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Abstract

The right infrastructure platform is the key to successfully running business-critical applications. The UNIX/RISC platform has provided that platform for many years, but as organizations seek to reduce IT spending and develop the next generation of business systems, many have chosen to migrate to an Intel-based architecture. Migrating from UNIX to Microsoft® Windows Server System™ provides you with the opportunity to lower your IT costs, implement the next generation of services-oriented business applications, and achieve the systems flexibility necessary in today’s business environment—all while maintaining the levels of availability and scalability necessary to critical business systems. A worldwide partner ecosystem of products, peripherals, people, and services gives you the choices you need to tailor your business system to fit your organizational goals. Choosing Microsoft as your enterprise partner can lower the cost of your IT operations while increasing your organizational efficiency, competitiveness, and business agility. 

For the latest information, please see http://www.microsoft.com/windowsserversystem/.
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Windows Server System is comprehensive, integrated,
and interoperable server infrastructure that simplifies the
development, deployment, and management of flexible
business solutions.
www.microsoft.com/windowsserversystem
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Introduction

If your enterprise needs to run large business-critical applications, you need the right set of business systems at the heart of your IT infrastructure. UNIX/RISC systems have been the right choice for years, with a track record of high performance and scalability. But now, more and more businesses are considering and shifting to the x86 platform and Microsoft® Windows Server System™ integrated server software. Three key factors are driving this change:

Intel x86 processor speed and price-to-performance ratio now exceed that of RISC processors.

Web services and service-oriented architectures have fundamentally changed business system design.

New business dynamics demand increased efficiencies and flexible solutions that can deliver information to the right person at the right time. 

The last few years of IT consolidation have changed the way the technology world works. IT departments need to get more value from each server and keep costs to a minimum. Consolidated data centers have revealed the patchwork of different systems and technologies that power business processes—a patchwork that adds to the everyday costs of running a business and adds risks that could affect critical business processes.

Interoperation is running the two technologies together, sharing infrastructure and providing common services. Migration is the process of moving applications and data from one technology to the other. In practice, both approaches are necessary, allowing businesses to determine where they will find the best value from their technology investments.

Many business situations drive UNIX-to-Windows migrations. Perhaps a key application has been running on hardware that is reaching the end of its life, and a decision has been made to move to Intel x86 hardware, or data center consolidation has meant that an organization is standardizing hardware and software platforms to reduce support costs.

Platform migrations have traditionally been complex, expensive endeavors, and most organizations need to build a roadmap for their migration future—a roadmap that acknowledges the ongoing need for Windows–UNIX interoperability. Because migrations are often phased approaches, you may still want to keep a significant portion of your existing UNIX infrastructure investment as you implement new systems. Businesses looking for a complete migration can also opt for an incremental approach, during which they move systems as business needs require. One consideration rises to the fore in the course of planning any migration: the business value of the target platform. While you may hear “do more with less,” immediate business needs may be more pressing than technology changes. Other considerations include what have become known as the enterprise abilities: performance, manageability, reliability, interoperability, and—perhaps key in today’s business climate—flexibility.

Most IT departments recognize that the most complex part of a migration is updating systems to modern technologies while minimizing costs and associated risks. While it is possible to have Windows and UNIX working together in heterogeneous business environments, it is vitally important to be aware of the challenges posed and the business necessities within such an environment—as well as lessons that can be learned from businesses in similar circumstances.

Microsoft provides tools, guidance, and support for both interoperation and migration. This published guidance presents specific scenarios ranging from infrastructure to database to enterprise resource planning (ERP) and custom application migrations. Based on real-world, successful UNIX-to-Windows migrations, this guidance details all of the stages necessary to accomplish the move to the Windows Server System platform.

Enterprise Abilities

The days when a business could shut its doors at 5 p.m. and open them again at 9 a.m. are long gone. The world now expects round-the-clock operation on a global scale from even the smallest organization. This new demand has a considerable effect on IT departments and IT infrastructures.

Now IT systems must demonstrate what have become known as the four enterprise abilities. These are:

Performance—the ability to deliver services to meet user expectations.

Manageability—the ability for IT staff to control operations and user access.

Reliability—the ability for a system to meet a defined service level.

Interoperability—the ability to connect to other systems.

There’s also a fifth ability that’s just as important, one driven by a world where markets shift in seconds, where regulations change how a company operates almost overnight, and where mergers and acquisitions complicate business processes and infrastructures. This is flexibility, the ability to change and reconfigure rapidly.

Businesses need a platform that delivers these abilities at a cost that justifies their investments. Windows Server System is the platform that delivers, whether you plan to interoperate with or migrate from your UNIX systems and applications. At these IT decision points, Microsoft is able to bring years of enterprise application development and systems support to the table, ready to help businesses start work.

The Windows Server System platform, including the Microsoft .NET Framework, XML Web services, and process management tools such as BizTalk® server, supports a wide range of integration technologies. By using development tools that enable IT departments to take advantage of these technologies, Microsoft customers benefit from its research and development. When customers build solutions on top of these products, they can focus on their core business instead of their computing infrastructure. Management services, such as Microsoft Operations Manager, help IT staff stay aware of issues that arise, respond to these issues quickly and accurately, and demonstrate accountability to stakeholders.

The Distributed Systems Initiative is the foundation for Microsoft management tools. Designed for manageability from the operating system up, Windows Server System includes tools to proactively manage servers and applications. Microsoft Operations Manager management packs encapsulate the knowledge of Microsoft and its partners into a tool that can help quickly pinpoint and solve problems.

Together with Intel’s x86 architecture, Microsoft Windows® solutions provide a level of scalability and reliability that, in many cases, surpasses the best efforts of UNIX systems, not just in raw performance, but also where it matters to the corporate bottom line: in the price-to-performance ratio.

Price and performance matter, but reliability and availability are key requirements for any business-critical infrastructure as well. IT services can be responsible for millions of dollars of revenue. Even a few seconds of downtime can cost a business significant revenue—and, more importantly, the continuing revenue generated by customer trust. Microsoft has built clustering capabilities into Windows Server 2003, Enterprise Edition, and Windows Server 2003, Datacenter Edition, to help provide the highest levels of availability.

The Windows Server System platform achieves interoperability through its adherence to industry standards, including TCP/IP and Kerberos. Other Windows Server System applications, such as Exchange Server, Internet Information Services (IIS), and Windows Services For UNIX, offer additional, standards-based connectivity that enables Windows–based systems to interoperate with a wide selection of applications. Developers achieve interoperability through the .NET Framework, which also helps IT professionals better integrate existing systems with its native support for Web services that link Windows applications to many other programming environments and frameworks, including Java and Perl. The Microsoft Visual Studio® .NET development environment makes it easy to create new applications and deliver them to user desktops or deploy them across a server infrastructure. Other Windows technologies, such as Active Directory® directory service and IIS, give IT staff the tools they need to manage users, applications, and infrastructure, while offering password management services that incorporate UNIX directory and authentication solutions. 

In summary, Windows Server System can deliver the key abilities required by today’s business world, along with tools that give IT managers the ability to use both legacy applications and partners’ business systems, while offering compelling price-performance.
 It’s an approach that works well for both integration and migration.

Extending the Business Value of the Platform beyond TCO

Today’s IT department must continually strive to “do more with less.” Tightened budgets and demands for rapid return on investment mean that IT managers need to think about more than just the upfront cost of an integration or migration project.

One key metric is total cost of ownership. TCO can be calculated in many different ways, but there are several points that need to be considered in any UNIX-to-Windows project in addition to the basic costs of hardware, software, development, and maintenance. The cost of migration is a key issue, and businesses need to consider the long-term benefits and savings of any migration and Windows application deployment.

New applications built on the Windows Server System platform will have a faster time to market , thanks to a more efficient development environment. The wide-scale use of the Windows platform means that organizations can deploy more flexible solutions and can take advantage of Web services as an integration tool. When calculating the TCO of a Windows migration project, it is important to consider the total business value of the platform and its framework of tools and services.

The Windows Server System platform is the most cost-effective platform available today. TCO studies from industry analysts and customers show repeatedly that when compared to other computing platforms, Windows Server System saves money. A recent study found that the cost of application development is significantly lower in a Windows environment . Microsoft gives businesses the efficiency they need to drive savings by integrating its products and by building into those products the ability to easily link to solutions supporting the most complex business processes. Microsoft also provides system management best practices that help save money today and in the future. Figures from Aberdeen and the Meta Group show a 50-percent lower TCO for Windows when compared to UNIX.

The Visual Studio .NET development environment and the recently announced Team Studio features of Visual Studio 2005 Team System give software architects and developers the tools they need to design, deliver, and test the complex process-based, service-oriented solutions that modern businesses need to operate flexibly. By taking advantage of the language-independent .NET Framework and an extensive library of functions, developers can build network-aware applications in a variety of languages that work together with no special integration layer required. COBOL developers can work alongside C++ and Visual Basic® developers to deliver components of the same application—in the same development environment. In today’s demanding business environment, buffeted by supplier and customer demands and complex government regulations, being able to build new applications and deploy them before the competition has a direct effect on the bottom line. The ability to reduce not only development costs but also time to market means that Windows Server System can help IT managers meet return targets quickly.

A Total Economic Impact (TEI) analysis by Forrester Research found that Windows Server System and the Microsoft .NET Framework offer substantial cost advantages over Linux and the Java 2 Platform Enterprise Edition (J2EE) application development language. The study reported that the cost of Linux–based components drove up product costs and development complexity relative to the comparable Microsoft software and that Microsoft tools simplified the development of business applications.

According to Tushar Patwardhan, Information Specialist at EDS, “We’ve found that a Java-based programmer can migrate to .NET and create a program within a matter of a week. The benefits were great with .NET, and we didn’t find a reason to continue with the J2EE side of development. Compared to J2EE, the performance of features built with ASP.NET was two to three times better. We found that the runtime with ASP.NET was much faster than J2EE. When you compare .NET to J2EE, you find that there are gains in developer productivity and gains in application performance.”

Microsoft partners provide solutions that add value to any organization. Partners range from multinational organizations to small local operations; from organizations offering complete enterprise-wide solutions to organizations specializing in vertical solutions and offering considerable expertise in specific markets. The Windows Server System ecosystem can provide solutions quickly or give you the tools you need to build your own solutions.

Microsoft has the largest and most active global ecosystem of partners, community participants, and vendors building software for Windows.
 This means that Microsoft customers have access to a wide selection of applications able to fit an organization’s budget and business. The Windows Server System ecosystem can deliver rapid returns and lower costs by allowing businesses to purchase base functionality instead of requiring custom development. This base can then be used as a foundation for the rapid development of complex custom applications that deliver true business value
. The ability to customize off-the-shelf solutions is a valuable tool when you need to deliver real business returns on shrinking budgets.

Windows Server System also provides an ideal platform for data center consolidation. Active Directory helps manage users, applications, and infrastructure, while the growing family of Microsoft management tools makes it easy to monitor and control systems, deploy applications and software updates, and provision new hardware as soon as it is deployed using both Active Directory and Automated Deployment Services. Moreover, the Microsoft presence in consolidated data centers isn’t limited to software; Windows Storage Server 2003 has enabled partners to deliver networked attached storage (NAS) appliances that integrate with Windows tools, while offering reliable storage facilities to any application over standard protocols.

Minimizing Risk with Windows Server System

Once a business has decided to begin a UNIX-to-Windows migration, several key questions arise. How can we plan the process? How can staff be trained? What tools will best aid in the migration process? Some of these concerns can affect the migration progress, and Microsoft and its partners are able to pass on their experience to help ease concerns and smooth the migration path. Microsoft provides a wide selection of guidance materials to help businesses approach interoperability and migration projects. These materials have been produced in conjunction with partners and customers as well as various Microsoft development and consulting teams and offer a wealth of combined experience covering everything from security and authentication to handling specific applications.

Microsoft offers further services to organizations that want to work with both Windows and UNIX. For example, to help businesses begin a needs-driven migration, Microsoft Consulting Services offers a UNIX migration QuickStart workshop that also helps businesses run pilot projects and develop proof-of-concept implementations.

Organizations have teams of developers and architects who are already familiar with their business processes. Microsoft understands the necessity of maintaining these important skill sets and corporate knowledge. Microsoft migration services can help transfer this knowledge and offers workshops, briefings, and training sessions. Key UNIX skills can be used on the Windows environment without the need for complete retraining. A series of four training courses (either online or live) help equip UNIX professionals with Windows and Visual Studio knowledge.

Microsoft provides enterprises with the tools and help they need to integrate Windows into UNIX environments. Using these tools, they can link Windows desktops and servers into existing UNIX services and begin the process of moving POSIX-compliant applications from UNIX to Windows.

One of the key components of this approach is the Windows Services for UNIX (SFU) 3.5 application. The latest release is designed to help IT professionals and developers integrate Windows and UNIX to ease migration issues, SFU gives UNIX access to the Windows directory and file systems and provides Windows with a UNIX subsystem that can be used by developers moving applications and services from one platform to another.

SFU also provides tools to increase interoperability and application portability. Through interoperability tools, Windows and UNIX can take advantage the services of the other platform, such as the UNIX NFS file sharing protocol. Other features allow Active Directory to interoperate with UNIX directory services and help manage passwords across both platforms. Developers can also use familiar UNIX shell environments and scripting tools on Windows servers—even accessing them through standard UNIX tools. SFU provides developers with portability tools, including compilers and a UNIX subsystem that reduces the need to rewrite existing code when porting UNIX applications to Windows. SFU supports core UNIX standards, as well as tools that can help make Windows compatible with the UNIX X Window desktop environment. 

In summary, Microsoft provides guidance, training, and tools that can help businesses deploy successful migration plans. In addition, IT managers get the tools they need to start a Windows migration without losing hard-earned and organization-specific knowledge and without adding costs by needing to employ additional staff.

Scenarios

The Microsoft approach to UNIX migration focuses on helping businesses build the right solutions. Microsoft understands that businesses need to be flexible and will work with an organization and its partners to identify and mitigate risks and to develop a migration program that fits specific needs. A plan can range from porting parts of an application or service to Windows using SFU to a complete rewrite using the .NET Framework. Other options include taking existing POSIX-compliant applications and simply moving them wholesale to Windows.

Among the many drivers for a UNIX-to-Windows migration is the need to support new trends in application development that can help add value to business operations. Service-oriented architectures promise to deliver predictable IT solutions that support flexible business processes. The .NET Framework and its associated development tools are designed to deliver such business solutions. Migrating to Windows Server System can help businesses deliver on the promise of service-oriented architecture while continuing to support existing UNIX applications.

Scalability and consolidation requirements mean that businesses want to standardize on a single database platform. If a high-volume data center is to be cost-effective, the transaction cost needs to be kept to a minimum—and this is an area where Windows databases have been increasingly effective
. Most enterprise databases run on Windows as well as UNIX, and Microsoft SQL Server™ 2000 supports many features to help businesses comply with new reporting regulations, such as the U.S. Sarbanes Oxley rules or the U.K. FSA requirements. Data needs to be accessible quickly—and more information needs to be stored, adding to the cost of compliance solutions. The lower costs of Windows databases can help businesses comply with tough new regulations and minimize effects on the bottom line.

Application migration using SFU can be remarkably fast. Depending on application architecture, critical applications with hundreds of thousands of lines of code can be ported to Windows in weeks. Commodity hardware and Windows expertise can then be used to maintain scalability while keeping TCO down and preserving corporate knowledge. Organizations including Group 4 Securitas
 have used this approach to improve the scalability of their solutions and to keep costs low,

In conclusion, a migration has to deliver returns to the business—both today and tomorrow. TCO is a key issue, but ongoing costs, retraining, and costs of future upgrades and additions need to be considered along with the development costs for any new project.

Next Steps

When you decide to begin a UNIX-to-Windows platform migration, you can take advantage of various assistance programs from Microsoft to help you plan your migration strategy and to develop an approach that will add the most value to your business. Microsoft Consulting Services offer the following services to help you start your migration project: 

Strategy briefings—A strategy briefing is a single day of presentation and discussion in which you will learn about Microsoft’s tools for UNIX-to-Windows migrations and Windows Server System features. After a strategy briefing, you will have a clearer picture of your business and technical needs and how the proper migration strategy can help add value to your business.

QuickStart—QuickStart adds an architecture design workshop where technical decision makers can examine the issues and details of a UNIX-to-Windows migration. Following the examination is a proof-of-concept engagement where a prototype implementation is put together and used to demonstrate training, planning, and testing.

QuickPlan—QuickPlan is an in-depth program that takes you to the start of a migration. It helps you develop a plan based on your requirements and existing environment that takes into account servers and desktops, available resources, and security needs. The process also includes a risk assessment that helps identify key areas that will demand attention.

These tools give you the help you need to be sure that all the aspects of a migration program are understood and help you develop a project plan that is designed around your business needs.

Related Links

See the following resources for further information:

Microsoft UNIX Migration Guidance Documents

Solution Guide for Windows Security and Directory Services for UNIX

Using Active Directory and Kerberos for authentication and identity store in a heterogeneous UNIX and Windows IT environment

Solution Guide for Sybase/UNIX to SQL Server 2000

Migrating a Sybase/UNIX database environment to SQL Server on Windows with focus on the backend server

Solution Guide for Migrating High Performance Computing Applications from UNIX-to-Windows

Migrating a high-performance computing environment from UNIX or Linux to Windows and in-depth information about HPC on Windows

Solution Guide for Migrating UNIX Build Environments

Migrating UNIX application projects based on make to Windows and Visual Studio using a variety of UNIX toolsets, including SFU

UNIX Application Migration Guide

Migrating UNIX application code to the Windows platform

UNIX Migration Project Guide

Applying the principles of the Microsoft Solutions Framework (MSF) to a UNIX migration project

Solution Guide for CATIA Migration from UNIX-to-Windows

Migrating the CATIA CAD/CAM application environment from UNIX to Windows

.NET and J2EE Interoperability Guide

Methods and best practices for designing application solutions for interop between J2EE and .NET

Microsoft UNIX Migration Training

Essentials of Windows for UNIX Administrators

Computer-based and trainer-run training on managing Windows servers for UNIX IT Pros.

Essentials of Windows for UNIX Developers

Computer-based and trainer-run training for UNIX developers new to Windows.

Windows Management Concepts for UNIX Administrators

Five-day instructor led training course to detailing Windows administration techniques for UNIX IT professionals.

Windows Concepts for UNIX Software Designers

Three-day instructor led course to introduce Windows programming concepts and resources to UNIX professional developers

Online Resources

http://www.microsoft.com/UNIX

http://www.microsoft.com/technet/itsolutions/migration/default.mspx.

http://www.microsoft.com/windows/sfu

http://www.microsoft.com/technet/itsolutions/interop/default.mspx

http://www.getthefacts.com 

http://windowsforunixpros.com
For the latest information about Windows Server System, see the Windows Server System Web site at http://www.microsoft.com/windowsserversystem/.
� META Group, a leading analyst firm, reported in September 2001 that deploying ERP systems on the Microsoft Windows NT® Server and Windows 2000 Server platforms provides an overall cost advantage of at least 50 percent to customers compared to Solaris, based on both a one-year and a three-year analysis of total cost of owership. “The Impact of OS/Platform Selection on the Cost of ERP Implementation, Use and Management,” META Group, September 28, 2001.


� When Bank of New York was migrating from a mixed environment that included many UNIX servers, they chose Microsoft based on the availability and reliability offered by products such as Windows Server 2003. “Our business is one of volume, velocity, and moving large sums of money,” says Kurt Woetzel, Chief Information Officer at Bank of New York. “With the reliability, manageability, and availability in Windows Server 2003, Windows is now reaching a level we’re used to seeing in the glass house. That means we now can consider moving our mission-critical applications to Windows. We can take advantage of vendor applications for this space. That wasn’t true for us in the past.” See the full case study at http://www.microsoft.com/resources/casestudies/CaseStudy.asp?CaseStudyID=14962


� Aberdeen group reports Windows 2000 Server delivers 46-percent overall cost advantage compared to UNIX, showing cost advantages for Windows in four of the cost categories that most directly impact the cost of ongoing IT operations. The study credits Microsoft’s improvements in reliability, performance, and scalability for the TCO improvements. “Windows Server Cost-of-Ownership Study: MLE Business Segment,” Aberdeen Group, March 2002.


� Aberdeen group reports Windows 2000 Server delivers a 46-percent overall cost advantage compared to Unix, showing cost advantages for Windows in four of the cost categories that most directly impact the cost of ongoing IT operations. The study credits Microsoft’s improvements in reliability, performance and scalability for the TCO improvements. “Windows Server Cost-of-Ownership Study: MLE Business Segment", Aberdeen Group, March 2002.


� There are 750,000 Microsoft partners; more than 450,000 MCSE professionals and more than 1.5 million MCP certification holders; more than 6 million developers; more than 2,200 user groups worldwide and over 400 community Web sites; and the largest ISV community worldwide offering thousands of applications and devices.


� 7-Eleven determined that they could deploy new capabilities to their stores 50 % faster with Windows Server System and Microsoft technologies such as the .NET Framework than with open source technologies such as Linux and Java. Says Keith Morrow, Chief Information Officer of 7-Eleven, “Cutting development and deployment time in half for major changes to our retail information system was one of the main reasons why we chose Windows Server and the power of the Windows Server System over Linux. Reducing development time by half will allow us to anticipate customer demand, not just respond to it. The customer experience is better, we are more competitive as a company and we lower IT costs in the process. It's a win all around." See the full case study at � HYPERLINK "http://www.microsoft.com/resources/casestudies/CaseStudy.asp?CaseStudyID=14962" ��http://www.microsoft.com/resources/casestudies/CaseStudy.asp?CaseStudyID=14962�.


� For details, see http://www.tpc.org


� See the case study at http://www.microsoft.com/resources/casestudies/CaseStudy.asp?CaseStudyID=14884






