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Abstract

Supporting business applications running on multiple platforms is a challenge that many companies face. With pressure to both reduce costs and take advantage of emerging technology, interoperability between systems becomes a key issue. As part of its interoperability strategy, Microsoft has released several key components in Windows Server 2003 R2 that enable customers to integrate applications running on both UNIX and Windows systems and manage them seamlessly. This allows Microsoft customers to maximize their investments in both application development and IT skills while lowering the costs and minimizing the risk of adding new functionality to existing applications. This white paper outlines the new technologies that are delivered in Windows Server 2003 R2 and discusses the key scenarios in which they can be used to solve a number of business challenges.
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Introduction

Microsoft® Windows Server™ 2003 R2 extends the Windows Server 2003 operating system, providing a more efficient way to manage and control access to local and remote resources while easily integrating into your existing Windows Server 2003 environment. Windows Server 2003 R2 provides a scalable, security-enhanced Web platform, seamless interoperability with UNIX-based systems, and enables new scenarios including simplified branch server management, improved identity and access management, and more efficient storage management. Windows Server 2003 R2, Enterprise Edition also delivers dynamic new licensing that allows customers to get even more value out of server virtualization. 

Building upon the increased security, reliability, and performance provided by Windows Server 2003 Service Pack 1 (SP1), Windows Server 2003 R2 extends connectivity and control to local and remote resources. Organizations can benefit from reduced costs and increased efficiencies gained through enhanced management and control over resources across the enterprise.
Simplified Branch Server Management

Windows Server 2003 R2 allows you to maintain the performance, availability, and productivity benefits of a local branch office server while avoiding issues typically associated with branch office server solutions, such as connectivity limitation and management overhead.

Improved Identity and Access Management

Windows Server 2003 R2 includes Active Directory® Federation Services, which is designed to help administrators address identity management challenges by making it possible for organizations to share a user’s identity information more securely across security boundaries. 

Reduced Storage Management Costs

Windows Server 2003 R2 includes new tools designed to provide a centralized view of storage; simplified storage planning, provisioning and maintenance; and improved monitoring and reporting.

Rich Web Platform

Windows Server 2003 R2 enables businesses to extend their infrastructure over the Web while reducing development and management costs through enhancements delivered with Windows Server 2003 SP1, x64 Editions, Windows SharePoint® Services, .NET Framework 2.0, and Internet Information Services 6.0.

Cost Effective Server Virtualization

Windows Server 2003 R2 Enterprise Edition (EE) will allow you to run up to four virtual instances of Windows Server 2003 R2 EE on one licensed physical server or hardware partition, thereby decreasing the costs of server virtualization.
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	To enhance software replication, streamline print management, and increase control over storage resources, the American Savings Bank deployed a new software architecture based on Microsoft Windows Server 2003 R2. This technology offers fast, reliable replication of applications and files to local distribution points. In addition, the new system supports centralized print management, significantly reducing unplanned downtime. And while administrators previously could not see how employees used storage resources, they now can monitor files being stored to servers. By ensuring that only business-critical data is uploaded, the bank has reduced its storage requirements and streamlined the backup process. 

"We can conduct all kinds of IT operations more efficiently, from new software rollouts to troubleshooting and issue resolution." - Elston Kitamori, Vice President and Technology Infrastructure Manager, American Savings Bank.



Seamless UNIX/Windows Interoperability 

Customers need to make a wide variety of software from different vendors work together. We at Microsoft believe that the most effective way to help customers meet this need is through interoperability, which enables disparate systems to agree on a common way to communicate in order to exchange data with one another.

New features in R2 support the integration and migration of UNIX-based systems. Windows Server 2003 R2 enables Windows servers to use UNIX-compatible file-sharing and directory protocols and to run UNIX applications in order to simplify the deployment of UNIX-compatible Windows servers. Additionally, Windows Server 2003 R2 provides UNIX-centric IT professionals the means use the UNIX-based tools and utilities with which they are already familiar in the UNIX world to perform the same tasks and functions on the Windows platform. 

This white paper outlines these new UNIX interoperability technologies that are delivered in Windows Server 2003 R2 and discusses the key scenarios in which they can be used to solve a number of business challenges.

What is UNIX Interoperability?

One of the primary goals of these new features in Windows Server 2003 R2 is interoperability with existing platforms. Interoperability is the ability of a system or a product to work with other systems or products without special effort on the part of the customer. In this context, interoperability is in essence the ability for software products from different vendors to easily work together. Windows Server 2003 R2 allows the creation and use of management tools that affect change across disparate systems. Windows Server 2003 R2 can also allow software written for one platform to run another platform, such as running UNIX code natively on a Windows Server. Finally, Windows Server 203 R2 can deliver the ability to extend the value of existing applications by adding new functionality or providing access through new clients, such as writing a Windows®-based front end to an existing UNIX application, without changing the existing application.

Benefits of UNIX Interoperability
There are three main benefits to integrating Microsoft Windows-based systems with UNIX-based systems.
1. Maximize Previous Investments

These interoperability features in Windows Server 2003 R2 allow you to leverage existing knowledge, skill, and personnel while maximizing code use. Developers and administrators can now use familiar tools on both Windows and UNIX systems. UNIX professionals can continue to rely the on utilities and scripts they use on their UNIX-based systems but can now also run them natively on their Windows-based systems. Windows professionals can also now manage UNIX systems, user identities, and permissions using the Windows-based tools with which they are most familiar, such as the Microsoft Management Console (MMC).
2. Lower Costs

A well thought-out interoperability plan results in a reduced cost of administration and management, minimized cost of migration, and quick return on investment. For example, integrating the authentication or file sharing services across UNIX and Windows means that less time needs to be spent managing users, resetting passwords, and making important files available to a variety of clients.
3. Minimize Risk

A good interoperability strategy allows you the flexibility to leverage old and new platforms. When migrating part or all of an IT workload from one platform to another, you don't want to risk losing existing solutions, or encountering expensive downtime. By using interoperability tools to integrate systems and applications and run existing software, you will be able to foresee the scope of a migration process and quantify the risk. Finally, you will have the commitment of long-term support from Microsoft.

Interoperability in Action
Windows Server 2003 R2 helps you integrate UNIX and Windows systems. At Microsoft, we believe that UNIX interoperability should be a feature of the platform. For new application development, Windows/UNIX interoperability is best achieved by using open standards, such as Web services. For existing applications, having this functionality in Windows Server 2003 R2 provides native support of cross-platform management tools and UNIX-to-Windows application portability. In addition, by furthering our investment in interoperability with UNIX, we at Microsoft help our customers to leverage any existing in-house UNIX skills, allowing them to be productive on the Windows platform in the following usage scenarios:
Cross-platform Management 
Cross-platform management is the ability of an administrator (Windows or UNIX) to leverage existing skills to manage both UNIX and Windows Systems. Interoperability across platforms allows you to leverage existing knowledge, skill, and personnel. Windows Server 2003 R2 has tools that allow the management of user identities and passwords, file and print services, security permissions, and basic server administration. This means that Windows and UNIX systems can be administered using one set of tools and applying one set of user and group policies.
Application Integration 
Application integration involves building a complete solution that leverages components running on both UNIX and Windows. This allows you to access data in your UNIX environment via the execution of custom-code and applications you have developed for your UNIX systems directly on the Windows platform. An existing UNIX back-end application can now be accessed by Windows-based server applications, or exposed through a Windows client or graphical user interface (GUI). Windows Server 2003 R2 can run applications written for variants of UNIX via a subsystem that responds to more than two thousand UNIX APIs.  
Application Migration 
Application migration uses interoperability to phase a migration of an application from UNIX to Windows. An application migration can be a migration of just one application, or a component of a complete migration to Windows. By migrating your UNIX application to Windows, you are able to take advantage of the strength of the Windows Server 2003 R2 operating system without having to completely rewrite every tier of your existing application stack. 
Network and Application Compatibility in Windows Server
Windows Server 2003 R2 provides the following technologies and features to interoperate with UNIX-based systems: 
· File sharing. Windows 2003 R2 includes client and server for Network File System (NFS), a file-sharing protocol widely used on UNIX. This enables a Windows server to host files for use by UNIX clients and to access files hosted on UNIX servers.

· Identity management. With Windows Server 2003 R2, Active Directory (AD) can host master data for the Network Information System (NIS), a widely used directory service for UNIX user and computer configuration information. Specifically, Windows Server 2003 R2 delivers AD schema extensions for hosting NIS data, support for using Windows servers as NIS master servers, and migration tools for moving NIS data to Active Directory. Windows Server 2003 R2 also delivers utilities for two-way password synchronization between UNIX and Windows computers, and automated mapping between local Windows and UNIX users and groups.
· Application compatibility. Windows Server 2003 R2 can run applications written for variants of UNIX. Developers can simply recompile their source code for their custom-developed UNIX applications and then executes those API calls directly through the Windows system kernel. This functionality is the next-generation of Microsoft’s Portable Operating System Interface (POSIX) subsystem, similar to the Interix™ subsystem that formerly shipped with Windows Services for UNIX 3.5 or previous POSIX subsystems that shipped with Windows 2000 and NT 4.0. This subsystem and its accompanying utilities provide you with an environment that resembles any other UNIX system.
· Remote access. Windows Server 2003 R2 also contains updated client and server components for TELNET, a standard text-based terminal protocol implemented on most UNIX systems. These components also shipped in Windows Server 2003 SP1.

All of these components are optional installs in the Windows Server 2003 R2 installation process. Numerous UNIX shells and utilities, as well as the Software Development Kit (SDK) for debugging integrated applications using Microsoft Visual Studio®, are also available as a free web download.
Network File Services
Network file services allow the seamless integration of file and print services across UNIX and Windows systems, reducing administration time, complexity, and cost.

Server for NFS allows NFS clients to access files on Windows-based computers. For the UNIX-based NFS client, this process is completely transparent and requires no additional software to be installed on the UNIX client.

Client for NFS allows Windows computers to access files and directories that are exported from NFS file servers and requires no additional software on UNIX hosts. 

The User Name Mapping service is a Windows Server 2003 R2 component providing bi-directional, one-to-one, and many-to-one mapping between UNIX user and group identities (UID/GID) and Windows user and group identities (SID).

Identity Management for UNIX

The Identity Management for UNIX (IDMU) components of Windows Server 2003 R2 make it easy to integrate computers running Windows into your existing UNIX enterprise. Active Directory network administrators can use Server for Network Information Service (NIS) to manage NIS domains, and Password Synchronization automatically synchronizes passwords between Windows and UNIX operating systems.
Server for NIS completely integrates UNIX NIS networks with Windows Active Directory. IDMU includes an easy-to-use wizard that a Windows domain administrator can use to import NIS domain maps to Active Directory entries. Once this is done, an Active Directory domain controller running Server for NIS becomes the master server for the NIS domain.

Password Synchronization automatically changes a user password on the UNIX network when the user changes his or her Windows password, and vice versa. This allows users to maintain just one password for both networks.
Windows Subsystem for UNIX-based Applications (SUA)

Windows Server 2003 R2 implements the POSIX standards for UNIX APIs in a component called the Subsystem for UNIX-based Applications (SUA). SUA allows your UNIX users to run in a familiar environment without the need for any additional products. It supports a command-line environment including shells, administration tools, scripting tools, and many other features that will make UNIX users feel comfortable. This environment makes it easy to apply existing UNIX administration skills during a server migration.

SUA, along with its package of support utilities (such as shells and a Telnet client) available for download on the Microsoft Web site, provides a complete UNIX environment. The download package includes a comprehensive set of scripting utilities and a software development kit designed to fully support the development capabilities of SUA and to provide a complete UNIX-based application development experience.

SUA also supports case-sensitive file names, job control, compilation tools, and the use of more than three hundred UNIX commands, utilities, and shell scripts. The Subsystem for UNIX-based Applications is partner to the system kernel at the same level as the Windows subsystem, offering true UNIX functionality without any emulation. The SUA can run both 64-bit and 32-bit UNIX applications on 64-bit processors, and supports the Oracle Call Interface (OCI) and Open Database Connectivity (ODBC) data-access APIs, as well as the ability to mix calls to both Windows and POSIX APIs within the same application.
By using SUA, a developer can even wrap the call to execute a UNIX program residing on SUA inside a Windows COM object, and then use that .DLL to expose the application through an XML-based Web Service via .NET. In this way, the .NET Framework can be used to expose the functionality of these applications to a multitude of new uses.

Computing Environments with Subsystem for UNIX-based Applications

A computer running SUA provides two different command-line environments: the UNIX environment and the Windows environment. Applications run on specific subsystems and in specific environments. When you load SUA, you are using a UNIX environment; when you run applications on the Windows subsystem, you are using a Windows environment.

For example, when you use the Korn shell or C shell available with the download package Utilities and SDK for UNIX-based Applications, or any other application that was compiled to run on SUA, you are using a UNIX environment. Among other things, this environment features case-sensitive file names and path names that use the format /usr/examples. 

When you use the command processor cmd.exe, you are using the Windows environment. This environment includes case-insensitive file names and path names that include drive letters, as shown in the following example: C:\SUA\usr\examples. 

Porting Applications by Using Subsystem for UNIX-based Applications

SUA provides both the tools and the API libraries for porting applications to run on Windows-based computers. With the Software Development Kit, which provides a front end for Microsoft Visual C++, you can have a UNIX environment for development, but still have the benefits of the native compiler for Windows. 

To allow for the movement of high performance applications built on UNIX to a Windows environment, SUA supports x64 systems. More than 80 utilities for SUA now have 64-bit versions. This support could be used for scripting and running multiple 32-bit applications, or for pure 64-bit porting where the applications depend on 64-bit pointers and data structures, greater than 4 GB file sizes, and other 64-bit specific constructs.

Windows Server 2003 R2 even offers developers and administrators several ways to debug an application running on the SUA. First, you could natively compile whatever debug environment you already commonly use—such as any open-source debugger; or secondly, with an additional plug-in available as part of the downloadable SDK, you can debug that UNIX-based application within the Visual Studio 2005 environment.
Utilities and SDK for UNIX-based applications 

To supplement the platform components in Windows Server 2003 R2, there is now a web download available that includes UNIX shells, utilities, and SDKs all designed to work within SUA. You can find this download in the Related Links section at the end of this white paper.
Included in the download, the Utilities and SDK for UNIX-based Applications include key tools like Korn and C shells, along with many common BSD, GNU and SVR5 utilities as well as UNIX Perl. Additionally, as SUA contains a single-rooted file-system, a UNIX administrator or developer is able to port familiar tools and utilities from the UNIX-world and run them on Windows Server 2003 R2. 

With more than 350 UNIX utilities and a single rooted file system, this SDK provides a familiar environment for UNIX developers, users, and administrators. Many of these utilities now take advantage of the 64-bit capabilities of the x64 platform for maximum scalability. Many BSD and SVR5 utilities have been included, but the native support for UNIX applications provided by SUA means that many utilities that are familiar to UNIX users can be compiled and run on Windows Server 2003 R2. Utilities familiar to UNIX administrators can now be used directly on Windows, as can custom-coded and downloaded utilities and scripts commonly used in most UNIX-based environments. UNIX administrators therefore can use the majority of the UNIX utilities, scripts, and shells with which they are already familiar on both their UNIX and Windows systems.
Conclusion
Microsoft Windows Server 2003 R2 is an update release of the award-winning Windows Server 2003 operating system. Built on Windows Server 2003 with SP1, Windows Server 2003 R2 makes it easier and more cost-effective to extend connectivity and control to identities, locations, data, and applications throughout and beyond your organization. Windows Server 2003 R2 takes advantage of the stability and security enhancements of a proven code base, and extends connectivity and control into new areas. 
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	Destiny USA is creating the world’s largest integrated building. When completed, the eight hundred acre leisure resort and research park will become the most popular tourist attraction on Earth, with an estimated 20 million visitors per year. To streamline construction, the company has deployed a new, centralized technology infrastructure based on Microsoft Windows Server 2003 R2. Architectural plans, which include extensive data on material requirements, work scheduling, and costs can now be shared seamlessly among business partners, who are given access to Destiny USA systems using centralized user authentication and federation tools. Because various construction scenarios are simulated virtually before contractors begin work, Destiny USA can more easily avoid design conflicts and increase the efficiency of design and construction processes by 30 to 40 percent. 

"Using this technology, we hope to achieve savings of at least 30 to 40 percent over more traditional approaches." - Jeff Cohen, Chief Information Officer, Destiny USA.



Windows Server 2003 R2 offers all the benefits of Windows Server 2003 with SP1. Additionally, it greatly improves identity and access management, branch server solutions, storage setup and management, and application development inside and outside the traditional boundaries of your organization.

With interoperability in mind, Microsoft has released Windows Server 2003 R2 with integration solutions for UNIX-based applications shipped right in the box. Without having to download or purchase additional products, Windows Server 2003 R2 customers will be able to integrate their existing UNIX-based solutions with their Windows system.

By helping customers maximize previous investments, lower costs, and minimize risks, the UNIX interoperability components of Windows Server 2003 R2 are leading the field in server integration. Windows Server 2003 R2 shows the commitment Microsoft has made to provide products that are interoperable by design, allowing customers to spend their time providing value to their business objectives, not negotiating between disparate IT systems. Interoperability in Windows Server 2003 R2 can help you reduce costs, maximize investments in IT skills and technology, and minimize the risks associated with running multiple platforms.
Related Links

See the following resources for further information:

Subsystem for UNIX-based Applications at http://technet2.microsoft.com/WindowsServer/en/Library/695ac415-d314-45df-b464-4c80ddc2b3bc1033.mspx.
Microsoft and Interoperability at http://www.microsoft.com/windowsserversystem/interop/default.mspx.

Installing and Using Utilities and SDK for UNIX-based Applications at http://www.microsoft.com/windowsserver2003/R2/unixcomponents/webinstall.mspx. 

For the latest information about Windows Server 2003 R2, see the Windows Server 2003 R2 Web site at http://www.microsoft.com/windowsserver2003.[image: image5.jpg]Windows Server System-
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