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Executive Summary





The deployment of open systems helps to increase choice and reduce risk by allowing smooth transitions to new technologies.  Because of these benefits, open systems are playing an increasingly important role in corporate technology strategies.  Microsoft is committed to the continued development and support of open systems technologies as an integral part of the vision we call Information at Your Fingertips.  In developing new and innovative software, Microsoft’s open systems strategy is to:


·	Foster broad industry participation and innovation


·	Provide the best connectivity, compatibility and interoperability across multiple platforms


·	Incorporate industry and customer-driven standards in a pragmatic, customer-focused manner


·	Ensure smooth transitions to new technologies





Through a forum known as the Open ProcessTM, Microsoft exposes new systems technologies to a formal, open review by appropriate industry experts, and refines new technologies based on this industry and customer feedback.  This, in turn, helps ensure that the technologies will be compatible with existing products and will be incorporated by independent software vendors into future product offerings.  Microsoft publishes system software specifications, and actively encourages the development of compatible software and hardware products based on new technologies.  As a result, there is more innovation and development occurring for WindowsTM-based systems than for any other operating system platform.  Therefore, Microsoft Windows-based systems offer the most products at the most competitive prices, and will continue to deliver the benefits of open systems to enterprise computing.


Today, the Microsoft® Windows family, consisting of the WindowsTM, WindowsTM for Workgroups, Windows NTTM and Windows NT Advanced Server operating systems, has built-in support for multiple standard network protocols.  Furthermore, the Windows family supports open network connectivity to all major platforms, including Novell® Netware®, Banyan® Vines®, Apple Macintosh®, UNIX®-based NFS systems, DEC® VMS®, IBM® SNA, and OS/2®.  Microsoft has also helped define and produce the Windows Open Services Architecture (WOSA), which enables Windows-based applications to be fully integrated with a wide range of enterprise systems running across multiple hardware and software platforms. 


Both Windows NT and Windows NT Advanced Server solutions can be implemented not only on Intel x86 and Pentium®-based computers, but also on many RISC-based computers as well.  Combined with symmetric multi-processing support (SMP) across all types of processors,  Windows NT and Windows NT Advanced Server offer an unprecedented degree of hardware choice and scalability.  Additionally, 32-bit Windows-based applications can be run seamlessly out-of-the-box on any member of the Windows family, because each member supports the same Windows 32-bit application programming interface, the Win32® API.  Microsoft will continue to support existing MS-DOS® and Windows-based applications as enhancements are made to the Windows family,  to help ensure smooth transitions to these new technologies.  


With support for open network connectivity, multiple hardware platforms, software compatibility, and integration with heterogeneous systems through market-driven standards, the Windows family is the most strategic operating system platform for deploying business solutions. 


�
Overview


Enterprise computing environments must provide seamless access to information on a global basis.  A range of new technologies from wireless telecommunications and multimedia to increasingly powerful processors, software tools and storage devices, are making this vision increasingly real.  Ironically, they add a new challenge, too.  More vendors are providing a broader range of hardware and software products intended to promote information access and processing.  As they do so, it becomes increasingly important that these disparate products be able to interoperate, or work together, regardless of who made them or what other products they may be used with.  Open systems are the key to providing interoperability and its benefits. 


What is an open system?


There are multiple definitions of "open systems."  


�symbol 183 \f "Symbol" \s 10 \h��	To some, open systems are systems based on de jure specifications for portability and interoperability from groups like the American National Standards Institute (ANSI), and the International Standards Organization (ISO). These types of specifications are important but, as discussed below, they may not fully address all market needs and concerns.


�symbol 183 \f "Symbol" \s 10 \h��	To others, open systems are those that adhere to available, market-driven and accepted programmatic interfaces that have become de facto standards.  The MS-DOS and Windows operating systems are the most widely used systems that meet this criteria.  These systems also allow the incorporation of many de jure and de facto standards from multiple vendors.  This enables many different products, running on a wide variety of hardware, to interoperate.


The benefits of open systems


The best way to understand and judge open systems is to focus on the goals and benefits of openness to third-party developers, original equipment manufacturers (OEMs), distributors, purchasers and users:


Choice in hardware platforms.  Instead of being locked-in to the architecture of a single manufacturer, the portability and scalability of open systems enable customers to choose from many different hardware platforms.  This range of hardware offers purchasers real flexibility, because OEMs are free to customize their offerings, packaging, distribution channels and after-sales service while delivering the right products at competitive prices.  Open system platforms can include hand-held and notebook computers, desktop PCs, workstations, symmetric multiprocessor (SMP) computers, and massively parallel (MP) computers.  These systems can employ complex-instruction set (CISC) processors such as the Intel x86 line, or reduced-instruction set (RISC) processors.


Choice in add-on hardware and peripherals.  From fax/modems, sound boards and CD-ROM players, to input devices, printers and more, open systems expand user choice both in the types of available peripherals and in the number of competing products within each category.  That's because interoperability and consistent APIs guarantee that peripherals and add-ons supporting the open system will be compatible with a broad range of hardware platforms.  Similarly, OEMs can access the broadest possible market for the lowest development costs, and consumers can reduce their risk and uncertainty when they choose compatible products.


Choice in software applications.  A consistent, well evolved software environment which allows applications to run on a broad range of hardware platforms provides maximum leverage for a software development effort.  This, in turn, encourages software vendors to expand the types of applications they develop.  In addition, through a common user interface available across hardware platforms, training time and cost are reduced and overall user productivity is enhanced.  


Choice in price.  Open systems encourage price competition by bringing more buyers and sellers to the computer market.  The expanded choice in products and features is also available at a lower price, further spurring market growth and driving up the productivity of computer system investments.  Users can also more readily make the tradeoffs they prefer between price points and feature sets.


Choice for the future.  Open systems provide benefits today, and more choices for tomorrow.  Users can add new products and technologies as they become available, through compatible extensions to the open system.  Corporations that adopt open systems as part of their information technology strategy are not locked-in to specific hardware and software platforms.  The open system strategy provides a reasonable degree of flexibility and easy migration to different technologies as they become available.


The requirements for open systems


To provide these benefits, an open system must meet several requirements.  These include the following:  


Facilitate third-party participation and innovation.  Sponsors of an open system must create a business and economic environment that makes third-party participation and innovation both probable and profitable.  For example, when IBM built its first personal computer, it freely disseminated the interface specifications, allowing the development of compatible computers by other manufacturers.  At the same time, Microsoft published the interface specifications for the MS-DOS operating system, and later the Windows operating system.  The result was (and remains) a competitive, open market for PC hardware and software.  This market has encouraged rapid innovation in PC technologies, which in turn has enabled corporations to deploy PC-based systems in order to solve new business problems, and to lower corporate information system costs.   


Provide connectivity, compatibility and interoperability.  Clearly, an open system must be able to connect different computing platforms across a network through standard protocols and networking products.  It must also facilitate compatibility among the products of multiple vendors.  There are different ways to achieve compatibility.  For example, software products that are compatible at the source-code level permit applications to be recompiled and run natively on a variety of platforms.  In contrast, compatibility at the binary level implies that programs written for one hardware platform will run out-of-the-box on another hardware platform.  This encourages hardware and software development for a single standard, preserving broad user choice at competitive prices.  Ironically, neither binary or source-code compatibility are guaranteed across the many varieties of UNIX.


Furthermore, from a user’s perspective true compatibility is not achieved unless the user interface (the way in which an application appears to the user and interacts with the user) is consistent across platforms. This consistency allows users to leverage their training on one application by applying it to other applications on different platforms.  


Incorporate industry and customer-driven standards.  As standard-setting bodies continue to proliferate, it becomes difficult to know which of their specifications should be designed into the architecture of an open system (some “standards bodies” have endured for such a short time, or produced specifications of such limited scope, that they have provided little practical value to users or the development community).  A productive approach lies in the distinction between de facto standards that evolve as a result of widespread use and de jure standards that are the result of specifications codified by committees.  De facto standards are successful by definition because users, through their purchases, have endorsed the products on which they're based.  The successful de jure specifications are usually derived from already-proven de facto standards.  An industry standards group often codifies a de facto standard into a de jure specification to cover holes that may have existed in the less formal version, and to provide an agreed-upon road map for future enhancement.  





Components of an Open System


�


Open systems must incorporate industry and customer- driven standards and provide broad compatibility with products from different vendors.  Also, the open system must have active industry participation to create product choice, and it must guarantee an upgrade path to new technologies.


For example, the structured query language (SQL) became a de facto standard after its introduction by IBM, and then became a de jure specification when it was codified by the American National Standards Institute (ANSI).  Microsoft is one of many companies working with the SQL Access Group to help keep the SQL standard up to date with user needs.  This effort has facilitated broad interoperability between front-end applications and back-end database servers from different vendors.


Ensure a compatible upgrade path.  Open systems should do more than provide maximum choice today.  They should ensure that user choice extends compatibility into the future, by making it easy for users to add new technologies and products as they become available.  Preserving this option requires an upgrade path so that current investments are not obsoleted, and customers are not locked into today's choices or a single vendor.  Intel has followed this principle with its microprocessor family.  The 8088 chip in the original IBM PC is primitive compared to today's x86-class chips, but Intel has maintained compatibility as it evolves its microprocessor product lines, preserving the existing hardware and software investment of its customers.


Microsoft has similarly followed this approach in evolving the MS-DOS and Windows operating systems.  Each new release of these operating systems offers significant innovation, but at the same time preserves compatibility with existing applications.


The Cycle of Innovation


�


Standards are not static influences on information systems. Rather, standards constantly evolve as individual firms create new and innovative technologies.  Without innovation, standards and open systems soon lose their value as they quickly become obsolete.


Standards and the cycle of innovation


The role of innovation in the computer industry is critical, since it is only through innovation that new ideas and new technologies have allowed corporations to broaden their use of  information systems.  Innovations in both hardware and software have empowered corporations to follow information strategies that are helping them compete in a competitive, global economy.  But innovation by its very nature introduces new ideas and technologies, and standards are often slow to catch up.  Thus, standards cannot be viewed as static influences.  Rather, innovation leads to a dynamic cycle of developing and improving standards.  Microsoft, as a leader in software innovation, has developed a forum called the Open Process in order to facilitate open systems while continuing to deliver innovative, best-of-breed software based on the needs of its customers.


�
The Open Process


To promote open systems while delivering significant innovation, Microsoft not only provides third-party developers with information about its product development, Microsoft carries its commitment to open systems an extra step.  Through a forum called the Open Process, Microsoft helps ensure industry and customer participation in developing new technologies.  This ensures that with innovation, Microsoft also delivers the benefits of open systems.


Microsoft distributes and discusses preliminary specifications for application programming interfaces (APIs) with independent hardware and software vendors, software architects, OEMs, corporate developers and others often a year or more before the technology is implemented.  They, in turn, offer alternative approaches and solutions that help refine and shape the operating system technology.  Early access to the design process also allows software vendors to develop applications that more fully exploit the capabilities of both hardware and software, giving users more innovative and robust applications.


Hundreds of commercial software developers have participated in numerous Open Process forums.  Open Process forums have driven definitions of Object Linking and Embedding 2.0, Plug-and-Play, TrueType® Fonts, and the entire Windows Open Services Architecture, among many other enabling technologies.  Participants have included Adobe Systems Inc., Aldus Corporation, Borland International Inc., Digital Equipment Corporation, Hewlett-Packard Company, Lotus Development Corporation, Novell Inc., Apple Computer, Claris Corporation, International Business Machines Corporation, and WordPerfect Corporation. Companies that do not participate in the forums can still provide input to Microsoft through such means as the worldwide computer forum that Microsoft sponsors via CompuServe®.





Open Process Technology Overview: OLE 


Object technology can facilitate integration between applications, and will have a growing impact on open systems.  OLE is a set of object-based services, based on the underlying Component Object Model, which enables interoperability among objects that are written by different companies in any different programming language.  For example, a spreadsheet object provided by one vendor can be seamlessly embedded into a word processing document created by an application from another vendor.  The spreadsheet and word processor don’t need to know anything about each other’s implementation, they only need to know how to connect through the collection of interfaces provided by the Component Object Model. 


In addition, through OLE Automation, applications can easily expose their services to other applications through a single OLE interface, requiring far less effort to retro-fit object-based services into existing applications.  OLE Automation is a breakthrough in application interoperability, and allows corporations to quickly assemble complete business solutions by using packaged, component software as building blocks.  Future releases of Microsoft Windows will include OLE with distributed capabilities, which will allow existing OLE-enabled applications running on separate machines to seamlessly interoperate across a network.  


As a fully published and open specification, OLE was refined through an Open Process forum in which major independent software vendors participated, including Apple Computer, Claris Corporation, Lotus Development, Borland International, WordPerfect Corporation, and many others. Also, preliminary specifications were distributed to over 150 different software vendors for further open industry review and feedback.  OLE has enjoyed tremendous industry acceptance.  Hundreds of applications that support OLE are either shipping or about to be released, and OLE won the 1993 PC Magazine Technical Excellence Award, as well as awards from BYTE Magazine and PC-Computing.  Microsoft is also continuing to work with industry partners to make sure that object technology advances within the Windows operating system are available on other platforms, and can interoperate with other platforms.  


Microsoft will provide complete OLE capability on the Apple Macintosh platform by layering the technology on the Macintosh System 7 operating system.  Furthermore,  through a recent agreement with Digital Equipment Corporation, Microsoft and DEC have integrated OLE with Digital’s ObjectBrokerTM, a leading-edge product for developing object-based solutions across heterogeneous systems.  Through this agreement, OLE applications will be able to access objects running on SunOS®, AIX®, HP-UX®, ULTRIX®, OSF/1 and OpenVMS® through data transfer and automation. In addition to the services already defined in OLE, users and ISVs will be able to create many new types of objects and interfaces that are both source-code portable across platforms, and fully interoperable across a network.


	OLE With Distributed Capabilities


�


	All existing OLE 2.0 applications will be able to take advantage of 


	future distributed capabilities without modification.  Furthermore, 


	OLE will be available on a wide range of platforms, ensuring the


	interoperability of distributed objects running across heterogeneous


	systems.





�



Open Process Technology Overview: Plug and Play


Plug and Play is both a design philosophy and a set of PC architecture specifications, and demonstrates the positive effects of open systems which can be achieved through industry collaboration.  The ultimate goal of Plug and Play is to design intelligence into the PC itself to handle hardware installation and configuration tasks without user intervention. A Plug and Play system has a number of characteristics.  First, any installation is a simple, fail-safe operation.  For devices the installation is automatic — plug the device in, turn on the system, and it works.  With a Plug and Play system, the user can also insert and remove certain devices (such as PCMCIA cards), or connect to or disconnect from a docking station or network, without restarting the system or fiddling with configuration parameters.  


To achieve these goals, coordinated design changes to hardware devices, the PC BIOS and the PC operating system are necessary.  Microsoft has played an active role in organizing the industry-wide effort to produce an open Plug and Play specification.  Today, the specifications for Plug and Play hardware devices are complete,  and Microsoft plans to release the first Plug and Play operating system for IBM-compatible PCs as the next version of Microsoft Windows.


Microsoft and Intel formally introduced the Plug and Play concept in March 1993 at the Windows Hardware Engineering Conference to more than 1,300 attendees.  Today,  Plug and Play specifications have been written for the popular hardware device architectures that required modification to support Plug and Play, including ISA, IDE and SCSI.  Specifications are also completed for the Plug and Play BIOS, Plug and Play printers, and Plug and Play ports (e.g. COM and LPT ports).  The specifications were refined through the Open Process, and have been published.


A broad coalition of system and component manufacturers is currently working to provide Plug and Play functionality across a wide range of hardware devices, including ISA, SCSI, and IDE (through the new Plug and Play specifications); and Micro Channel, PCI bus, and PCMCIA devices (through new drivers written to support Plug and Play).  The next version of Microsoft Windows will be the first Plug and Play operating system for IBM-compatible PCs that will fully integrate these devices into complete Plug and Play systems.  Plug and Play technology will effect the entire personal computer industry.  The technology will increase customer satisfaction by making PCs even easier to use and maintain; and will lower support and maintenance costs for both vendors and users.    





	Plug and Play- Eliminating PC Configuration Problems


	�


	Plug and Play systems will be able to dynamically adapt to changing 


	hardware and network configurations.  Pictured above, a laptop running


	the next version of Microsoft Windows, with a Plug and Play CD-ROM, 


	will be able to easily adapt to various configuration changes without any 


	user intervention.


Microsoft and Open Systems





In developing new and innovative software, Microsoft’s open systems strategy is to:


·	Foster broad industry participation and innovation


·	Provide the best connectivity, compatibility and interoperability across multiple platforms


·	Incorporate industry and customer-driven standards in a pragmatic, customer-focused manner


·	Ensure smooth transitions to new technologies





Fostering Broad Industry Participation and Innovation


By responding to the needs of its customers and working through the Open Process to deliver innovative solutions, Microsoft brings the benefits of open systems to the market for MS-DOS and Windows-based systems.  Thousands of independent software developers have created more than 20,000 applications for the MS-DOS operating system, and almost 10,000 applications for the Windows operating system.  Helping to ensure the continued growth of Windows-based applications, Microsoft has distributed more than 100,000 software development kits.  Microsoft has licensed more than 100 million copies of MS-DOS and another 45 million copies of Windows.  These systems run on more than 1,000 types of personal computers manufactured by more than 500 manufacturers.  


No other systems have produced so many compatible hardware and software products.  Windows-based operating systems are powerful, inexpensive and application-rich platforms for enterprise customers.  More than any other platform, the Windows platform has achieved the goal of open systems: dynamic competition to provide the best quality hardware and software at the lowest possible price, and flexibility to move to better and more cost-effective hardware and software in the future.  With such a high-number of innovative, quality software and hardware vendors delivering products for Windows-based systems, the rate of technological innovation for Windows-based systems is higher than for any other operating system platform.


	





Providing the Best Connectivity, Compatibility and Interoperability Across Multiple Platforms





Network connectivity


The Microsoft Windows Family of operating systems supports more network connectivity options and products than any other operating system platform.  Today, Windows for Workgroups and Windows NT have built-in support for major network topologies including Ethernet (and variations such as 10BaseT), Token Ring, and Arcnet. The Windows family also has built-in support for major network protocols, including TCP/IP, IPX/SPX, NETBEUI, DECNet®, XNS®, OSI, Server Message Block (SMB), Netware Control Protocol (NCP), and AppleTalk®, among others.  Windows-based desktops can be seamlessly connected not only to Microsoft network servers based on Windows NT Advanced Server, but also to Novell Netware (versions 2.x, 3.x and 4.x), Banyan Vines, IBM OS/2 LAN Server®, LAN Manager, DEC PathWorks®, Network File System (including Sun® NFS running on UNIX systems), and the Apple Macintosh.  


And the Windows platform provides the most product offerings for SNA connectivity, supporting all major SNA connectivity options for IBM mainframe and AS/400® host-based systems.  Additionally, through a DCE-compatible remote procedure call (RPC) mechanism, Windows Sockets and built-in TCP/IP support, the entire Windows family can be connected to any version of UNIX.  Finally, the Windows NT Advanced Server operating system supports multiple desktop client platforms including MS-DOS, Windows, Windows NT, Apple Macintosh, IBM OS/2 2.x, and all varieties of UNIX.  





�
Software compatibility and interoperability


Windows-based applications support binary-compatibility with each member of the Windows family of operating systems.  This means that 16-bit and 32-bit Windows applications available today can run out-of-the-box on the Windows NT and Windows NT Advanced Server operating systems.  And because the next version of Windows/Windows for Workgroups will incorporate advanced multi-tasking features, any 32-bit Windows-based application using these features will be able to run seamlessly on any member of the Windows family, from the desktop versions (Windows/Windows for Workgroups), to the workstation version (Windows NT), and to the server version (Windows NT Advanced Server).  This is possible because the Win32 API is the single programming interface for the entire Windows family.


Additionally, through an array of third-party and Microsoft compiler products supporting important standards such as ANSI C, COBOL, FORTRAN and ADA, applications can be created which are source-code compatible with other platforms such as UNIX.  And the Win32 API itself will soon be available on other operating system platforms, including the Macintosh and many varieties of UNIX.  Furthermore, important system software innovations such as Object Linking and Embedding 2.0 (OLE) are provided not only on the Windows platform, but on other major operating system platforms including the Apple Macintosh, major versions of UNIX, VMS, and soon, even MVS.


Hardware compatibility


Through Windows NT and Windows NT Advanced Server, corporations can now choose to deploy Windows-based applications not only on thousands of different brands of Intel x86-based PCs, but also on computers based on RISC chips that include the DEC Alpha AXP® and the MIPS® Rx400 family today; and the PowerPCTM and other RISC chips in the near future.  With out-of-the-box compatibility for existing 16-bit Windows-based applications, no other operating system gives corporations the ability to run so many innovative, powerful applications on so many different hardware platforms.  Additionally, with seamless symmetric multiprocessing (SMP) support, the Windows family brings incredible scalability for any business solution based on the standard Win32 API.  Through complete source-code portability for all Win32-based (32-bit) applications, Windows-based solutions can be scaled from CISC-based (Intel x86 and Pentium) and RISC-based computers incorporating from one to 32 CPUs (with support for even more processors soon).  The scalable, portable approach to the Windows family of operating systems has already lead to the development of a new class of more powerful applications, while preserving investments in existing applications.


Incorporating Industry and Customer-Driven Standards


Microsoft implements industry and government standards pragmatically, either directly through its own products, or indirectly through third-party products.  Microsoft even retrofits a product to make it compatible with important standards its customers require.  Microsoft sponsors and/or cooperates with a range of major industry groups that promote connectivity and interoperability, including the SQL Access Group, ANSI, IEEE, ISO, X/Open, the Open Software Foundation, the Unicode Consortium, Software Publishers Association, Interactive Multimedia Association and many others.  In addition, Nathan Myhrvold, Microsoft’s Senior Vice President for Advanced Technology and Business Development, was named to the National Information Infrastructure Advisory Council in January, 1994.  The NIIA is a private sector working group that will advise the government on the formation of the national information infrastructure.  The importance in participating in groups such as these is clearly evident:


Technology leadership and collaboration.  Microsoft as well as other technology leaders gain valuable information from the sharing of ideas and technologies between companies and users within the group.  This furthers industry innovation and maximizes the availability of compatible solutions.


Representing customer needs.  Microsoft helps ensure that the needs of its customers are represented in the development of important standards technologies.


Microsoft systems products support an extraordinary array of industry specifications that include both de jure and de facto standards. Some of these standards are listed below:





·	ANSI standards such as ANSI SQL


·	CCITT standards such as X.400 for messaging (through the XAPIA consortium specification)


·	IEEE standards such as POSIX


·	DCE-compatible remote procedure call (RPC)


·	Standard SNA protocols/connectivity including  LU 6.2, HLLAPI, CPI-C, and LU0


·	Standard network protocols including TCP/IP, IPX/SPX, NETBIOS, NETBEUI, SMB, DLC, and ISO TP4.


·	Simple Network Management Protocol (SNMP), Desktop Management Interface (DMI)


·	Unicode


·	ANSI C, ADA, FORTRAN, COBOL, PASCAL


·	The WindowsTM Open Services Architecture


In listening to our customers’ needs and concerns, it is also apparent that a standards-based framework for developing enterprise-wide Windows-based applications is a critical requirement.  As corporations develop and deploy strategic applications based on the Windows operating system, they need to ensure that these applications smoothly integrate into existing corporate networks, and can interoperate with enterprise information resources.  To meet these needs, Microsoft has worked through the Open Process to deliver the Windows Open Services Architecture. 





The Windows Open Services Architecture


The Windows Open Services Architecture (WOSA) is a major focus of Microsoft's goal to provide an open environment for the development and use of Windows-based applications.  Far broader than an API, WOSA is an architecture that promotes the easy integration of Windows and Windows-based applications within heterogeneous enterprise-wide computing environments.  WOSA provides seamless access to three categories of information resource services:  common application services, communication services and vertical market services.  Through WOSA, Microsoft makes software development faster, easier and less expensive for corporate developers, while providing developers and users with transparent access to different vendor-implementations of these information services.  


For instance, by using Open Database Connectivity (ODBC), the database access component of WOSA, a corporation can build an application that will seamlessly work with more than 20 database servers on a variety of hardware platforms.  This prevents a corporation from being locked-in to a single vendor for its critical database services and provides an unparalleled degree of portability and scalability for database services.  In meeting these goals, Microsoft is meeting the primary benefit of an open system:  greater product choice for users.  


WOSA's component services are defined in cooperation with hardware manufacturers, corporate developers, and independent software vendors through the Open Process program.  The WOSA effort has the backing of hundreds of industry members.  Microsoft has adopted  de jure specifications for WOSA where relevant.  For example, the work of the SQL Access Group is the basis for WOSA's Open Database Connectivity, while the Messaging API (MAPI) supports the X.400 API Association's Common Messaging Calls (CMC).  Microsoft has also worked with industry leaders to help create standard specifications where they are needed, such as the License Service API, Windows Sockets, and the Windows SNA API.  WOSA is available today for all members of the Windows family.





Technology Overview: The Windows Open Services Architecture


The WOSA components


Common application services


�symbol 183 \f "Symbol" \s 10 \h��	Open Database Connectivity (ODBC).  ODBC provides a common way to access data from heterogeneous environments.  It is an open standard that has been defined by industry groups including ANSI, the SQL Access Group and X/Open, with input from additional software developers, rendering it open and vendor-neutral.  As a portable API, it can be a common, cross-platform data access language for both the Windows and Macintosh environments.  


�symbol 183 \f "Symbol" \s 10 \h��	Messaging API (MAPI).  Developed in cooperation with more than 100 independent software vendors, MAPI provides a common way for Windows-based applications to access a variety of electronic messaging services in enterprise environments.  Through MAPI, a single application -- for example, a workgroup scheduling application -- can access a company's range of messaging systems, including various e-mail systems, voicemail, and fax.  Microsoft has refined MAPI in consultation with XAPIA, the standard-setting body for X.400 communications.  


�symbol 183 \f "Symbol" \s 10 \h��	WindowsTM Telephony.  The Windows Telephony API gives applications easy access to the telephone network and will facilitate visual call control; integration of electronic mail, voice mail and fax; and desktop audio and video conferencing.  The specification was developed in cooperation with about 40 companies in the telecommunications and PC industries, including network operators, telephone system makers, chip makers, software developers, voicemail providers and PC vendors.  Every major PBX manufacturer has announced intent to support the APIs and to provide access to previously closed, proprietary PBXs.








				


				ODBC and MAPI Illustrated										�							Pictured above are two components of WOSA, Open Database �				Connectivity (ODBC) and the Messaging API (MAPI). Through a �				consistent and open architecture, Windows-based applications �				can transparently access key	services across multiple vendor �				implementations. These services can span different hardware and�				operating system environments.
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Technology Overview: The Windows Open Services Architecture


(continued)





·	License Service API (LSAPI).  MIS managers use a diverse and sometimes incompatible set of electronic tracking products and mechanisms to manage and control the use of licensed applications in enterprise environments.  This has forced many corporations to develop and maintain their own licensing software.  To automate software licensing and reduce the burden of implementing custom licensing systems, Microsoft has worked closely with industry participants to create LSAPI.  Participants in LSAPI development include the Software Publishers Association and the Microcomputer Managers Association.





Communication services


�symbol 183 \f "Symbol" \s 10 \h��	Windows SNA API.  The SNA API standardizes a corporation's method for host connectivity by providing open access to existing IBM SNA API categories.  Because this specification eliminates compatibility issues between different vendor-implementations of SNA connectivity, corporations no longer have to be locked into a single vendor to provide their host-connectivity software.





�symbol 183 \f "Symbol" \s 10 \h��	Windows Sockets API.  This API makes it easy to integrate Windows-based and UNIX-based applications across a network and to provide a single interface for Windows-based applications to communicate with Sockets-based applications across a variety of transport protocols including TCP/IP, AppleTalk and IPX/SPX.  More than 100 vendors contributed to this specification.





�symbol 183 \f "Symbol" \s 10 \h��	Microsoft Remote Procedure Call (RPC).  The Microsoft RPC API supports the Open Software Foundation's Distributed Computing Environment (DCE) RPC.  Microsoft participated with many other vendors in the definition of this specification, and is recommending it to developers for their program to program communication across different computing environments.  





WOSA extensions for vertical markets


�symbol 183 \f "Symbol" \s 10 \h��	WOSA Extensions for Financial Services.  The branch banking market has many different back-end service providers using different interfaces to their products (for example peripheral devices such as receipt printers and magnetic PIN-pads).  The WOSA extensions for branch banking applications define a standard API that developers can use to access these varied services.  Microsoft worked in cooperation with the Banking Systems Vendor Council to develop this specification.





·	WOSA Extensions for Real-time Market Data.  These WOSA extensions allow Windows-based applications to receive live market data (such as stock quotes and news) in a standard format, no matter the data source.  The effort to develop this standard specification was initiated by the Open Market Data Council for Windows, a group of market data vendors and trading and brokerage systems suppliers.  


Ensuring Smooth Transitions to New Technologies


Customers can't afford to abandon their existing systems in order to acquire each new technology development.  To maintain the maximum degree of choice, corporations must be able to integrate new technology with their existing systems, and to acquire new technology at their own pace.  Microsoft used this principle when it introduced Windows 3.x;  user investments in MS-DOS were preserved through compatibility with existing MS-DOS applications. And through WOSA, Windows-based applications can reach out to host-based legacy systems. This gives organizations a smoother migration path to more flexible, higher pay-back client-server systems.


Customer investments in Microsoft Windows are also protected for the future.  That's because the scalable Windows architecture allows for the creation of distinct implementations that share a common user interface and common APIs.  Microsoft's open system strategy for Windows is to develop a single, coherent operating system family that spans systems from pen, handheld and office devices to notebooks, desktop machines, high-end RISC-based workstations, to servers and multiprocessing systems, bridging the market from personal computing to corporate computing.  The benefits of this approach include: 


�symbol 183 \f "Symbol" \s 10 \h��	Hardware and software developers protect their existing investments in product development and gain access to the largest potential markets.


�symbol 183 \f "Symbol" \s 10 \h��	MIS managers and support personnel benefit in reduced training and administration costs for years to come;  also, they eliminate costs of moving to new systems and platforms.


�symbol 183 \f "Symbol" \s 10 \h��	End-users can use an application on one platform (e.g. their desktop), and know it will operate the same way on another platform (e.g. a pen-based notebook).  Training is reduced, because all applications work according to a consistent set of principles.  


As the Windows family evolves, Microsoft will provide backwards compatibility with existing applications, and a smooth transition to new technologies.  As both Windows and Windows NT incorporate advanced object capabilities, for instance, all existing OLE 2.0-enabled applications will inherit many of these capabilities for free.  For example, OLE with distributed capabilities will require no changes to existing OLE 2.0 applications in order for them to be immediately integrated into distributed object systems.  And future versions of Microsoft Windows will incorporate the capability to drag-and-drop any object, such as a file or application, to the Windows desktop or to a system resource such as a printer or folder, whether the resource is local or remote.  All of  these capabilities will be inherited by the hundreds of Windows-based OLE-enabled applications available today. 





Conclusion


Competing groups and companies may disagree on the meaning of open systems, but the most important definition must come from customers themselves.  Corporations want compatible products that provide utility, reliability and ease of use at a low cost.  Microsoft is meeting the need for open systems.  As we continue to deliver significant software innovation, we will continue to work through the Open Process to help ensure that our software:


·	Fosters broad industry participation and innovation


·	Provides compatibility and interoperability across multiple platforms


·	Incorporates industry and customer-driven standards in a pragmatic, customer-focused manner


·	Ensures smooth transitions to new technologies


Microsoft has followed a deliberate course of publishing software specifications, closely involving the industry and customers in design decisions, working with industry groups, and adopting de facto standards and de jure specifications when appropriate.  Additionally, Microsoft has created a consistent, scalable Windows family that will preserve the benefits of open systems into the future.  This strategy has made the Windows-based operating system platform the most open in the industry, attracting extensive third-party hardware and software participation and, consequently, many users.  We will continue to follow this open systems strategy as we strive to achieve the vision of Information at Your Fingertips.


�
Appendix





Standards bodies in which Microsoft participates


In developing and enhancing the MS-DOS and Windows operating systems, Microsoft sponsors, participates with or interacts with a diverse group of standards-setting bodies and user organizations.  The following is a partial listing:





�
·	American National Standards Institute


·	Desktop Management Task Force 


·	Information Technology Association of America


·	Institute of Electrical and Electronic Engineers


·	Interactive Multimedia Association


·	International Standards Organization


·	Microcomputer Manager's Association


·	National Information Infrastructure Advisory Council


·	National Office Machine Dealers Association


·	Object Management Group


·	Open Market Data Council


·	Open Software Foundation


·	Banking Systems Vendor Council


·	Personal Computer Memory Card Industry Association 


·	Software Publishing Association


·	SQL Access Group


·	Unicode Consortium


·	X.400 Application Program Interface Association


·	X/Open


�
Additional sources of information


The Windows Open Services Architecture (WOSA) Corporate Backgrounder, part number 098-53420, can be ordered from Microsoft.  For this backgrounder, or for information on Microsoft systems software and open systems, call the Microsoft Developer Services Team toll-free at (800) 227-4679. If you require TDD/TT (text telephone) for the hearing impaired, call (206) 635-4948. In Canada, call (800) 563-9048. Outside the 50 United States and Canada, contact your local Microsoft subsidiary. You can also contact Microsoft by fax at (206) 936-7329. Specify Developer Services Team, RWF on your cover sheet.


The Microsoft Developer Network 


The Microsoft Developer Network is an annual membership program created to support all developers who write software for the Microsoft Windows family of operating systems or who use Microsoft products for development. Members receive technical and resource information on a regular basis through three channels: the Microsoft Developer Network CD, the Microsoft Developer Network News and the MSDNLIB Forum on CompuServe. For more information call (800) 759-5474, seven days a week, 24 hours a day. 


The information contained in this document represents the current view of Microsoft Corporation on the issues discussed as of the date of publication. Because Microsoft must respond to changing market conditions it should not be interpreted to be a commitment on the part of Microsoft, and Microsoft cannot guarantee the accuracy of any information presented after the date of publication.


This Document is for informational purposes only. MICROSOFT MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, IN THIS DOCUMENT.  Copyright 1994 Microsoft Corporation. All rights reserved.


Microsoft, MS-DOS and Win32 are registered trademarks and Windows, Windows NT and Open Process are trademarks of Microsoft Corporation.


AppleTalk, Macintosh and TrueType are registered trademarks of Apple Computer, Inc. Compuserve is a registered trademark of CompuServe, Inc. Alpha Axp, DEC, OpenVMS,  DECNet and ULTRIX are registered trademarks and ObjectBroker is a trademark of Digital Equipment Corp. HP-UX is a registered trademark of Hewlett-Packard Company. Intel and Pentium are registered trademarks of Intel, Corp. AS/400, PROFS, OS/2, AIX, LAN Server and IBM are registered trademarks and PowerPC is a trademark of International Business Machine, Corp.  MIPS is a registered trademark of Mips Computer Systems, Inc. Novell and Netware are registered trademarks of Novell, Inc. Sun and SunOS are registered trademark of Sun Microsystems, Inc. Oracle is a registered trademark of Oracle Corp. UNIX is a registered trademark of UNIX Systems Laboratories, a subsidiary of Novell, Inc. XNS is a registered trademark of Xerox Corp. Banyan and Vines are registered trademarks of Banyan Systems, Inc.
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