Interactive Television


From Vision to Reality








Few technologies have inspired such a universal sense of excitement and possibility as interactive television (ITV), or Òthe information superhighway.Ó ITV is promising to revolutionize the technological landscape and significantly impact social behavior. How much of this promise is within the realms of technology? How will this future come about? How will it affect us as consumers?





At Microsoft, interactive television is no longer a pipe dream. We have a long-term vision of what ITV can  become.  More importantly, we are creating a software architecture and an operating system strategy that will result in comprehensive interactive services for consumers, government, communications, manufacturing, retail, education, entertainment, and the economy at large. 








What is interactive television?





ITV is a powerful instrument with the potential to transform the way we fulfill many of our basic needs.  It  will  provide a personalized medium for bringing goods and services directly into the home. 





Television viewers around the world will be able to use this affordable system for:  





¥	entertainment Ð movies, games, enhanced TV


¥	businessÐ telecommuting, financial transactions, video conferencing


¥	communication Ð bulletin boards, audio and video telephony, electronic mail


¥	education Ð lectures, reference, seminars





Short- and long-term opportunities





The information highway will provide a high-speed, versatile network where vast amounts of information can be transported on demand. Information will span multiple formats Ð video, graphics, audio, text, and data. By making certain that the platforms remain open and accessible, a wide variety of services can become accessible on line. Business opportunities in ITV can be expected in two main areas:  developing and merchandising ITV services; and providing the underlying infrastructure.  As services proliferate and market acceptance grows, the industry will experience accelerating growth for increased long-term business opportunities.





Substitution effects





Early opportunities will occur as interactive television begins to displace traditional systems. Today we purchase products in stores, and tickets from travel agencies. We find information in the library, and rent videos to see the latest movies. ITV offers the potential to initially augment these traditional channels by bringing together producers and consumers electronically. It will extend the reach of both — at lower cost and with greater efficiency than is possible today. If interactive television can indeed live up to its promise, then revenues will begin shifting gradually  from existing distribution channels toward ITV-based systems.








Table 1 suggests some areas where substitution effects might first occur. The list can be expected to increase significantly over time.


�



Table 1 : Market Size in Key Service Categories





Service Category�
Size of US Market in '93 (Billions)�
�
Catalog Shopping�
$51 �
�
Advertising (broadcast +


cable TV)�
$31�
�
Video Rental + Sales �
$15 �
�
Classifieds�
$12�
�
Video Games�
$10 �
�
Yellow Pages�
$9�
�



Growth effects





As ITV finds wider acceptance among consumers, long-term opportunities for related products, information, and services will expand. Early service prospects can be expected to include video telephony, multi-player games, interactive movies, virtual communities, retail, government, information services, health care, and education.





Both substitution and growth effects will eventually generate substantial traffic along  the information highway, benefiting companies that are part of the ITV value chain. 





Market and technology forces driving adoption





Three  fundamental market forces are driving  mass deployment of ITV:





Consumer  demand





Interactive television can satisfy fundamental societal needs in entertainment, business, communications, and information, more efficiently than existing ways of doing things:





ITV will allow access to services on-demand.


ITV will speed up virtually all communications and transactions.


ITV will break  current geographic limitations, which today require physical movement to access the marketplace.





Technicalplausibility 





A sophisticated ITV system, which as recently as two to three years ago appeared impossible, is now technically achievable. It is currently possible to conceptualize and design an ITV system that has robust capabilities and at the same time is feasible in the real world of products and businesses. Several technological advances have brought this about:





Digital  transmission


For decades, the transmission mechanisms used in broadcast, cable TV, radio, and audio cassettes have been analog. The past few years, however, have seen an increasing trend toward digital transmission. This opens up the possibility of general-purpose data types and encoding and decoding devices, as well as  low-cost, high-quality transmission of virtually any form of data.





 Semiconductor performance


Innovations in the semiconductor industry have doubled performance, while cutting costs, every 18 months over the past two decades. Given these performance increases, we are now on the verge of accessing unprecedented processing power in exceedingly small, inexpensive, and modular packages.  This new level of performance sparks the cost-effective delivery of ITV services.





Intelligent software


Software has become increasingly sophisticated and powerful, while simultaneously becoming easier to use. The next stage is for software to learn about its users, recommend new ways of doing things, and even start functioning as an agent that works on their behalf.





	High-speed switching technology


High-speed digital Asynchronous Transfer Mode (ATM) switches can now route vast amounts of different types of information along  the data highway.





Competition





Competition is collectively pushing the ITV envelope further and further, and at a very brisk pace. Most companies have realized that the opportunity cost of not participating in ITV is potentially staggering. So although the ITV industry is new, only marginally understood, and fraught with risks, many companies are working diligently to ensure their place in the ITV revolution.





Challenges of a new industry





The forces driving adoption of ITV and the tremendous opportunities of this new technology are well recognized. However, it would be naive to assume that no major challenges will be encountered.





Technology innovation





Before the use of interactive television can become widespread, companies will need to overcome substantial technological hurdles. These fall into two categories: 





Pervasive, high-speed networks


Broadband networks must achieve significant geographic reach and manage an unparalleled volume of traffic. Bandwidth and latency requirements for these networks will render traditional computer operating systems obsolete.





Ease of use


Mass acceptance of ITV will require a much more effective user interface than is currently provided by personal computers. Revolutionary graphics and simple yet powerful navigation tools must be developed to enable truly interactive services.





At Microsoft we have engaged some of our most innovative technical resources to solve these problems. What has emerged is a comprehensive integrated solution uniquely qualified to offer scalable ITV services both now and well into the future. 





Market development





Because interactive television will be a new experience for all consumers, a  major challenge for ITV is to develop the consumer market in tandem with emerging ITV capabilities and services. To help establish this market, we are making a major effort to develop our ITV system in concert with consumer preferences, and are planning comprehensive marketing programs to communicate benefits to consumers. 





 Industry Cooperation 





The information superhighway calls for a variety of skills that can only be provided by an unprecedented convergence of industries. No one company, or even industry, has the technological, financial, and marketing resources to deploy complete ITV solutions. Hence, intra-industry and inter-industry relationships are essential. A key challenge then is to identify the alliances that make sense and forge lasting business relationships. 





Business models





Because ITV is such a new industry, many fundamental parameters, such as business models, remain undefined. The questions of who gets compensated for contribution to the value chain, and how, have not yet been answered. Furthermore, the range of possible business models for ITV is vast. Options include one-time royalty fees for component products, to charging fees for actual use, as is done with most on-line services. The final models will need to be determined by individual companies as they seek fair compensation for added value.





Software Ð the core of ITV


Software provides the intelligence that will make the ITV system work and allow consumers to quickly and easily harness its power.





Design Goals





Microsoft's goal in designing software for interactive television is to provide a personalized environment for bringing the world into consumers' homes on command. We are striving to design software that is more useful, more enjoyable to use, and more personalized than competitive systems, as well as software that provides consumers with a high degree of choice, control, and convenience.





Microsoft's ITV system is based on these objectives:





Mass deployment 


Our systemÕs fundamental architecture will be flexible enough for deployment on cable, phone, and satellite-based networks anywhere in the world.





Integrated solution


While superior technology will be evident in each component, Microsoft is designing its ITV system as a complete solution that will seamlessly integrate all elements.





Open platform


Microsoft is committed to making the ITV platform completely open to all service providers and hardware manufacturers. We have designed this openness into our system from the beginning, and plan to publish component object model (COM) interfaces that let virtually anyone create their own interactive programming. Our system also includes hardware reference designs, which can be licensed by hardware manufacturers for the production of a wide range of compatible  products.





Windows technology


Although the Microsoft ITV solution is not specifically based on Microsoft Windowsª or Modular Windowsª operating systems, it will include elements of Windows technology, as well as technical innovations specific to the unique requirements of the television environment.





Software’s Role





As the enabling technology required to deliver ITV, software plays several essential roles.





System management


Developing a real-time interactive television system requires integration of cutting-edge technology.  Software can manage this complexity by dividing the tasks into separate components. Using powerful technologies such as object-oriented programming, software cost-effectively integrates these components into modules, thus providing powerful control over a very complex system.





Platform design specifications


Microsoft platform design specifications will allow interactive content developers, service providers, and hardware manufacturers to create compelling products without the need to understand how the other parts of the system work.





Microsoft hardware reference designs for the system software will provide manufacturers with basic specifications to target with their product designs.  These specifications will streamline the design process, shorten time to market, and ensure that their products will work with the system.  Providers of services, such as billing and navigation systems, and content providers creating interactive entertainment, games, and shopping, only need to develop to the published software specifications.





Both hardware manufacturers and software application developers can focus on their unique areas of expertise to create outstanding products — without having to worry about technical issues that are tangential to their businesses.





Flexibility


While the opportunities in ITV are unquestionable, so are the uncertainties. It is important to make the product Òright.Ó  However, the definition of ÒrightÓ is certain to evolve over time. Software provides flexibility by adapting the systemÕs capabilities to the evolving consumer marketplace. Unlike hardware, where a new product must be created for every incremental change, software can be altered relatively quickly and easily by downloading changes across the entire ITV network. 





The Microsoft ITV strategy





To participate in the ITV opportunity in the most effective way possible, Microsoft is pursuing a two-pronged strategy, featuring world-class technology and strategic alliances. 








Creating world-class technology 





The first  major element of MicrosoftÕs strategy is technology. We are investing in world-class talent that can meet the complex technical challenges of ITV.





Open Software Architecture


We are developing a comprehensive, open, and integrated platform for ITV that encompasses communications hardware components, network infrastructure, and digital devices in the home. This architecture will scale across different network types, extend implementations well into the 21st century, and be accessible for comprehensive third-party participation.





Distributed Operating Systems


At the heart of Microsoft’s ITV solution is an object-oriented distributed operating system to support the entire network. This means that Microsoft's ITV operating system software will be located in the set-top device in the home, the network operator's central facility, and in media servers throughout the network.  This design is different from a client-server model, which takes a less integrated approach to intelligence across the network.





We will incorporate revolutionary operating system management features such as rate-guaranteed kernel design, which guarantees the fastest possible network response time, delivering all consumer requests for time-sensitive data with no disruption in service.





The operating system design is based on micro-kernel architecture. In addition to being unusually easy to maintain and update, this modular approach to software code maximizes the system’s efficiency. The net result is an operating system powerful enough to meet the simultaneous demands of hundreds of thousands of users, yet flexible enough to adapt to changing requirements.





Switching


One area where the demands of the ITV system will be extreme is switching, since a large number of video and data streams need to be simultaneously routed through the system. The system will include the latest ATM switching technology, and we are currently working with major providers to define switch interfaces.





Graphics


An essential requirement for being able to deliver compelling ITV services is sophisticated graphics performance.  On-screen visuals need to be synchronized with viewer input, as well as with information elsewhere on the network, requiring powerful graphical primitives and capabilities.  We have a concerted effort underway to design the graphics sub-systems necessary to deliver this performance.





User interfaces


The user interface represents a vital element in the success of ITV. Given the number of programming services that will be available, and the ease-of-use expectations of consumers, the user interface needs to be simple enough for children to use, yet powerful and versatile enough to help consumers easily access information throughout the system.





Microsoft recognizes the significance of developing an optimal interface for ITV, and the inadequacy of existing PC-style interfaces for this purpose. We have begun to evolve a new kind of interface to address these issues. This involves changing from a passive, hierarchical, menu-driven lists to a presentation that is active, intelligent, context-sensitive, personalized, and remarkably easy to use.





Authoring tools


The authoring tools for ITV must cater to a diverse audience with a variety of needs. Traditional PC application developers might be most comfortable with low-level tools, such as a software development kit (SDK), and C or C++ compilers. At the other extreme, television producers will want high-level digital production, editing, and special effects tools that let them focus on pure artistic creativity instead of programming details.





We plan to work with existing multimedia tools, recruit the enthusiasm of third-party tool developers, and create powerful tools ourselves. Our goal is to make it easy for developers to create an infinite variety of interactive content.





In addition to providing authoring tools to support the high-end market, Microsoft will also develop tools for lower-cost platforms such as Windows NT and eventually the multimedia PC.





Developing alliances





We are investing resources at the highest levels to identify companies with skills and strategic vision consistent with ours. As a result of this investment, during the first quarter of 1994 Microsoft announced:





¥	Plans to acquire SOFTIMAGE, a developer of high-performance 2-D and 3-D animation software.





¥	An alliance with TeleCommunications, Inc.(TCI), the nation's largest cable TV operator, to jointly test Microsoft’s ITV technology.





We are engaged in discussions on many additional strategic alliances in these areas:





Network Operators


Microsoft's ITV software will be licensed to, distributed by, and managed by network operators. This includes cable operators, local phone companies, direct broadcast satellite companies, and others interested in worldwide ITV networks. As distributors for ITV services, these companies are fundamental to actualization of ITV, and Microsoft is committed to establishing lasting relationships with them.





Hardware Manufacturers


MicrosoftÕs ITV software solution requires state-of-the-art hardware. The company will establish strong bonds with hardware and product manufacturers to bring the technology to market, forming alliances with firms that design and manufacture set-top receivers, ATM switches, media servers, and central processing units (CPUs), among others.





Content Developers


Interactive content is the vital element that will bring ITV to life. MicrosoftÕs strategy is to ensure a vast amount of interactive content by supporting completely open, widely accessible third-party content development. To this end, Microsoft will forge strong ties with service providers Ñ ranging from television and movie producers to traditional computer software developers and game developers.  To support development of interactive programming and applications, Microsoft will implement a powerful tools strategy to enable exciting content development across the entire spectrum of hardware platforms, including high-end workstations such as Silicon Graphics, to the Microsoft Windows NT™ operating system, and eventually to low-cost platforms such as the multimedia PC.





Consumers


Success or failure of ITV will be determined by fulfilling the needs of everyday users. We have instituted major research efforts to stay in close contact with consumers during the development process. This includes both qualitative and quantitative market research, as well as ongoing usability testing. Our goal is to develop a software interface that is useful and enjoyable, yet powerful.





The Reality of Interactive ITV





Microsoft's ITV will open new worlds of experience. Although its potential may seem like science fiction, its promise— software architecture and an operating system for a full-service switched, interactive broadband network—is now within reach.





If you would like additional information, please contact:


Marketing Coordinator


Advanced Consumer Technology


Microsoft Corporation





Phone:  (206) 936 - 3372


Fax:     (206) 93 MSFAX
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