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Abstract

Windows NT Server NetShow Services, the NetShow Theater Server, and the Windows Media Player are the streaming media components of the Windows Media Technologies.

The NetShow Services is the latest release of the Windows NT Server operating system streaming media services, which enable Internet Providers and organizations to deliver the highest-quality audio and video at every bandwidth across the Internet or enterprise networks. The NetShow Theater Server is the video server that delivers broadcast quality video over high bandwidth networks. The Windows Media Player is the client that enables users to playback the audio or video content from these two environments as well as most popular local and streamed multimedia file types.

This technology provides the foundation for delivering rich, interactive multimedia to sell goods and services, provide news and entertainment, conduct training, and deliver corporate communications.
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Streaming Media Challenges
Trends and Needs

Just a few years ago, Web pages consisted of text and the occasional graphic. Today, more and more Web designers are using video and audio to convey information and captivate audiences. Despite this multimedia trend, however, poor image and sound quality coupled with long download times do not meet end-user needs or expectations. 

Currently, most customers see and hear Internet audio and video content through the “download-and-play” method: a user must download the entire clip from a Web site to the computer’s hard disk drive before viewing it. It frequently takes longer to download a file than to play it. For example, a 42-second video clip that is less than one quarter of the screen size can take 18 minutes to download over a 28.8 Kbps connection. Equally disappointing for users is the amount of hard disk drive space that these files can take up once they are downloaded.

Recognizing the need for quick access to the high-quality audio and video content on the Internet and Intranet, the NetShow( Services in Microsoft® Windows NT® Server were developed to enrich the end-user multimedia experience. As a client/server software solution, the NetShow Services provide the tools to author, deliver, and view some of the high-quality audio and video content on the Internet or enterprise networks.  

The streaming media components of the Windows® Media Technology meet the needs of end users, content developers, and administrators by addressing the following objectives: 

· Deliver the high-quality audio and video at typical 28.8 Kbps or 56 Kbps modem connections up to television-quality video images.

· Stream multimedia content without consumption of large amounts of bandwidth either on the local network or on the Internet.

· Develop a scalable, interoperable, standards-based solution enabling multiple, simultaneous users, compatibility with other products, and support of multiple file formats.

· Educate network administrations about deploying streaming technology in their networks and what applications benefit from streaming technology. 

User Needs

The streaming media components of the Windows Media Technologies provide an easy and powerful way for end users to immediately experience high-quality multimedia content without network congestion or time-consuming “download and play” methods. Intelligent streaming provides the quality associated with existing streaming solutions, without the adverse impact on bandwidth. As network and bandwidth conditions degrade or improve, the NetShow Services dynamically adjusts to maximize available bit-rates without user interaction. Intelligent streaming provides users with the quality they need while eliminating long download times and minimizing network congestion.

Users of Microsoft Windows Media Player can view content immediately as delivery from the server begins, interact with files through developer inserted “hot spots” or scripts, play back content for instant replay, and preview excerpts of sample content. These features combined with ease-of-use optimize the viewer experience. 

Developer Needs

NetShow Services addresses the needs of content providers, ranging from educators and corporations to traditional television broadcasters, by providing the tool set to author and stream seamless, high-quality multimedia content into any Web application or site.  The Microsoft Windows Media Player supports and/or plays multiple standard formats, such as Advanced Streaming Format (ASF), Real Audio/Real Video, AVI, QuickTime, WAV, and MPEG 1 and 2, permitting content developers to easily create rich, high-quality sound and images. The resulting multimedia presentation is viewed on a single user interface with seamless switching between different content elements. 

Content developers may author or convert entire presentations, insert advertisements, and monitor viewer usage and statistics, while supporting a myriad of commercial or broadcast applications. Also, because files are never downloaded or saved on the client’s PC, disk space is not impacted and copyright protected materials remain secure.

Administrator Needs

As a software-based solution using the Microsoft Windows NT Server operating system platform, NetShow Services considers the needs of administrators and IS managers. It runs on standard PCs without dedicated, proprietary hardware, is easily modifiable to adapt to changing market or technology conditions, and may be added to existing systems running Windows NT Server, permitting delivery of streaming multimedia and IP multicasting from a single platform.

Intelligent streaming helps in replacing long download times, network congestion, and inefficient use of hard disk space while minimizing impact on bandwidth. This feature enables IP multicasting on wide area networks (WAN) without demanding high bandwidth.

Solution Requirements

When picking a streaming media solution, it is critical that the product meets these customer requirements:

· Quality. The ability to deliver quality audio and video from basic, mono-quality audio over 9600 Kbps modems to full-screen, broadcast-quality video over dedicated, high-bandwidth networks. For a streaming solution to work over such a vast array of data rates, it must have a variety of compressor/decompessor schemes (codecs) available to compress the content to stream over such limited connections.

· Scalability. The server solution must scale from small workgroups for corporate usage to thousands of streams to handle enterprise network or Internet traffic. For WAN environments, it must have the capability to send streams to geographically dispersed servers, thus reducing network traffic over the WAN. It also needs to take advantage of connectionless multicast so that companies don’t monopolize their networks with multimedia traffic.

· Standards-based. The solution should be comprised of standards-based technologies to deliver cost-effective solutions and maximum customer choice. Commerce, advertising, personalization, day-to-day applications, and security must be open for third parties to build on an open environment.

· Ease-of-use. The solution must be easy to use and provide developers with a rich set of tools to create interesting content as well as a host of third-party companies to choose from to support that platform. The solution also must be easy for the viewer to use.

Solution: The streaming media components of the Windows Media Technologies
· Quality. Providing the widest range of streaming media bandwidths, from 3 Kbps to 8 Mbps full-screen, the NetShow Services and Microsoft NetShow Theater Server, offers the broadcast range of quality audio and video on the market today. With codec independence content providers choose the best compression scheme for high-quality streaming content. This intelligent streaming technology automatically optimizes audio and video quality based on network or modem conditions.

· Scalability. As a truly scalable solution, the Windows NT Server NetShow Services can handle up to 1,200 simultaneous streams from a single-CPU server. It supports connectionless multicast, giving customers the ability to deliver a single stream to hundreds or thousands of people simultaneously. The Fanout service allows administrators to easily and cost-effectively distribute the streams to other NetShow-based servers, reducing network traffic over the WAN. Since the NetShow Services are a key feature of Microsoft Windows NT Server, it maximizes the reliability and security features of the operating system permitting a solid platform and a secured environment for streaming content.

· Standards-based. NetShow Services is an open platform that allows third-party content developers to utilize streaming multimedia within their applications as well as permitting third-party companies to develop applications that support the NetShow technology. The Advanced Streaming Format (ASF) and Advanced Authoring Format (AAF) standards allow developers as well as third-party companies to build and extend their products around the growing streaming multimedia market.

· Ease-of-use. Easy to use tools convert WAV, AVI, and QuickTime files to .ASF files. ASF supports the ability to synchronize many elements such as audio, video, graphics, Uniform Resource Locators (URLs), and scripts, creating compelling and interactive multimedia content. Integration with the customer’s existing applications, such as the Microsoft PowerPoint® presentation graphics program, make it easy for companies to extend their applications to include streaming technology. 

The Windows NT Server NetShow Services meet the quality, scalability, standards-based, and ease-of-use requirements that customers need in a streaming media product. With simplified tools for hosting, creating, and playing streaming multimedia, NetShow Services provide high-quality technology for delivering media across the Internet or a company’s Intranet.

How NetShow Services Work
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The following diagram provides a high-level architectural overview of how customers can deliver both live and stored content over the Internet and Intranet environments using the NetShow Services.
Live Content Example – A business wants to cover a live event such as a concert and deliver it over the Internet or Intranet. A live video source, like a VHS video camera, captures the content and delivers it over the Internet or intranet using NetShow Services. This content also may be saved on the NetShow Service for on-demand playback later.

On-Demand Content Example – A business wants to deliver a training video over the Internet or intranet. A Beta SP tape or VHS tape can be easily converted to ASF, allowing stored content to be streamed from their server running Windows NT and its NetShow Service to an employee’s PC on request.

The streaming media components of the Windows Media Technologies

Windows NT Server NetShow Services

Server Component

The server component runs on Microsoft Windows NT Server that streams audio and video content to clients that either have Microsoft Windows operating system, Apple Macintosh, and UNIX. Streamed content is available simultaneously to multiple clients (multicast) or using a one-to-one connection (unicast). The NetShow Services use a Web-based administrative application for monitoring real-time NetShow usage, managing content, and configuring the system.

Tools Component

There are varieties of content and conversion tools to build or convert live media into .ASF files- the industry standard file format. These authoring and conversion tools include: 

· NetShow Encoder. Converts live audio and video to ASF, and allow command strings to be added to the stream. 

· NetShow Indexer. Allows script commands or markers to be added to the .ASF file, and allows the start and stop time of the .ASF file to be edited. 

· NetShow T.A.G. Author. Assembles, synchronizes, and compresses audio tracks and image files into a single .ASF file. The resulting content is called illustrated audio because it resembles a slide show set to music. This tool also adds script commands and URLs to .ASF files. 

· Adobe Premiere Plug-in. Allows users to edit a video file using Premiere, and save the completed video in ASF.

· Other utilities available are: VidtoAsf, WavtoAsf, ASFChop, ASFCheck, ASXText, and Publish to ASF
Microsoft Windows Media Player

Client software, called the Windows Media Player, receives and renders multimedia streams from the NetShow Services. The client renders ASF media including audio, video, images, URLs, and scripts, as well as several other local and remote media types. Regardless of type of media, all content is viewed through one user interface.

NetShow Theater Server

While the NetShow Services are included as a core service in Windows NT Server, NetShow Theater Server is retailed separately as a product in the Microsoft BackOffice® family.  NetShow Theater Server uses the Microsoft Video Player to stream full-screen, high-quality video (MPEG-1 and MPEG-2) to PC clients. NetShow Theater Server uses a distributed, fault-tolerant architecture that makes it ideal for live broadcast or other mission-critical applications for which scalability is important. Many customers will deploy both NetShow Services and NetShow Theater Server based on application and bandwidth needs.

Customer Scenarios for Streaming Multimedia

Multimedia supports better communication. The richer data structures of sound and moving images transcend the communicative power of text and graphics. This is one reason why audio- and video-enabled applications are the next wave of Internet and LAN-based technology. Many Web developers are now adding audio and video to their Web sites and networks. NetShow Services are a complete platform for integrating audio and video into a number of Web-based applications such as the scenarios illustrated below.

Education and Training
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Extend the classroom by streaming taped instruction through the Internet and Intranets. By broadening the paying audience, institutions may maximize the value of their initial investment. 

· Make it easier for trainers to generate compelling and memorable content and for users to receive training whenever and wherever needed using their PC. 

· Deliver multimedia presentations over corporate networks and the Internet(helping companies to save substantially on the costs normally required to distribute training materials, binders, or CD-ROMs. 

· Provide a single source of training content to be updated immediately on the network without printing and distributing revised information company-wide. Helps save money and provide the latest information.

Corporate Communications
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Provide opportunity for everyone within the organization to view important organizational briefings live, such as internal presentations or presentations for the press or analysts. 

· Capture live presentations for playback later, building a library of multimedia information for reference and training on-demand.

· Can reduce travel costs by eliminating the need for employees to attend training or other meetings in distant locations since the information may be accessed from their PC.

News and Entertainment
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Make existing or new Web sites come alive with interactive multimedia content.

· Broadcast live or on-demand news and other entertainment, including musical or sporting events. 

· Expand distribution channels beyond a typical broadcast to include international markets via the Web. By charging Internet users or advertisers for the same content delivered through normal channels, news and entertainment organizations can significantly expand their revenue potential. 

Advertising and Retailing
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Use multimedia techniques to advertise products or services on existing or new  Web sites(a more compelling advertising technique than using static Web pages.

· Synchronize sound and images to create illustrated audio (a “slide show” set to music). Illustrated audio provides a rich environment to advertise and showcase a product or concept to its best advantage, such as in a media catalog. 

· Insert advertisements in streamed multimedia broadcasts, providing an alternative method to finance such content over pay-per-view techniques. 

Hospitality and Travel
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Replace or enhance traditional videotape-based systems in hotels, in-flight systems, cruise ships, hospitals, and connected communities. 

· Integrate video rentals and other services, such as Web browsing, e-mail, and games, to enhance revenue potential. Systems may be customized to automate delivery and customer billing, and track usage. 

· Support the high quality, full screen, full motion video applications using MPEG 1 or 2 formats.

Availability and Pricing

The following product and contact information applies to the streaming media components of the Windows Media Technologies.

Product Name
Microsoft Windows NT Server NetShow Services

List Price
Included with Microsoft Windows NT Server 4.0.  Also available on the web and connect time charges may apply.

Company 
Microsoft Corporation

Address
One Microsoft Way, Redmond, WA 98052-6399

800 Phone Number
(800) 426-9400

Phone Number
(425) 882-8080

Fax Number
(425) 936-7329

Web Site
http://www.microsoft.com/ntserver/basics/NetShowservices.

Product Name
Microsoft Windows Media Player

List Price
Included with Windows 98 update and Windows NT 5.0 operating systems.  Also available on the web and connect time charges may apply.

Company 
Microsoft Corporation

Address
One Microsoft Way, Redmond, WA 98052-6399

800 Phone Number
(800) 426-9400

Phone Number
(425) 882-8080

Fax Number
(425) 936-7329

Web Site
http://www.microsoft.com/Windows/MediaPlayer/default.asp

Product Name
NetShow Theater Server

List Price
Server $2499.00 w/ 5 CALs 

5 CAL Client Pak $499.00

20 CAL Client Pak $1,799.00

Company 
Microsoft Corporation

Address
One Microsoft Way, Redmond, WA 98052-6399

800 Phone Number
(800) 426-9400

Phone Number
(425) 882-8080

Fax Number
(425) 936-7329

Web Site
http://www.microsoft.com/theater

New Product Features Table of the streaming media components of the Windows Media Technologies

Windows NT Server NetShow Services

Feature
Functionality
Benefit

Server components

Distribute through HTTP protocol
Serves a unicast stream through HTTP to another Windows NT/NetShow server.
Makes it easier to deliver streams through firewalls without having to open up a specific port on the firewall.

Distribution proxy authentication
If user faces a proxy challenge, the server will offer the user the opportunity to put in their ID and password.
Firewall security. 

Stream thinning, switching
Delivers the stream based on audio and throttles the video based on client connection speeds at 28.8 Kbps and 56 Kbps. 
Improved streaming quality throughout the client connection.

UDP resend
If UDP packets are missing, the server resends the lost packets.
Better quality of media when using the UDP protocol.

Limit client connections per publishing point
Limits the number of clients that are connected to a publishing point.
Better management on hosted servers for maximizing clients to a specific publishing point–great for billing scenarios.

Limit total bandwidth per publishing point
Limits the bandwidth per publishing point.
Better management on hosted servers for maximizing clients to a specific publishing point—also great for billing scenarios.

Output to W3C file format
Output log events based on client statistics.
Standard analysis tools can easily read tracking information.

Usage Analyst–based reporting and analysis
Integration with Site Server to do reporting with NetShow logs.
Better integration with Site Server to report usage.

Pluggable authorization model (gain control over client access to unicast content)
Customers can authorize the playing of specific stream content with custom applications. (Open API in the SDK.)
Enables any commerce-enabled application to work with NetShow streams.

Pluggable notification model (receive client events through custom plug-in)
Any time a client plays, pause, stops, and so forth, the server can notify you of what the client is doing with the content. (Open API in the SDK.)
This is great for content-hosting companies wishing to learn how long a client stays connected and is great for billing as well.

Sample Commerce server authorization and event notification plug-ins (included with the product)
Prebuilt authorization samples for customers to use.
Easier for the customer to get started using authorization.

Pluggable authentication model
Use your own custom authentication database. (Open API in the SDK.)
You can use NetShow Services with your existing authentication database.

Security per publishing point
Restricts access to groups of files or live events through security on publishing points.
One of the new levels of security that makes it possible to provide more content-sensitive information to specific individuals.

Feature
Functionality
Benefit

NTLM using BASIC authentication
Administrators can restrict access based on user ID and password.
More security on the server for granting or denying access to content.

Membership using BASIC authentication
Administrators can restrict access based on user ID and password.
More security on the server for granting or denying access to content.

Distribute through HTTP protocol
Serve a station through the HTTP protocol to another Windows NT NetShow Services.
Makes it easier to deliver streams through firewall without having to open up a specific port on the firewall.

Distribution proxy authentication
If you face a proxy challenge, the server will offer user ID and password. It would require proxy authentication between servers with the NetShow Services.
Provides better security between servers with NetShow Services.

Connectionless multicast gathering 
When receiving a multicast, the client will use the HTTP protocol to log client statistics to an HTTP Web server.
Better accessing of client information in a connectionless multicast gathering.

Three full-featured wizards 
· The On-Demand wizard for stored content. 

· The Live unicast wizard for live content.

· The Multicast wizard for multicast transmissions.
Simplifies the configuration for creating complex scenarios.

Usability improvements

Make it easier for the end user to do daily tasks.

NetShow Tools (Encoder)

HTTP distribution from Encoder
Streaming HTTP (as opposed to TCP/MSBD) from the encoder to the server.
HTTP streams through a firewall. Particularly important for distributing streams into a corporation/intranet and the Internet.

Predefined media stream formats (templates/system stream formats) for easy Quick Start encoding
A list of templates, supported by the server, encoder, and client describe the audio/video codecs and stream settings.
Ease-of-use and quality of output. User no longer needs to know details about specific stream settings because there are great system defaults.

Automatic detection of audio and video devices
Automatically detects which audio and video capture devices are in the system. Allows setting of preferred devices.
Ease-of-use. Users do not have to know their system configuration intimately to encode content. Enhances the support of Windows for defining default devices.

Automatic selection of video pixel formats
Given the selected video codec, the encoder will determine the optimum pixel format for the codec that is supported by the capture device.
Ease-of-use and performance. User doesn’t have to manually configure or determine the correct pixel format. The correct pixel format affects encoding performance—which is critical for real-time encoding.

Supports up to 15 simultaneous client connections for audio; five simultaneous client connections for video
Allows up to 15 client audio connections or five video connections directly to the encoder.
Enables simple unicast distribution from the encoder system on Windows 95 or Windows NT. On an intranet would facilitate small, simple (live unicast) broadcasts to local clients without a server with NetShow Services.

Automatic indexing of ASF content archived from encoder
Adds indexing table to .ASF files upon writing to disk. No post-processing of .ASF file needed.
Allows content to support FF/RW in the Microsoft Windows Media Player immediately after encoding to disk.

Feature
Functionality
Benefit

Video preview while encoding
View the actual compressed video stream as it is being encoded.
View the video stream that is being encoded and that users will see.

Scalable video encoding for Internet connections (switch to lower stream on poor connections)
With 28.8 Kbps and 56 Kbps support, encodes two video streams per .ASF file/stream. First stream is encoded at highest rate for that connection speed. Second stream is encoded at a lower rate for poorer connections.
Users who have poorer dial-up network connections will still receive a smooth delivery of video stream. 

Encode audio/video streams up to 320x240 at 15 fps (live and on-demand)
MPEG-4 v2 with high-quality stereo/mono audio streams up to 90 Kbps.
Larger, higher-quality images. Great for full-screen, too.

DEC Alpha support
Encoder and codecs run on the new DEC Alpha 533MHz systems. MPEG-4 video codec optimized for MVI (equivalent of x86 MMX support).
Expands high-powered encoding support and options for producing higher bit rate content.

Simple user interface
Toolbar, property pages.
Ease of use.

Adobe Premiere Plug-in

Export Premiere videos to ASF
Premiere export plug-in (File/Export...) NetShow ASF.
Easy output to ASF from within Premiere.

Compression and transcoding
Uses presets and codecs.
Automatic for user.

Predefined media stream formats (templates) for easy Quick Start encoding
User selects from descriptive list of templates.
Easy encoding of quality content.

Ability to define custom output configurations
Create custom templates/settings.
Powerful customization of output and settings.

Select from variety of video and audio codecs
Supports all standards-based codecs.
More choices when capturing content.

Automatic indexing of ASF from archived content
No post-processing necessary.
Allows content to support FF/RW in the Microsoft Windows Media Player immediately after encoding to disk.

Integration with other NetShow tools
Start player and other editing applications from within Premiere plug-in.
Ease-of-use/authoring.

Command line tools

Post-process .ASF files by adding properties, markers, and script commands
Automate the process of adding properties, markers, and script commands to an existing .ASF file.
Eliminates the need to recompress or regenerate from original content. Can be automated.

NetShow Indexer

Add indexing to ASF content
No post-processing.
Allows content to support FF/RW in the Microsoft Windows Media Player immediately after encoding to disk.

Feature
Functionality
Benefit

Specify properties, markers, and script commands
Automate the process of adding properties, markers, and script commands to an existing .ASF file.
Eliminates the need to recompress or regenerate from original content.

Segment (cut) ASF content
Simple editing of .ASF files.
Eliminates the need to recompress or regenerate from original content.

Presenter PowerPoint Add-in

Admin settings for simple setup and use
Settings for encoder and presentation.
Ease-of-use for end users.

PowerPoint 2000 Functionality



Ability to remotely add, start, and stop streams from a NetShow server (support API)
Settings for encoder and presentation.
Ease-of-use for end users.

NetShow T.A.G. Author

Generate HTML templates for Web-based content applications
Generates HTML pages to host content, includes scripting language for programming the Media Player/NetShow control, depending on media contents. Generates output for Netscape and Microsoft Internet Explorer.
Eliminates the need for end user to know how to use HTML, Visual Basic®, Scripting Edition, JavaScript, or Microsoft JScript™ development software.

Invoke image and audio editing application from within tool
Content menu option to invoke editors from within the application.
Ease of authoring and modifying original media.

New Microsoft Windows Media Player Features
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 - Denotes new functionality specific to content playing from Windows NT Server NetShow Services.

Other functionality works with other media types.
Feature
Functionality
Benefit

Advertising/Branding


Universal playback
Plays most streamed and local multimedia content including ASF, RA, RM, RAM, RMM, MPEG 1, MPEG-2, WAV, AVI, DVD, MIDI, MOV, VOD, AU, MP3 and QT
The user sees a single interface for all content, which eliminates the confusion of having too many players.  Customers don’t have to download two clients and learn to use them both.
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Seamless stream switching
Streams play one right after the other, as one clip.
Switch between content quickly and smoothly without long buffering delays. Provides a seamless viewing experience(even through commercials.
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Personalized Ad-Insertion
Using ASX and ASPs, dynamically add content based on a users’ criteria.
Content author can tailor the advertisements that are shown to target the specific customer.
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Event-driven stream switching
Adds content within the stream based on the content author’s criteria for target audience (the tone).
Content author can deliver open opportunities for multiple advertisers to insert ads within a stream, based upon geography.

Feature
Functionality
Benefit
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ASX Playlist
Content authors and administrators may construct ASX files that specify interesting playlist behavior. This can be as simple as two pieces of content being played back-to-back, or as complex as a mixture of advertising and content with various loops or infinite scans through portions of the content.
Allows the authoring of entire shows, including advertisements. Also provides the ability to rerun shows at any time. 
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Preview Mode (play excerpts from Playlist)
Plays the first N seconds of an item in the list and skips to the next piece of content. Gives the user the ability to sample each item in the list.
Users can play the first few seconds of each station (just like using the Scan button on a car radio) and stop when they hear or see something of interest. 
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Logging of viewership statistics 
Logs specific information based on the client’s usage.
Customers can measure viewership of all types of NetShow Services broadcasts and note how long people watch and what, if any, types of trouble they have. This is critical to enabling advertising-based customers to justify their charges. The feature will also help ISPs diagnose and fix viewers’ connection problems.
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Unique client ID
Each time you install the client, it adds a new ID to work in accordance with logging.
ISPs can grant access to specific content with authentication. Also enables guaranteed unique client-count statistics, which is critical for sales of advertising space.
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ASX title bar 
Displays branding.
Branding for ASX author.
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Video water mark
Displays branding.
Provides branding to the user while buffering. Since video hasn’t started yet, the image has time to register in the user’s mind.
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Ad banner bar
Displays branding or advertising messages.
Provides advertisers with a “Buy me now” or “For more info” button that will take users to a specific URL.

Advertising/Branding (cont.)
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Display bar (title, author, copyright)
Displays branding.
Allows content ownership. Possible to click to author’s site through text, ToolTips, and icons. 


Favorites menu (preloaded with pointer to Microsoft Internet Explorer Channel Guide page)
Works like the Internet Explorer Favorites menu
The users’ favorites are tied to the Favorites menu on both the client and Microsoft Internet Explorer.

A/V Quality


Full-Screen Video (Microsoft DirectDraw® API)
Uses DirectDraw to render video.
Much higher-quality video playback.
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Protocol Auto-Ordering
Remembers which protocol worked the last time the product was used.
Product intelligently connects to the server through firewalls without user intervention. Once it finds the best protocol to use, it remembers the protocol so it doesn’t take as long next time to connect to the server.

Feature
Functionality
Benefit


Scalable video (DirectDraw)
Sizes the video window as desired.
Users can size the video without being locked into predefined sizes. A very desirable feature.


Audio Channel Mixing (DirectSound®)
Plays multiple instances of the player.
Allows the user to hear the sound from both instances of the player, which reduces confusion about which window they are hearing.

Firewalls


HTTP Authentication
The client can respond to an HTTP Authentication challenge.
Security for customers who are playing content through firewalls.

Functionality
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Showcase Button
Provides a link to showcased Windows Media content
It makes it easier for customers to find Windows Media content.
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Codec Auto-download
On a per-stream basis, the client checks to see if the required codec is installed. If not, it attempts to locate that codec from a set of well-known locations (configurable).
Downloads the client codec without any user intervention. 


Drag-and-drop operations
Drags the title of the playlist to the desktop; it stores the title.  Drags the clip title to desktop; it stores the location of the clip.
End user can easily store content locally.


Customizable Views
The user has the option to change the controls on the player to meet their specific needs,
Makes it easier to switch between views and personalized views.


Language support
Gives a choice of more than one language.
Great for Internet applications that need to reach a broad audience.
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Closed caption
Subtitles within the user interface for people who are deaf or hard-of-hearing.
Authors can provide closed captioning or foreign-language subtitles for videos. 


Index list
Viewable markers.
Enables users to jump to important spots in lengthy videos.


Volume control/mute
Adjustable volume and mute function.
Makes it easy to adjust or mute the volume without requiring the user to find and use the Windows volume control.
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Backward/Forward Button
The ability to view or hear from previously view ASF streams without going back to the URL.
Provides better navigation when listening or watching ASF content.

[image: image20.png]HetShow




Auto Player Upgrade Mechanism
Notifies the user if a new client is available. 
Ensures that the user knows when new versions become available without having to check the NetShow Services site themselves.

Installing NetShow Services

For system requirements- See Appendix 2.

The NetShow Services include live and on-demand facilities. Before installing these features, you must install and configure your platform software.

To install Windows NT Server

1. On your server, install Windows NT Server version 4.0.

2. Assign Windows NT administrator privileges to anyone who will be administering your server.

To install Windows NT Option Pack

1. Log on to your server as a Windows NT administrator.

2. Load the Windows NT 4.0 Option Pack or if you don’t have the CD, you can download it from http://backoffice.microsoft.com/downtrial/moreinfo/nt4sp3.asp.

3. Under Service Packs, click Windows NT Option Pack.

4. Follow the prompts and accept all the default options to install the Windows NT Option Pack.

5. When you have finished, you must restart your computer.

To install Microsoft Internet Explorer Version 4.01

1. Verify that you are logged onto your server as an administrator.

2. Install from the Windows NT 4.0 Option Pack

3. Click Internet Explorer 4.01.

4. After you accept the license agreement, the files are copied to your hard disk. 

5. When you have finished, you must restart your computer.

To install NetShow Services

The step-by-step exercises outlined in this section assume that you have already installed Windows NT 4.0 and the necessary service pack and Microsoft Internet Explorer 4.01 or later installed.

Note: You will need to install these components before proceeding.

It is assumed that you already understand the basic operation and administration of Windows NT Server and that Windows NT Server is installed on your server computer. It is also assumed that you are familiar with the Internet and TCP/IP. For intranet installations, you should be familiar with your particular network and with Ethernet issues in general.

To install NetShow Services and Administration Tools

Note: Installation procedures are subject to change in future products.

Note: The server product (nsserver.exe) can be downloaded from the NetShow Web site at: http://www.microsoft.com/ntserver/NetShow/download.htm.
1. Insert the Windows NT Server CD-ROM or go to the location from which you downloaded the services software to your hard disk.

2. Click the NSSERVER.EXE for the NetShow service setup. It says, 
“This will install the NetShow server and administration components. Do you wish to continue?” Choose Yes.
3. Read and Click Yes if you accept the terms of the end user license agreement. 

4. In the Welcome dialog box, click Next to continue. Then, in the Microsoft NetShow Services Setup Requirements dialog box, click Next to continue. 

5. In the Installation Options dialog box, click Complete Installation to install The NetShow service, NetShow Administrator, NetShow SDK, and the Microsoft Windows Media Player. Click Next to continue.

– or –

Click Administrative Tools Only to install NetShow administrator, NetShow SDK, and the Microsoft Windows Media Player—but not NetShow Services. Click Next to continue.

6. In the Installation Directory dialog box, select a directory for storing NetShow files. Setup proposes Program Files\NetShow Services as the directory. Click Yes to continue or create the directory.

7. In the NetShow Content Directory dialog box, select a home directory for stored NetShow media files. Setup proposes asfroot as the directory. Click Next to continue.

8. In the Enable HTTP Streaming and Distribution dialog box, choose to Do not enable HTTP streaming, Enable HTTP streaming for the NetShow unicast service, or Enable HTTP distribution for the NetShow station (multicast) service. Choose Next to continue.

9. In the NetShow Services Account dialog box, select a Windows NT account for NetShow. You can choose the default NetShow Services account, or another for which you provide account information. Click Finish to complete the installation. 

Setup copies the files, installs Services if you are installing The NetShow service, and completes the installation. When installation is complete, Setup provides a link to the Microsoft NetShow server Guide, and HTML page links to the documentation and to NetShow Administrator. 

10.  Now the server installation is complete. Choose OK to go to the Administrator.

Testing the NetShow Services Installation
Using the Unicast On-Demand Wizard, you can publish an .ASF file and then stream that file using the Microsoft Windows Media Player. To do this:

1. In the NetShow administrator, make sure you are connected to your local The NetShow service or the server you want to create a Unicast On-Demand stream from.

2. Click Unicast Publishing Points and then click Use wizard to create new on-demand publishing point.

3. [image: image26.png]


Click On-Demand and use the New stream option.

4. You’ll next see the QuickStart Wizard option; click Next.

5. Click Next. The Select a publishing point screen appears and the <Home> directory should be selected; select existing publishing point and click Next.

6. In the Locate target .ASF file screen, click Browse. Select an .ASF file opens to your ASFRoot directory. There are several examples of ASF content preinstalled for you to choose from. They are: Sample.ASF and Welcome.ASF.

7. Select an .ASF file and click Open.

8. Click Next.
9. Select Create an .htm file with an <HREF> tag that links to an .asx file and Create an .htm file containing <EMBED> and <OBJECT> tags for the Microsoft Windows Media Player (this .htm file is compatible with standard browsers), and click Next. Create an .asx file that points at the ASF stream is selected automatically. 

Note: If you choose disable HTTP streaming on this machine, you’ll want to use the MMS option for the protocol selection.
10. Click Finish.

11. Click Save.

12. Click Save.

13. Click Save.

14. In the Publishing Complete dialog box, click Run .asx. This plays the .ASF file you specified from the .asx file you created. Then click Run .htm w/ HREF to open a Web page with a hyperlink to run your .ASF file. Click the hyperlink to play the .ASF file. Then click Run .htm w/<OBJECT> to open a Web page with the Microsoft Windows Media Player embedded in the page. The .ASF file automatically starts streaming when you open the Web page.

Installing the Microsoft Windows Media Player
To install the Windows Media Player

1. Make sure the client computer is turned on.

2. Insert the Windows® Media Player CD-ROM or go to the location from which you downloaded the client to your hard disk.

Note: The client (mpfull.exe) can be downloaded from the Windows Web site at: http://microsoft.com/windows/mediaplayer/download/

3. If the client computer doesn’t have a CD-ROM drive, find a computer that does, and then configure that computer so that its CD-ROM drive is shared on the network. Then insert the CD-ROM in the CD-ROM drive.

4. Click MPFULL.EXE for the client setup. It says, “Welcome! This setup will install the Microsoft Windows Media Player, ActiveX Control and Codecs. It is recommended you exit all other applications before continuing with this install. Do you want to continue?” Choose Yes.
5. When prompted, read and Click Yes if you accept the terms of the end user license agreement.

6. It will ask you to enter the directory in which to install the Media Player; the default is your Windows directory in Windows NT or Windows 95. Click OK.
7. It will now ask you to select the connection rate at which you will be accessing the Internet. Certain media servers use this information to provide content for optimal playback on your system.  Choose your connection and choose OK.
8. It now states that Media Player Setup has completed. It is recommended you restart your Web browsers now. For more information about Microsoft Windows Media Player, please see http://www.microsoft.com/Windows. Choose OK.
To Test the Microsoft Windows Media Player with an ASX

Now that you’ve installed both the client and the server, you can now get started using the NetShow announcement file to stream your content. Here’s an example of how you can get started with the sample content already on your server.

This example shows two NetShow ASF streams being played consecutively. Open an html editing application and type the following:

<ASX Version="3.0">

<Title>My Sample NetShow Presentation</Title>

<Abstract>Plays two NetShow ASF Streams</Abstract>


<Entry>



<Title>Title Number One</Title>



<Author>Your Name Here</Author>



<Abstract>Plays with mms protocol</Abstract>



<Copyright>1998</Copyright>



<MoreInfo href="http://www.anywebsite.com"/>



<Ref HREF="mms://ServerNameGoesHere/welcome.ASF "/>



NameGoesHere/welcome1.


</Entry>


<Entry>



<Title>Title Number Two</Title>



<Author>Your Name Here</Author>



<Abstract>Plays with mms protocol</Abstract>



<Copyright>1998</Copyright>



<MoreInfo Href="http://www.anywebsite.com"/>



<Ref HREF="mms://ServerNameGoesHere/sample.ASF "/>


</Entry>

</ASX>
Once you have stated your server name and your ASF name, save this as TEST.ASX to your local machine. You should now be able to stream your content from your server.

If you get an error message “Could not locate server: http or mmsu://ServerNameGoesHere/welcome1….”, you need to change the ASX to refer to your server name.

Installing NetShow Encoder and Tools

To install Tools

1. Go to the location from which you downloaded the tools to your hard disk and locate the nstools.exe. 

2. Click NSTOOLS.EXE for the Tools setup. 

3. When prompted, read and Click Yes if you accept the terms of the end user license agreement.

4. This brings up a welcome screen. Choose Next.
5. It welcomes you to the NetShow Tools Setup Program and gives you the option to install the Complete Installation of the Tools or just the PowerPoint 97 Add-In. Click Complete Installation.

6. It tells you that Setup will copy NetShow Tools files to the following directory. To specify a different directory, type in the new path.  If the path looks correct, choose Finish.
7. Setup will tell you if your installation has been completed successfully. Click OK.

Installing NetShow Theater Server

Installing Microsoft NetShow Theater Server is a several-step process: installing the server components, setting up authorized administrators, loading content, and installing the Microsoft Windows Media Player.

Before installing NetShow Theater Server, we strongly recommend that you read the NetShow Theater Server Planning Guide and Installation Guide. These online manuals provide essential information you need to have before attempting to install NetShow Theater Server. Once you have reviewed this material, you can run the Installation Checklist that will familiarize you with the information that is required before your installation can be accomplished.

To install NetShow Theater Server and Administration Tools on a stand-alone system:

1. Make sure the administrative workstation, the title server, and all content servers are turned on and prepared as outlined in the NetShow Theater Server Planning Guide.
2. Insert the NetShow Theater Server CD-ROM or go to the location from which you downloaded the NetShow Theater Server to your hard disk.

3. Microsoft Internet Explorer opens and a menu of options is presented. Click NetShow Theater Server 
4. Then, to install the server, click Run Setup.
5. It will ask you to “run this program from it’s current location or save this program to disk” choose Run this program…
6. Fill out the Installation Checklist and then return to the opening menu and click Install NetShow Theater Server.

7. In the Welcome to NetShow Theater dialog box, click Next. When prompted, click Accept to accept the terms of the license agreement and to continue the installation.

8. When prompted to select installation options, click Install.
9. When prompted to select NetShow Theater Server components, select NetShow Theater and Administration Tools, and then click Next.

Setup installs the NetShow Theater Server administration tools on the administrative workstation and the server software on the title server and content servers. 

10. When prompted, type the title server name and select the Single Server Configuration check box. Then type the name of the combined title/content server and click Next.

11. Setup examines the network cards on the title/content server computer. If there is more than one card, you are prompted to select the network card for the NetShow Theater Server system. After selecting the appropriate card, click Next.
12. When prompted to confirm that Setup has identified the correct computer and network card to be used in the NetShow Theater Server system, click Next.
13. When prompted for the network type, select Ethernet (10 Mbps, single content server configuration only.) Then click Next.
14. Setup shows the destination directories for each software feature. To accept the default locations, click Next.
15. Setup now examines and displays the available content drives. If you don’t want to use a particular content drive, clear the appropriate check box.

Note: The hard disk drives must have drive letters assigned but must not be formatted. If a drive doesn’t appear on the list, start Microsoft Windows NT Disk Administrator, and ensure that the drive has a drive letter assigned and that it is unformatted. Then click Update List.

16. When prompted, enter the appropriate bit rate for your NetShow Theater Server system, and then click Next.
Note: The bite rate for the system can be selected in 0.5 Mbps increments. The bit rate is used to calculate the number of simultaneous streams possible on a NetShow Theater Server system (the number of streams is approximately equal to the network card’s bandwidth divided by the stream rate.) 

The bit rate you select is also used to calculate the block size for the video data stored on content drives. For example, 2 Mbps yields a block size of 256 KB (since 2 Mbps divided by 8 bits/byte equals 256 KB).

Due to overhead associated with the Video on Demand (VOD) format, content should be created at no more than 90 percent of the server maximum bit rate.

17. When prompted, select the appropriate fault-tolerance setting and decluster factor, and then click Next.
Note: For more information about the decluster factor, fault-tolerance, and other drive parameters, see the NetShow Theater Server System Guide.
18. Setup examines content drive performance, and, after this check is complete, displays the results of this examination. Click Next.
19. Based on disk performance and other factors (for example, the bit rate you selected earlier), Setup calculates the maximum number of concurrent viewers permitted for this NetShow Theater Server system. If this value is acceptable, click Finish.
To limit the number of viewers to a smaller number, type the smaller number in the Limit viewers to box, and then click Finish.

20. When prompted to restart all computers, click Yes to restart the title server, the content servers, and the administrative workstation simultaneously 

Note: May 31, 1998 is the end of the evaluation period on this product. The product will need to be updated before this date to maintain full functionality.

To install Microsoft Windows Media Player: (see page 24)

Testing the Video Server Installation

Once you have installed NetShow Theater Server, you can verify that the installation is functioning correctly by adding a title and playing that title. The following procedures briefly outline the simple steps necessary to load and play a single title to verify the video server.

To add a title

1. Start NetShow Theater Administrator on the administrative workstation.

Add Server, one of the two command buttons in the menu frame, connects Administrator to a video server and adds it to the Server list, which contains the names of servers to which you previously have connected. Until the video server is connected, you cannot use any other Administrator function.

2. In the menu frame, click Add Server.

The Add Server box appears.

3. In the Add Server box, type the video server name.

4. Click OK.

The server is connected.

5. In the Manage Titles display area, click Add Title.
6. The Open Title Source dialog box opens.

7. In the File Name box, enter the title name of an .mpg file.

Note: Sample .mpg files can be accessed on ftp.microsoft.com/products/NetShow Theater/.

8. Click Open. The Adding Title progress indicator appears.

When titles have been added successfully, they appear in the Manage Titles display area.

Note: You also can add titles by right-clicking in the Manage Titles display area and clicking Add Title on the menu that appears.

In addition, you can add titles using a drag-and-drop operation. In My Computer or Microsoft Windows NT Explorer version 4.01, find the folder that contains the title or titles you want to add. Drag the title to the Manage Titles display area. The Adding Title progress indicator appears.

To play a title for the first time

1. Start Microsoft Windows Media Player.

2. On the File menu, click Open.

3. Type nsm:// followed by the name of the video server and the title you want to play; for example, nsm://vserver/cartoon.mpg.

The title begins to play after a short delay.
NetShow Q & A

What are the NetShow Services in Microsoft Windows NT Server?

NetShow Services is the streaming multimedia service that enables Internet Providers and organizations to deliver high-quality multimedia across the Internet or enterprise networks. NetShow consists of a service within Windows NT Server and tools components for delivering audio, video, illustrated audio, animations, and other multimedia types over networks. Users play Windows media content with the new Microsoft Windows Media Player, which plays most local and streamed multimedia file types.  NetShow Services empowers companies to deliver rich content to sell goods and services, conduct training, provide news and entertainment, and deliver corporate communications.

What is NetShow Theater Server?

NetShow Theater Server extends Windows NT Server to provide broadcast-quality video over dedicated LANs. NetShow Theater Server is built on a highly scalable, fault-tolerant architecture that is based on NetShow technology. The target customers for NetShow Theater Server include hotels, airlines, and organizations that want to build video kiosks or LAN-based video training centers. 

What are the benefits to using the streaming media components of the Windows Media Technologies?

NetShow technology provides the highest-quality streaming multimedia, plus the most integrated and comprehensive multimedia solution in the industry. 

· Delivers the highest-quality end-user multimedia experience, ranging from mono-quality audio to broadcast-quality video. It provides this by utilizing intelligent streaming technology, which optimizes video quality dynamically over networks. 

· By being integrated with Windows NT Server, BackOffice, and Microsoft Office products, NetShow provides Internet and intranet site developers with the most integrated platform to build multimedia-enabled commerce, advertising, distance learning, and cool Web sites. 

What applications can be built using these solutions?

The most popular applications for streaming media include:

· Delivery of news and entertainment 

· Training and distance-learning applications

· Corporate communications

· Commerce and advertising

When will the streaming media components of the Windows Media Technologies become available?

These will be delivered on July 7th 1998 on the web and as a standalone product.  The NetShow Services will also be included in future releases of Windows NT Server SP 4 and Windows NT Server 5.0. 

How do I get this NetShow technology?

The NetShow Services can be downloaded from http://www.microsoft.com/ntserver/basics/NetShowservices and you can purchase NetShow Theater Server from your local software retailer.

What platforms does the Microsoft Windows Media Player support?

The Microsoft Windows Media Player supports Windows 95, Windows 98 and Windows NT operating systems. Microsoft will provide an ASF player for the Macintosh and UNIX platforms within 60 days after shipping the Microsoft Windows Media Player.

With what browsers does the Microsoft Windows Media Player work?

The Microsoft Windows Media Player can be used with any browser, including Microsoft Internet Explorer and Netscape Navigator. In addition, the Microsoft Windows Media Player can run as a stand-alone player as well as be embedded into Web pages.

What third-party tools are available to support ASF?

Many third-party tools are available that make it easy for content creators to generate .ASF files using tools with which they are already familiar. Also, many of the third-party tools extend the functionality of the tools that ship with NetShow. An SDK is available so that any developer can write new tools or extend existing applications to support ASF.

· Digital Renaissance T.A.G. (ships with NetShow tools). Second generation of the ASF Editor tool, with enhanced user interface and ease-of-use for synchronizing JPEG images with audio and script commands. This tool can also generate HTML templates that can be reused, making it simpler to create cool content.

· Adobe Premiere Plug-in. Allows users of the popular video editing tool to output their video files directly to ASF.

· Vivo Producer for NetShow. Converts existing content to ASF, simply.

· Sonic Foundry Sound Forge. Edits audio and converts it to ASF.

· Veon. Track hot spots within video and converts it to NetShow ASF.

Who should use the NetShow Services?

· Internet Content Providers will use it to deliver compelling live and stored multimedia content, such as news and entertainment, and to integrate video and audio into electronic commerce and online advertising.

· Internet Hosting Providers will use it to deliver pay-per-view, pay-per minute Services to their customers, and will build commerce, billing, and management/analysis solutions with Microsoft Site Server as well as other commerce enabled solutions.

· Organizations and educators can use the NetShow Services to deliver live and on-demand Web-based training. Ideal for corporate communications, the NetShow Presenter makes it easy and convenient for a speaker to synchronize PowerPoint slides with a live audio or video stream.

What is intelligent streaming technology?

Intelligent streaming technology is the major reason why NetShow Services provide improved video and audio quality. Intelligent streaming dynamically optimizes stream quality based on network conditions. You can think of the stream as being composed of layers, like an onion. When the amount of available bandwidth between the server and client decreases, NetShow Services will automatically strip away a layer of video. If the amount of available bandwidth decreases more, intelligent streaming will degrade video quality further, until only the audio is left. When the connection improves, the server will automatically increase the video quality. Other solutions do not handle network losses as gracefully as the NetShow technology does. 

I want to get started using streaming media technology, what do I do?

It’s simple. The NetShow Services provide a complete set of tools that make it easy to start streaming over a network. Things included that will make your life easier are: encoding and authoring tools to create and author content, wizards for quick and easy configuration of streams for both multicast and unicast streaming, sample Web pages and templates to make organizing and administering a calendar of NetShow events and content easy.  Plus, many third-party tools work with the NetShow technology to provide advanced editing, creation, and authoring functionality.

How can the NetShow Services be used with PowerPoint?

The NetShow Presenter is a powerful and easy-to-use tool that allows PowerPoint slides to be synchronized in real time with a live video or audio stream of the speaker. This is a cost-effective and easy tool to use for corporate communications.

Users of PowerPoint can easily create a narrated audio presentation that can be stored for on-demand playback. 

What is SMIL and does Microsoft support it?

Microsoft is not supporting SMIL v1.0 because we do not feel it currently meets the needs of the developers we have talked with. Microsoft is committed to the open standards process, and will work with the W3C to ensure that future versions of SMIL include the functionality we feel is necessary for us to support it.

Specific issues relating to SMIL of importance to customers and developers include:

1.  SMIL includes specifications repetitive to those in HTML and dynamic HTML for the display of media within its own document type. There are currently many accepted standards to handle display requirements such as positioning, text layout, and style attributes. The SMIL specification addresses these display requirements in a different way from currently accepted practice, presenting a burden on web developers that they learn yet another set of tools and techniques.

2. Since SMIL specifies a separate document type from HTML, it will be difficult or impossible for SMIL implementations to synchronize and coordinate the critical and popular HTML and Dynamic HTML based media types, such as those building on Cascading Style Sheets (CSS), CSS Positioning, scripting and frames. The net result will be the SMIL will have the limited scope of synchronizing only a narrow set of media types supported within a SMIL document. 

Can I use NetShow Services for videoconferencing?

Microsoft NetMeeting™ is conferencing software and it is optimized for applications that require one-to-one or one-to-few communications. NetShow Services are the high-quality solution for delivering live or stored video from one to many users. NetShow, like NetMeeting, can be integrated with Chat and Office applications to provide an interactive Web experience.

How much will NetShow Theater Server cost?

Pricing for NetShow Theater Server is very similar to BackOffice pricing. 

Server $2499.00 w/ 5 CAL’s

5 CAL Client Pak $499.00

20 CAL Client Pak $1,799.00

Appendix 1
Key Benefits To Customers Using Streaming media components of the Windows Media Technology
The product was designed to meet the specific needs of broadcasters, network managers, Web professionals, and other users.

For Broadcasters

· Flexible, powerful broadcast system. Delivery of live, real-time encoded audio, video, and illustrated audio content for Web broadcasting. Content can be authored for any targeted bit rate and for other browsers using plug-ins.

· Production deployments of audio and video. Web broadcasts need a server that can scale to support thousands of streams for one-to-many communications. NetShow Services take advantage of the scalability of Windows NT Server to provide a powerful and robust system that can maximize the power of microprocessors.

· Highly scalable streaming multimedia solution. Efficiently responds to stream requests and maintains high performance even in heavy-load conditions. IP multicasting allows data transmission including audio, video, and data files to very large numbers of users, scaling as transmission needs grow.

· Flexibility and choice in compression technology. Broadcasters require flexibility and choice in compression technology. With NetShow Services, they can now choose the best compression scheme for a particular type of application and content. The Windows Media architecture includes a variety of Windows-based ACM and VCM codecs so users have their choice of compression schemes on a variety of networks.
For IS Managers

· NetShow Services put the control in the hands of the IS manager. NetShow Services administration capabilities help ensure that the IS manager has complete control over the amount of bandwidth used for networked multimedia applications. IS managers will not have to hassle with long download times that consume their networks as well as the clients’ hard disk space.

· Cost-effective. Licenses for most networked multimedia products get more expensive as more users connect. NetShow Services are available when a Windows NT Server is purchased and there are no restrictions on the number of servers or clients that can take advantage of your NetShow streams. It can also reduce the cost of marketing and advertising because it can reach thousands of users simultaneously, saving organizations money that would normally be spent on bulk mailing.

· Open, extensible platform. The open architecture in the Windows Media Technology allows third parties to use the software to enhance their products. For example, by exposing both client-side and server-side APIs, tools vendors can offer fully interoperable products to take advantage of illustrated audio or multicasting.

· NetShow Services takes advantage of IP multicasting.  Many IS managers are wary of enabling multicasting on their wide area networks.  NetShow Services provide an easy, safe way for them to provide the benefits of IP multicasting without the risk of proliferating applications that demand high bandwidth. 

· Live multicast audio, video, and file transfer. Because NetShow Services allow many users to receive a single multicast transmission, network managers can dramatically reduce the load that would otherwise be placed on their networks when large numbers of users want to listen to live events. IP multicast is particularly suited to live events in which many users are simultaneously receiving exactly the same information.

· Integrated, single-platform solution. Because NetShow Services add streaming multimedia and IP multicasting to the Windows NT Server platform, network managers can deliver solutions using these technologies from one platform. 

· Software-based solution. NetShow Services offer the strength and flexibility that are extremely compelling to hardware-based systems. The advantages of implementing a software solution are numerous: 

· Whereas other distributed video solutions require the installation of dedicated, proprietary hardware, NetShow Services run on most off-the-shelf PCs. This hardware independence allows users to select the most cost-effective platform available, whether it’s an existing network installation or competitively priced new server. 

· Software provides flexibility because it can adapt to the evolving consumer marketplace. Unlike hardware, for which even evolutionary changes can require a new product, software can be modified and implemented relatively easily. 

· A software solution can readily migrate to new technology. The system can take advantage of new, more powerful hardware, such as mass-storage devices and faster microprocessors, as it becomes available. Likewise, as new communication protocols become available, they can be integrated into the system.

· Unlimited customization. In the Microsoft tradition of using open industry technologies and providing an extensible platform, NetShow Services enables developers to incorporate streaming multimedia into custom business solutions and value-added products. Using the NetShow Services 3.0 SDK, software developers can augment their own products with NetShow Services functionality or provide compatible add-ons. 

· A scalable, extensible solution. Scalable to run on a range of implementations, from a single PC to a department-sized, multiple-server system, or a large system designed to serve many thousands of users. As organizational and user requirements grow, IT managers can extend the video server installation by adding disks to enable more content to be stored or by adding servers to increase the number of users that can watch video simultaneously. As content servers and disks are added, capacity and bandwidth increase simultaneously. 

· Backed by Windows NT, a proven, stable platform.  The NetShow Services are built upon the open architecture of Windows NT Server, becoming a component of a total network architecture that includes a series of content servers, a switched broadband network, and client PCs running the Windows 95 or Windows NT operating systems. 

· NetShow Services administrator tools. Included are Web-based applications that monitor system utilization and performance and provide administrative functionality—for example, to rebuild disks and to connect or disconnect clients. Administrators can also use these tools to monitor NetShow Services events, based on the types of events the network administrator selects to be logged. 

· Integrated solutions. As a component of a larger overall network structure, NetShow Services can be used with other network and Internet Services to preserve investments in the installation and to provide multipurpose applications for a wide variety of needs. 

For Web Professionals

· It’s easy to add live and on-demand shows to existing Web pages. Microsoft Windows Media Player is provided as a Microsoft ActiveX control. These modules can be inserted into any Web page running on Microsoft Internet Explorer 3.0 or later or on Netscape Navigator/Communicator to enable multimedia shows. Now, with the support for the NetShow technology and RealAudio and RealVideo, Webmasters can meet all the demands for mixed environments.

· Easy-to-use tools work with existing content. NetShow Services come with simple tools to convert files from WAV, AVI, and QuickTime formats to ASF format. Content developers can also use their existing Microsoft and third-party multimedia authoring tools, and then use the NetShow T.A.G. Author and an add-in to the PowerPoint presentation graphics program to publish stored content quickly and easily.

· Exciting new content opportunities. By synchronizing many types of content, such as audio, video, graphics, URLs, and scripts in a stream, a content provider can generate a more interesting and compelling end product.

· A reliable and secure platform. Once content is created, developers can trust  NetShow Services because it is built on the reliability, scalability, manageability, and security inherent in the Windows NT operating system.

For End Users

· Multimedia any time. In the home, NetShow Services technology brings computer users high-quality film and audio clips and other interesting content over the Internet. At work or in a hotel room, it’s easy for users to keep up-to-date with organizational changes, watch the latest movie, or view events whenever and wherever they want. Even if users can’t be at the company meeting or product launch, the NetShow Services technology can bring it to them—either live or stored.

· Convenient learning and training at a distance. This technology helps users learn what they want, when it is convenient for them. By synchronizing audio, video, and many other media types, NetShow Services make learning easier and more compelling.

· Familiar operation. Microsoft Windows Media Player automatically downloads and installs the first time it is used and because it is ActiveX-based, users are assured compatibility with some of the more popular Internet software.  The NetShow Services technology has been and will be an integral part of Microsoft Internet Explorer, viewing Windows Media content broadcasts is easy.

Appendix 2
System Requirements for NetShow Services Installation 

NetShow Services and Administration Tools

The following table describes the minimum hardware and software requirements for the NetShow server components and its administration tools.

Component
Recommended
Minimum for Administration Only
Minimum for server and Administration

Processor
Pentium/166 MHz (or better) or DEC Alpha 1000a 5/300
Pentium/90 MHz or DEC Alpha 1000a 5/300
Pentium/90 MHz or DEC Alpha 1000a 5/300 

Memory
64 MB 
32 MB
48 MB for Pentium; 32 MB for Alpha

Network Interface Card (NIC)
High-throughput Ethernet NIC: TCP/IP
Any PCI Ethernet NIC: TCP/IP
Any Ethernet NIC; TCP/IP

Available hard disk space necessary
21 MB: 6 MB for systems files, 15 MB for installation
21 MB: 6 MB for systems files, 15 MB for installation
21 MB: 6 MB for systems files, 15 MB for installation

Software
Microsoft Internet Explorer 4.01 or later; Windows NT Server 4.0 (server and admin) with Service Pack 3 or higher 
Microsoft Internet Explorer 4.01 or later; Windows NT Server or Workstation 4.0 (server and admin) with Service Pack 3 or higher; Windows 95 with DCOM95 (admin only)
Microsoft Internet Explorer 4.01 or later, Windows NT Server 4.0 (server and admin) with Service Pack 3 or higher

Tools

The following table describes the minimum hardware and software requirements for the NetShow Encoder.

Component
Recommended
Minimum

System
Pentium II/266 MHz or DEC Alpha 1000a 5/300 Ethernet card; TCP/IP. The NetShow Encoder has been tested on dual- and quad-processor systems. These systems provide additional encoding capabilities over a computer with a single processor.
Pentium 100, TCP/IP

Memory (RAM)
32 MB
16 MB

Software
Windows 95 or Windows NT 4.0 (real-time encoding of audio and video up to 320 x 240 at 15 frames per second) 
Windows 95 (real-time encoding of audio only)

Audio card
Any sound card compatible with Creative Labs Sound Blaster 16. 
Any sound card compatible with Creative Labs Sound Blaster 16.

Video-capture card
A card that supports Video for Windows. 

For Windows NT 4.0 and Windows 95 (x86). 

Tested cards in order of preference: 
Multimedia Access Osprey 100 
Hauppauge WinCast/TV 
Intel SmartRecorder III
ATI All-in-Wonder (Windows 95 only)
Digital Vision ComputerEyes/PCI
Winnov VideumCam PCMCIA
Toshiba Noteworthy Videophone PCMCIA (Windows 95 only)
Winnov Videum 
Multimedia Access Osprey 1000

For Windows NT 4.0 (Alpha):
Multimedia Access Osprey 100 

(For issues related to these devices, see Microsoft NetShow Services Release Notes.)


Clients Supported

The following table describes the minimum hardware and software requirements for the Microsoft Windows Media Player.

Component
Recommended
Minimum for the Microsoft Windows Media Player on Windows 95 or Windows NT 4.0.

Processor
Pentium/120 MHz or better
486/66 MHz

Color-display card
65536+
16

Memory (RAM)
16 MB+ 
8 MB



Network interface card (NIC)
High-throughput Ethernet NIC
Any Ethernet NIC

Sound
Sound Blaster 16-bit compatible sound card (to receive audio)
Any 16-bit sound card

Internet access account with Internet service provider 
28.8 Kbps or faster 
14.4 Kbps or faster modem 

Software
Windows 95, Windows NT Workstation or Server 3.51 and 4.0.
Windows 95 (audio, audio and images, some video)

NetShow Theater Server

The following table describes the minimum hardware and software requirements for the NetShow Theater Server.

Component
Title Server Minimum
Content Server Minimum (can support up to 14 content servers)
Client Machine Minimum

Processor
200 MHz Pentium or DEC Alpha system
200 MHz Pentium or DEC Alpha system
166 MHz Pentium or DEC Alpha system for software MPEG decode

(For hardware decode, check manufacturer’s recommended minimum hardware requirements.)

Color-display card
Any
Any
DirectDraw VGA display adapter capable of at least 32K colors

Memory (RAM)
64 MB for Pentium

128 MB for Alpha
64 MB for Pentium

128 MB for Alpha
32 MB for Pentium

64 MB for Alpha 

Available hard-disk space necessary
1-GB hard disk drive with at least 100 MB free hard disk space
1-GB hard disk drive (system drive) with at least 50 MB free hard disk space on system media adapter

Separate dedicated media adapter for content drives

At least one dedicated content drive
1-GB hard disk drive with at least 20 MB free hard disk space

NIC 
Ethernet, Full Duplex Ethernet 100Base T or ATM oc-3 NIC
Ethernet, Full Duplex Ethernet 100Base T or ATM oc-3 NIC
Ethernet, Fast Ethernet or ATM NIC

Sound
Not required
Not required
Sound blaster compatible card with speakers

Internet access account with Internet service provider 
Not required
Not required
Not required

Software
Windows NT 4.0 Server and Service Pack 3
Windows NT 4.0 Server and Service Pack 3
Windows NT 4.0 Service Pack 3 or Windows 95 Service Pack 1 and Microsoft Internet Explorer 4.01

Network switch
Ethernet: Ethernet or Fast Ethernet switch. An Ethernet hub can be used for development systems.

ATM: UNI 3.1 or LANE-compliant switch

Glossary

Advanced Streaming Description (ASD) file

A file that describes the characteristics of a multimedia stream. It is read and written by the NetShow tools. It also is read by the station service to define the multimedia stream format supported by a given channel.

Advanced Streaming Format (ASF)

A low-overhead data format for multimedia streams, encapsulating images, audio, and Audio Video Interleave (AVI) files, as well as Uniform Resource Locators (URLs). Allows for synchronization of these objects within a stream.

Advanced Streaming redirector (ASX) file

A file quickly loaded by the client that contains information for the following purposes:

· To transfer control from the Hypertext Transfer Protocol (HTTP) browser to the player control, so streams can be directed to the player from the NetShow service.

· To represent an announcement of information necessary to access a program on a NetShow station service.

· To provide references to multiple pieces of content and rules for protocol rollover to the protocol that the client uses to process them.

· To provide a playlist that defines the order in which pieces of content are streamed to the player.

.Asx files follow the Extended Markup Language (XML) standard.

ActiveX

A technology that lets different programs share information. ActiveX extends Windows-based architecture to include Internet and corporate intranet features and capabilities. Developers use it to build user interactivity into programs and pages.

ActiveX controls

Controls that use ActiveX technology. These controls can be downloaded automatically from a World Wide Web page and executed by a Web browser.

Aggregate output

A limit on the total amount of data that the NetShow service can stream to clients at any given time. The NetShow Services calculate its aggregate output based on the sum of the bandwidth of each stream, and limits the bandwidth to the specified aggregate maximum.

Announcement (ASX)

Information for a client about a NetShow program and its associated station. An announcement is stored in the form of an Advanced Streaming format (ASX) file.

ASFChop

A command-line utility for trimming the beginning or end of an ASF stream that has been stored by the NetShow Encoder.

NetShow T.A.G. Author

A graphical tool for authoring, testing, and generating an .ASF file. The tool is designed to handle most of the issues of encoding and timing of content with low- to mid-bit rates. It allows the author to place objects—sounds, images, and URLs—so that they appear at the correct time during playback. It does not produce video files.

Attribute

In an .asx file, a qualifier that describes a property of an element. For example, an .asx file that has a playlist can include an attribute (count) that defines the number of times the client should repeat the playlist. See element.
Authentication

The process of verifying a client’s logon information. A NetShow unicast service can be set to authenticate clients before they have access to NetShow content. 

Authorization

Process of granting or denying access permissions to clients. A NetShow unicast service can be set to authorize client requests for NetShow content. 

Bandwidth

The amount of data that can be transmitted in a fixed amount of time. On computer networks, higher bandwidth indicates faster data transfer. Network bandwidth is expressed in bits per second (BPS).

In the NetShow Services environment, an administrator can specify bandwidth constraints for a variety of functions, including the maximum aggregate bandwidth unicast from a server, maximum bandwidth for a single unicast stream from a server, and continuous bandwidth used by a multicast file transfer.

Broadcast

A connection in which a client is passive and cannot control a stream. The client can choose only to attach to the stream, which enables it to receive the stream or to disconnect from the stream. The client, however, does not control the starting or stopping of the stream. If a client attempts to find a stream by seeking its publishing point or station, and if the stream has not been started, the client will not find or receive the stream. 

Buffer

An area of memory that provides an uninterrupted flow of data between computers.

Channel

See station. 

Client

The NetShow Services and NetShow Theater Server both require a client to stream their content to, this client software is called the Microsoft Windows Media Player.

Codec

An algorithm or scheme used when recording digital video or audio. A codec is used, for example, when video is transmitted over the Internet; the video must be compressed on the sending end and decompressed on the receiving end. NetShow provides a choice of codecs for NetShow content. Users can select a codec based on the audio or image quality and image size preferred. Short for compressor/decompressor.

DCOM 

Distributed Component Object Model. An extension of the Component Object Model (COM) that enables software components to communicate directly with each other across networks, including the Internet and intranets, in a reliable, secure, and efficient manner.

Element

In an .asx file, an entity that is defined. For example, a ref element specifies a source for content. See attribute. 

Events (system)

System occurrences, such as user logons, that are logged by a tool designed to monitor such occurrences, and to display them in a window or record them in a file. The NetShow service Trace, which is included with NetShow Administrator, logs NetShow events to a window. The NetShow service Log saves these events in a database. Other events are sent by NetShow Services to the Microsoft Windows NT Event Log, where they can be viewed with the Windows NT Event Viewer.

Extended Markup Language (XML)

A standard, based on Standard Generalized Markup Language (SGML), for describing data on the Web. Microsoft NetShow uses XML for the structure of .asx files. 

File Transfer service (FTS)

A feature of NetShow Services that sends files over a network using a multicasting transfer mechanism. A FTS service transmits files across a network to an ActiveX control on a client computer.

Firewall

A system or combination of systems that enforces a boundary between two or more networks, and keeps unauthorized users out of private networks. A firewall system checks all incoming and outgoing messages to make sure they meet predetermined security criteria. 

Frame

One static image of many sequential images that make up a video title. 

Frame rate

The speed at which individual frames change. High frame rates generally produce better-quality images. 

Hypertext Markup Language (HTML)

The language used to format information displayed on corporate intranets and the World Wide Web. HTML is a subset of Standard Generalized Markup Language (SGML), and like SGML, HTML uses tags to identify the format for a particular piece of information.

Hypertext Transfer Protocol (HTTP)

A protocol used to exchange HTML documents among clients and servers. See also Uniform Resource Locator (URL).

Illustrated audio

A stream that combines audio content with synchronized images to make up an online slide show that runs at low bandwidths.

Intranet

A network belonging to an organization and accessible only by members of that organization. It can be connected to the Internet, but usually is protected by a firewall or other device.

IP address

Internet Protocol address. Each computer or device on the Internet has a unique IP address—a 32-bit number that specifies a physical location, or node, on the network.

ISAPI

Internet Server Application Programming Interface. A framework for creating a dynamic link library (DLL) to provide Internet server-side functionality.  The NetShow Services use the ISAPI to provide one of the options for NetShow security. 

ISDN

Integrated Services Digital Network. A completely digital telephone/
telecommunications network for carrying voice, text , images, and video traffic at high speed by sending digitally encoded signals. NetShow Encoder can take advantage of ISDN bandwidth, if ISDN is available.

Local area network (LAN)

A group of computers and other devices dispersed over a relatively limited area, and connected by a communications link that enables any device to interact with any other on the network.

Log

To collect and store data about events. NetShow Administrator can log information about unicasts, multicasts, and clients. 

Microsoft Internet Explorer

A web browser produced by Microsoft Corporation.

MMS protocol

Microsoft Media Server Protocol. A protocol used to reference and stream .ASF files from NetShow Services. For example: mms://server_name/file_name.ASF
MSBD protocol

Media Streaming Broadcast Distribution protocol. A protocol used to reference a NetShow encoder, which is the source of a stream. It also is used when streaming from the station service to a content-storage server. For example: msbd://server_name
Multicast

A one-to-many connection in which multiple clients can receive the same stream from a server. The ability of a client to receive a multicast is dependent on the client residing on a multicast-enabled network. In contrast, a unicast is a one-to-one connection in which one client receives a distinct stream from a server. 

NetShow Administrator

A Web-based administrative application for monitoring real-time NetShow usage, managing content, and configuring the system.

NetShow Content Creation Station

The collection of NetShow tools that create ASF content by converting existing content in other formats, preparing new content, or encoding content in real time.

NetShow Encoder

A program used to create live ASF multimedia streams. It allows a user to mix input media, and it outputs an ASF stream for distribution.

NetShow File Receiver

A NetShow ActiveX control (Nsfile.ocx) for streaming files from The NetShow service to a client computer. It also can store those files in the computer's local cache.

NetShow Player (now called The Microsoft Windows Media Player)

The client program or control that receives streaming from a NetShow service in Windows NT Server. This control can either run as a stand-alone client executable program or be embedded in a Web page, C++ program, or a Microsoft Visual Basic program that uses the client ActiveX control. 

NetShow program (NSP) file

A file that contains information about a NetShow program, used primarily in backing up and restoring NetShow program definitions.

NetShow server

A set of services running on Microsoft Windows NT Server that deliver multicast and unicast live audio and video and stored files to clients.

NetShow station (NSC) file

A file that describes a station to the player. The player accesses the station file indirectly by way of an ASX file that directs the client to a specific .nsc file.

NetShow station service

The feature of NetShow Services that provides multicasting, distribution, and storage functions for ASF streams. It can manage multiple stations, with each station having an ASF stream as input, and can direct the stream to a multicast address, one or more distribution servers, a disk, or a combination of all three.

NTLM

NTLM (NT LanMan) authentication package that provides access to the server.

NetShow Theater Server

NetShow Theater Server is a distributed, fault-tolerant, real-time file server based on Microsoft Windows NT Server. It is designed to deliver high-bandwidth video and audio files over dedicated asynchronous transfer mode (ATM) or switched Ethernet networks to a large number of computer clients.

OCX

A synonym for an ActiveX control, OCX is the file-name extension for a control. 

On-Demand

Describes stored media content that is available for streaming on a NetShow system. The NetShow Service can stream either stored content from a publishing point, or live content using the NetShow Encoder. 

Packet

A unit of data transmitted over a network. A packet is of fixed size, and is routed between a source and a destination. It contains binary information that represents both data and a header that contains an ID number, source address, destination address, and error-control data.

Player

A client program or control that streams content from the NetShow Service. Throughout the documentation, this refers to Microsoft Windows Media Player.

Playlist

A list of the pieces and sequence of content that are streamed to a player. A NetShow playlist is included in an .asx file. The player processes the list in sequential order. 

PowerPoint Presenter

A NetShow compatibility feature in Microsoft PowerPoint. It provides the capability to connect to the NetShow Encoder, and to send a PowerPoint presentation to the NetShow service for distribution to NetShow clients. 

Program service

A combination of one or more streams that NetShow manages as a single entity.

Protocol

A set of formats and procedures for the exchange of information between computers. 

Proxy server

A server that mediates interactions between a client, such as a Microsoft Windows Media Player, and a server running Windows NT Server NetShow Service. 

Publishing point

A virtual directory for storing content that is available to clients or for access to a live stream. Clients reach a publishing point by using its URL.

Real Time Control Protocol (RTCP)

A standard networking protocol for monitoring the delivery of real-time streams.

Remote

Not local. For example, NetShow Administrator can be run on a computer other than the server (a remote computer), so that an administrator (a remote administrator) can administer the server. NetShow Encoder also can be run from a remote computer. Remote Services require a means of communication with the server, such as a network.

Rollover

The ability of a player to try different protocols automatically to access a stream from the NetShow Service. The rules for rolling over from one protocol to another are defined by a combination of the station definition, the announcement, and various preferences set by the user on the client computer.

Router

A device that connects two or more networks, and carries data forward. A router determines where the destination computer is located, and then finds the best way to transmit the data there.

Scalable video content

ASF content that the NetShow Service can send at a bit rate that best matches the bandwidth available to a client. If the content creator selects a scalable format for the encoder, the content sent to the server can be distributed in high quality to clients that have adequate bandwidth or in acceptable quality to clients with low bandwidth. 

Scope

In multicasting, the reach of a stream. NetShow Administrator enables the user to define the scope of a multicast.

Security

Access to the NetShow service. NetShow uses Windows NT security features to limit who can administer a server. NetShow administrators must belong to the Administrators group or to the NetShow Administrators group on the computer running the NetShow service.

Station

A defined location from which a player can receive streams. In effect, it is an IP address and a port. NetShow uses stations with ASF streams only and saves station information as a file with an .nsc extension. (Earlier versions of NetShow referred to a station as a channel.)

Stream

Data transmitted across a network and any properties associated with the data. Also, data that is streamed is transmitted so that it is accessible without delay. Streaming video allows the player to render an almost immediate response instead of waiting for an entire file to be downloaded before it starts to render.

Template stream format

In the NetShow Encoder, a predefined group of settings that match content and bit rate with an appropriate codec. This feature assists the user in quickly setting up the encoder to format content. 

Time-to-live

In multicasting, a value that defines the number of routers through which a multicast can pass before a router stops forwarding the multicast.

Trace

A NetShow Administrator troubleshooting utility that logs the events you specify directly to the Trace window. You can configure the NetShow service Trace to log certain types of events, and you can store the results.

Transmission Control Protocol/Internet Protocol (TCP/IP)

The collection of networking protocols that allow computers to communicate across networks and the Internet. Every computer on the Internet supports TCP/IP.

Unicast

A client/server connection in which a client receives a distinct stream from a server. No other client has access to this stream. In contrast, a multicast is available to multiple clients.

Uniform Resource Locator (URL)

A pointer to information on the Internet. A URL provides the address of a Web page, and consists of:

· A protocol identifier, such as http:, mms:, or msbd
· A host name, such as msn.com
· A directory and/or file name, such as contentdir/filename
User datagram protocol (UDP)

A connectionless transport protocol in the TCP/IP protocol stack. UDP does not provide guaranteed delivery. 

Video capture card

An add-on board for providing digitized images on a computer. With a video capture card, you can provide live camera or VCR input to the NetShow Encoder. NetShow supports several video capture cards.

VidToAsf converter

A command-line utility that quickly converts an edited .AVI or .MOV file to an .ASF file so that it can be stored on the NetShow service and streamed to NetShow clients.

WavToAsf converter

A command-line utility that quickly converts an edited .wav audio file to an .ASF file so that it can be stored on the NetShow service and streamed to NetShow clients.

XML

See Extended Markup Language.
Additional Resources 

1. For additional information about the streaming media components of the Windows Media Technologies in general, please visit our Web site at http://www.microsoft.com/ntserver/basics/NetShowservices.

2. For more information about NetShow Theater Server, see http://www.microsoft.com/theater/
3. For Live Events, Live Audio, Live Video and Samples, check out http://wmg.netcastnetwork.com and the Technology Showcase at http://www.microsoft.com/windows/windowsmedia/techshowcase/default.asp
4. For more information about developing Web pages and content for Windows Media, see the Site Builders Network workshop at http://www.microsoft.com/workshop/c-frame.htm#/workshop/imedia/default.asp.

5. For additional information on content authoring for ASF, get the Windows NT Server NetShow Services JumpStart CD at http://www.microsoft.com/ntserver/basics/netshowservices
6. For more information about the NetShow ASF specifications, see http://www.microsoft.com/ASF/.

7. For additional information about codecs, see http://www.microsoft.com/ntserver/NetShow/codecs.htm.

8. For a news group on the streaming media components of the Windows Media Technologies, see news:microsoft.public.NetShow.

To subscribe to the NetShow ListSrv
Send an e-mail message to Listserv@discuss.microsoft.com
Leave subject blank
For message text type: subscribe NetShow your name

Thanks for evaluating the streaming media components of the Windows Media Technologies!
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