Microsoft® Continuous-Media Server Technology





There is growing demand for interactive applications in large public networks such as the Internet, cable networks and telephone systems, and for use in private networks.  The markets for interactive services range from video-on-demand (VOD) for interactive TV in homes, corporations, hospitals, hotels, or on airlines, to industries based on more specialized applications such as ad insertion, post-production editing, music-on-demand, media-archiving, and medical imaging.  





Providing on-demand continuous-media presents many new technical challenges, such as how to:


-	handle the high data traffic requirements placed on hardware and software.


-	easily add new users and content to the system.


-	safely store huge amounts of data.


-	deliver the needed technology at a reasonable cost.


Numerous myths exist about the solutions necessary to address these challenges - the need for proprietary supercomputers, special hardware for effective fault tolerance, and massive memory requirements to store data and provide customers with only a few movies.  Microsoft’s continuous-media server software solution, code-named Tiger, has been designed to efficiently and cost-effectively solve these challenges.  Tiger software, a component of a total broadband network architecture, is implemented on a Microsoft Windows NT ä Advanced Server Video Manager Module, a series of Tiger cub data handlers, a switched broadband network, and clients consisting of TVs or Pcs, or both.  


The Video Manager Module manages a scalable number of disk servers and delivers instructions for the distribution of data from these servers.  Data is read from the disks and transferred to the asynchronous transfer mode (ATM) network.  In a private network environment, routers can be used to convert ATM cells into Ethernet or fiber distributed data interface (FDDI) packets.   In an MIS setting, commercial ATM-to-Ethernet routers may be used.  In a cable TV or telco setting, ATM data can be sent directly into the ATM distribution fabric or transduced into a modulated analog signal. 
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Software Solution Advantages


Microsoft’s continuous-media software solution is a scalable, distributed file system supporting continuous-media with real-time delivery guarantees.  The advantages of implementing a software solution are numerous: 





·	Hardware independence


Delivering video services requires the integration of many hardware components. Microsoft’s continuous-media software isn’t dependent on any specific or proprietary hardware.  You can deploy Tiger on many different hardware systems, using the most cost-effective platform available to take advantage of constantly competitive price decreases.


·	Scalable implementation


	Software can be scaled to optimally run on a range of implementations from a single PC, to a department-sized multiple server system, to a large system designed to serve a metropolitan area.


·	Flexibility


Software provides flexibility by adapting the system’s capabilities to the evolving consumer marketplace.  Unlike hardware, where even evolutionary changes can require a new product, software can be modified and implemented relatively easily. The continuous-media server can store virtually any digitized data, including video, audio, and graphics, for a broad variety of applications.  The stream delivery mechanism in Tiger is independent of the content format, whether Motion Pictures Expert Group 1 (MPEG1), MPEG2, Joint Photographics Expert Group (JPEG), or Digicypher; this means that you will not be limited by the server on your choice of client or set-top receivers.  And digital data can be stored at any compression rate giving you the flexibility to support music programming at 1/Mbs, TV-quality video at 1.5 to 4.0/Mbs, or HDTV at 15/Mbs. 


·	Network independence


In Microsoft’s continuous-media server technology, communications are independent of network protocol.  Incoming requests from the client or set-top must be sent over a reliable network protocol. Output streams require a high-bandwidth link, but do not require a reliable protocol; it is more important that the data arrive on time than be perfect and late.  ATM at OC-3 (155/Mbs) or OC-12 (622/Mbs) rates are expected to be standard output; but because Tiger uses standard networking protocols (IP, IPX) it is easy to connect to Ethernet and FDDI.


·	Migration to new technology


	As new, more powerful hardware, such as massive storage devices or faster microprocessors, becomes available, a software solution can readily take advantage of the new technology.  Likewise, as new software, such as communication protocols, becomes available, it can be integrated into your system.





Architectural Features


The distinguishing architectural characteristics of Tiger address the absolute necessity of delivering a very high-performance, guaranteed reliable system.





·	Distributed load balancing


Tiger software allows any active stream to carry any on-line video up to the total capacity of the system.


·	Low latency (fast response time)


The viewer’s expectations for a video-on-demand system require very rapid access times for all interactions with the system and the ability to have all VCR-like functions such as start, stop, pause, play, fast forward, and reverse.


·	Built-in redundancy


Reliability is vital to a video service.  All repairs and maintenance must be concurrent with normal system operation.  Tiger is designed for optimal fault tolerance by eliminating all single points of failure and using a repair strategy that minimizes support time; no single hardware failure interrupts the system, providing viewers with uninterrupted service.  


·	Self-healing system


In the case of a hardware component failing, the software automatically reconfigures the hardware preventing any disruption in data rate.  The system also recognizes when the failed component is working again and reschedules output to viewers; no interruptions in data flow or service occur.  For example, if a Tiger cub data handler fails, Tiger will redistribute the data to other Tiger cubs.  Once repairs are made, Tiger automatically reintegrates the repaired Tiger cub back into operation.





Tiger Benefits


Major customer benefits derived from Tiger include:





·	Scalable solutions


Microsoft's Tiger technology is modular, so storage and client capacity can be expanded as needed.  The limiting factors to scalability are bandwidth and the processing requirements of the components and their interconnects, not the number of streams Tiger can provide.  By simply adding servers and switches, as few as twenty four to as many as thousands of active streams can be supported, allowing the system to expand to meet the demand of a growing market.  This ability to scale the system to fit customer needs allows deployment in a variety of customer scenarios.
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·	Enables multiple businesses


Just as Microsoft Windows™ spawned many new business opportunities, developing and delivering continuous-media content will also enable many new business ventures.  For example, video-on-demand, video bulletin boards, feature film production, audio-on-demand, video production, and ad insertion are all business services that offer significant opportunities for growth.


·	Reduces operating costs


The issue of cost is just as important as reliability, flexibility, and scalability. The assumption that mass memory is required to address high bandwidth can be a costly one — particularly when a solution exists that leverages the use of high-volume, low-cost disks to provide the bandwidth needed for thousands of simultaneous users.  Tiger software also dispels the myth that proprietary supercomputers are required for delivering high-bandwidth video, because non-proprietary, off-the-shelf components can deliver excellent performance.  





Total costs for delivering video-on-demand are much greater than merely the cost per video stream.  High maintenance and reliability costs decrease revenue regardless of cost per video stream.  The advanced fault tolerance features of Tiger reduce operating costs by providing long periods of uninterrupted and unattended operation.  And in the event of an equipment failure, the ability to automatically recover and self-heal reduces costly hands-on maintenance.


·	Open architecture


Microsoft is committed to making this continuous-media platform completely open to all service providers and hardware manufacturers.  An open architecture has been designed from the beginning by implementing APIs that will be fully published, and by supporting existing architectural standards such as MPEG and ATM.  The software will be licensed to any interested company for the production of a wide range of products.


·	Viewer control features


Placing control in the hands of the viewer is central to continuous-media services.  Tiger ensures that viewers can access any type of data or watch any program, whenever they want, regardless of what other viewers on the system are watching.  Viewers are guaranteed the constant, high bandwidth needed to deliver uninterrupted data from start to finish.  This is accomplished through a software solution using time-division multiplexing — an algorithm for information layout, access, and dynamic load balancing of viewer demands.  





Tiger can process requests for each stream individually.  It receives instructions from a head-end server or directly from the viewer and acts upon the instructions.  This places viewers in control of programming; they can start and stop the stream as desired, including pause, resume, fast forward, or reverse, without affecting other viewers. 





A Vision Realized


Microsoft has designed Tiger to meet the need for a reliable, flexible, scalable, and cost effective continuous-media server.  Because of the flexibility of the software-based system, Tiger can be configured to handle virtually any digital data type, making it the optimal solution for the widest range of potential applications.  Potential business applications include video-on-demand, telecommuting, video messaging, information navigation, corporate multimedia servers, post-production studios, shopping kiosk, and digital transaction models.  Consumer applications include video-on-demand and a range of interactive services such as shopping, interactive TV guides, and interactive telephone directories.  With the design of continuous-media server technology from Microsoft, a further step is taken along the information highway.  The possibilities are endless, and the technology is now within reach. 
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