuration and setup channels, and programs that for multicasting content at specific times. 
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· An easier-to-use NetShow Administrator provides Quick Start options to help set up your live or on-demand source, stations (formerly channels), and unicast or multicast streams. 

· Logging of multicast as well as unicast client, and activity information. The NetShow server now sends multicast log information to a Microsoft Internet Information Server (IIS), which NetShow Administrator can configure. 

· Wizards that help server administrators create publishing points, organize .asf files for on-demand playback, and configure all files needed to multicast NetShow content. 

· Support for client authentication, authorization, and notification on each individual piece of stored or real-time content. 

· Server-to-server distribution feeds using Hypertext Transfer Protocol (HTTP), providing friendlier behavior in the presence of firewalls. 

· Options for setting a maximum number of unicast clients that can connect to the server, maximum bandwidth to stream to clients, and maximum bit rate for streaming a file.

· New property pages for security, HTTP authentication, and logging. NetShow Services logging information is output in WC3 format, as is additional logging information useful with Site Server site analysis tools.

NetShow Tools

The foundation for the NetShow content creation components is the Advanced Streaming format (ASF). NetShow tools handle both real-time (live) and on-demand (stored) ASF content. The NetShow Encoder allows the creation of live content for 
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broadcast over the Internet or intranets. The NetShow Encoder allows content authors to encode live audio and video feeds and add them to dynamic mixtures of other media, such as audio, video, text, URLs, and script commands. The appropriate media components are synchronized, compressed, augmented with error-correction information, and transmitted over a network.

Significant features of the Encoder include the following items:
· An easier-to-use NetShow Encoder provides a Quick Start option. Pick a streaming configuration and Encoder does the rest: selecting from available audio and video devices, and configuring itself to stream content to a NetShow server.

· Delivery of encoded content through HTTP enables the encoder to send its stream to a server through a firewall. 

· Quicker setup with predefined template stream formats. Choose a format and defaults that Encoder lists, or customize them to meet your needs. NetShow Services include 25 template stream formats that both NetShow Encoder and NetShow server components understand. These formats provide high-quality audio and video, make it easy to set up a station on the server, and to stream a live multicast. 

· Toolbar for quick access to frequently used features. 

· Property pages for viewing or editing the properties of a stream’s configuration.

· More informative user interface, providing quick access to critical Encoder information.

· Preview pane allows direct viewing of the Encoder’s output on the encoding machine.

· The highest-quality audio and video codecs available with any streaming media server.

In addition to the Encoder, the NetShow tools provide simple ASF authoring tools for creating or editing on-demand content. These include the NetShow Indexer, NetShow T.A.G. Author, an Adobe Premiere export plug-in, and the command-line utilities VidToAsf, WavToAsf, and PublishToAsf. In addition to the growing number of NetShow content creation tools, there are also an increasing number of third-party tools that output .asf files. The following list briefly describes the NetShow tools. 

· NetShow Encoder. The Encoder turns any live source (such as output from a microphone or a video camera) into an ASF stream or ASF file. The Encoder can also be used to convert an AVI or WAV file to an ASF file.

· NetShow T.A.G. Author. Version 2.0 of this tool was enhanced by Digital Renaissance, and is a basic tool for synchronizing JPEG images with audio and script commands. The tool has an improved user interface, is easier to use, and features customize views, dockable windows, Individual media tracks and track bar, Image and script lists, HTML templates, automatic marker TOC, frame flips for URLs, code for Script Commands, Microsoft Internet Explorer, and Netscape Navigator, and can launch media editors from within the application

· NetShow Indexer. A GUI tool for simple "cutting" of existing ASF files (similar to the command-line utility asfchop.exe from V 2.0). This tool adds indexing to video files, and adds properties, markers, script commands to ASFs import and export vidtoasf script files.

· Adobe Premiere plug-in. An export plug-in for Adobe Premiere that allows users to edit their movie using Premiere and output their movie directly to ASF.

· VidToAsf. A command-line utility that converts AVI or MOV files into ASF files. Using a command-line option, users can also specify script files that will add markers, invoke URLs, and execute script commands. 

· WavToAsf. A command-line utility that converts WAV files into ASF files. Using a command-line option, users can also specify script files that will add markers, invoke URLs, and execute script commands. 

· Publish to ASF. A PowerPoint add-on tool (shipped with Microsoft Office 97) that saves PowerPoint slides and accompanying audio clips together as a single ASF file. Using the Narration tool in PowerPoint, users can create an audio clip for each slide in their presentation. At any time, users can create an ASF file from a current presentation by using the Publish to ASF tool. 

· PowerPoint Internet Assistant. A PowerPoint add-on tool (for use with the version of PowerPoint shipped with Microsoft Office 95) that turns all slides in a presentation into .jpg images. Users can then create an ASF file using NetShow T.A.G. Author. 

NetShow Software Development Kits (SDKs)
Microsoft SDKs allow developers access to the technologies that enable easy third-party tools creation. NetShow Services comes with Software Development Kits for each of the three major components:

Client Software Development Kit. The Client SDK documents the interfaces to the Microsoft Media Player. This gives developers of Web pages and client applications all the information they need to integrate NetShow functionality into their products. The developer has complete control over audio and video rendering along with the ability to interpret script commands transmitted as part of the NetShow stream.

Server Software Development Kit. The Server SDK documents the interfaces to the three administration controls. This gives an application author complete local or remote control over a network of NetShow servers. As an example, NetShow administration could be integrated into an overall enterprise management system. 

Encoder Software Development Kit. The Encoder SDK documents the interfaces to the Encoder itself. This gives application developers the ability to automatically insert script commands into the NetShow stream alongside audio and video. For example, a closed-caption or subtitling application could feed its output directly to the NetShow Encoder by using these interfaces. The PowerPoint NetShow Presenter add-in for the PowerPoint presentation graphics program is another example of an application written using the Encoder SDK.

Streaming Media Solutions for business
NetShow Services are the most complete, easy, and cost-effective streaming media solution that allows for the creation, storage, and streaming of live and on-demand content. By providing the highest level of integration with Microsoft BackOffice, and Office products, users can easily build compelling multimedia solutions for selling goods and services, providing entertainment, conducting training, and delivering corporate information.
Integration with Other Windows NT Services

NetShow 3.0 Services are tightly integrated with other Windows NT Server services in the following ways:

· Integration with Windows NT Server security (NTLM and SSPI) for secure media transaction delivery. The NetShow server provides three out-of-the-box authentication schemes; the basic security authorization (typical for the Internet); a basic-to-NTLM type (typical for a mixed internet/intranet situation); and NTLM-to-NTLM (typical for intranet-only scenarios). NetShow Services provide cross-platform security, IP access control, and publishing point security for real-time and on-demand streams. This level of access control, when combined with commerce functionalities in Microsoft Site Server 3.0, provides easy, off-the-shelf pay-per-view and pay-per-minute solutions. NetShow also provides APIs for custom authentication (typically to a user database), which provides customized streaming media commerce solutions.

· Utilizes all key Microsoft Windows NT Server manageability features, including a graphical administration console, performance monitoring, an integrated directory and security model, and the Event Log, which records program execution information. NetShow Services also add a default NetShow report in Site Server 3.0.

· NetShow Services also fully supports Windows NT connectivity, including network environments such as IP, IPX, 14.4/28.8 POTS, ISDN, Ethernet, and others, as well as the common security mechanisms built into Windows NT. Sharing the same user interface, APIs, services, and tools means that end users and computer professionals do not have to learn different interfaces or tools. An integrated solution offers easier management, better connectivity, and lower support costs.

· NetShow Services provide an efficient, reliable, scalable, and secure solution for delivering audio, illustrated audio, and video content over corporate intranets and the Internet.

Integration with Site Server 
NetShow SErvices is the only streaming media service tightly integrated with Site Server 3.0, Microsoft's next-generation Web management and commerce solution software. This tight intergration provides the following benefits

· Integration with Site Server commerce services for pay-per-view and pay-per-minute billing services, allowing hosting providers and content providers to build a revenue model for streaming solutions. It is possible to control client and server connections to a NetShow server and the NetShow Encoder based on the IP addresses of the clients or servers attempting to connect. Access is controlled by creating a list of addresses in the Windows NT registry. By default, all connections are allowed. Client connections and client bandwidth can also be limited by virtual roots, and on a file-by file-basis, NetShow Services integrate with Site Server ad services, allowing easy, dynamic, and personalized insertion of ads into video streams. 

· Integration with Site Server usage analysis services, allowing administrators to monitor traffic and analyze usage of streaming media. Client statistics can be configured for output as a text file or in the standard WC3 file format (for input to common analysis tools). However, integration with Microsoft Site Server provides more detailed client statistics and more extensive client reports (including a default NetShow report). NetShow Services provide the only streaming media solution to provide multicast client access statistics logging (using HTTP and an ISAPI script on the NetShow server). 

Integration with Site Server content replication services allows easy replication of streaming media content, inside or outside the firewall. 

Integration with Web Services

Integration with Windows NT Server Web Services makes it easy to embed audio and video content into Web pages. Because NetShow Services and Internet Information Server are designed to work together, they combine to deliver a complete, well-tested, and high-performance system for broadcasting multimedia. Custom build solutions can be easily implemented using functionality provided by IIS (like Active Server Pages [ASP], or ISAPI for example). In addition, the NetShow server now allows multicast statistics logging through ISAPI script, as well as logging support for other custom CGI and ISAPI scripts. Integration with Network servers 

Content can be stored on a hard drive, and whenever that data is published to a Web server and to clients, virtual directories can be created. This is especially helpful when content is being added and removed daily, or even more frequently. And, as noted earlier, it is possible to place limits on the throughput of a server, or limit the bandwidth available for streaming certain files, and publishing points, even down to individual ASF files, for example. These are functions corporate network managers require for deployment of NetShow servers on their intranets.

Integration with Other Applications 
NetShow Services can be easily integrated with other products or technologies (for example, chat capabilities) allowing ICPs to create highly interactive multimedia broadcasts. 

Integration with Microsoft Internet Explorer 

The Windows Media Player is highly integrated into Microsoft Internet Explorer 4.0. Although Internet Explorer 4.0 includes the NetShow 2.0 player, future versions of Internet Explorer will include the Windows Media Player. Integration of Windows Media technologies with Internet Explorer provides the following benefits:

· The Windows Media technologies bring the power of broadcasting to users, enabling them to receive a new class of innovative interactive content, including synchronized streaming of audio and video with other Web page elements, such as URLs, to increase the impact of content delivery. 
· The Windows Media Player can forward the received URL addresses to Internet Explorer, allowing a new Web page to be displayed in either the browser window or a frame contained within the page currently being viewed. 
· Image and video hotspots can also be created. While hyperlinks and image maps are a common concept in Web pages, they have been limited to text or a static image. Windows Media content enhances hyperlinks and image maps by associating user interactivity with defined regions on dynamically changing images, or even video. 
· Additionally, Visual Basic or JavaScript can be combined with Windows Media content to enhance broadcasting with a multitude of Microsoft Visual Basic development system and Java capabilities. The retrieval of live data will facilitate the development of specialized programs and generally enhance the user experience by providing a new class of interactive content. The Favorites menu comes preloaded with links to popular content on the Internet, for convenient access. 

Integration of Ad Insertion Functionality
The Windows Media Player is the only multimedia player available with a click-through ad banner bar. With the Windows Media Player content branding and attribution is easier. Microsoft provides the startup animation (which can be turned off or changed), and the player now sports a title bar (an advertisement banner that runs below the video window has been implemented), the display bar with optional click-though, and watermarks for ease of content identification. 
Conclusion

The streaming components of Windows Media Technologies deliver the highest-quality audio and video streaming media. Integrated with advanced capabilities from other Microsoft products or easily integrated with third-party products, NetShow Services provide a complete solution for delivery or playback of multimedia content, as well as a total commerce-enabled streaming media platform. NetShow Services, with support of open standards, easily extensible platform for multimedia content delivery, and ability to playback 99 percent of the streaming media content on the Internet, is the best choice for streaming multimedia delivery.

For more information

More information is available on the NetShow Services Web site at http://www.microsoft.com/ntserver/basics/netshowservices/
Information about the Windows Media Player is available at http://www.microsoft.com/windows/mediaplayer
Information about Microsoft NetShow Theater Server is available at http://www.microsoft.com/theater/ 
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