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Abstract

This paper describes the limitations of the existing 32-bit architecture and the benefits of the x64 architecture running on Microsoft® Windows Server™ 2003 x64 Editions. Typical deployment scenarios are described, and the forces driving those scenarios are detailed.
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Introduction

As computing tasks have become more complex and data structures larger, the limitations of a 32-bit operating system have become more constraining. Microsoft’s first 64-bit server operating system—Windows Server 2003 for Itanium-based systems—was designed to remove these constraints for the most demanding database and line-of-business (LOB) applications. But the limitations of 32-bit architecture are increasingly felt beyond these two workloads, increasing the need to bring 64-bit computing to the mainstream.

The transition to mainstream 64-bit computing was initiated by the broad availability of “x64” processors—the latest processors from AMD and Intel that include 64-bit extensions to the x86 instruction set. With the release of Windows Server 2003 x64 Editions, customers now have an industry-standard platform that combines the power of 64-bit processing with the largest base of applications in the industry.  

In this paper, we’ll look at some of the forces driving migration to x64 and the current and projected market transition to x64. We’ll then drill down to look at some of the specific features of the Windows Server 2003 x64 Editions and some target deployment scenarios.

Limitations of 32-Bit Architecture

The 32-bit versions of Windows Server 2003 use a flat, 32-bit, virtual address space that limits the amount of virtual memory that can be addressed to 4 GB. These 4 GB of virtual memory are typically divided into 2 GB that are directly addressable by an application and 2 GB that are only addressable by the operating system and are shared across all processes, further limiting the available virtual memory space that can be directly addressed.  

As databases and applications have grown increasingly complex, this limitation of 2 GB of virtual address space per application process has become a bottleneck. Beginning with Microsoft® Windows® 2000 Server, it was possible to change the distribution of the 4 GB of virtual memory by the use of a “/3GB” switch in the boot.ini file during startup. This switch limited the operating system to 1 GB of virtual memory address space, while providing applications that were designed to take advantage of it, with 3 GB. While this certainly helped some applications, it still didn’t get around the basic limitation of a maximum of 4 GB. 

Further, the use of the /3GB switch forces the Windows kernel to operate in only 1 GB of virtual address space. This space is shared by the system Page Table Entry (PTE), page pool, non-paged pool, and system cache. This can be a major limitation as disks get larger because it limits the address space available to the Cache Manager or for video-intensive applications.

With the introduction of the Pentium Pro processor, Intel made available a 36-bit physical memory space. This 36-bit memory space allows Windows Server 2003, Enterprise Edition and Windows Server 2003, Datacenter Edition to support 32 GB and 64 GB of physical memory, respectively, by using Physical Address Extensions (PAEs). However, the use of PAEs imposes a significant overhead, requires programmers to use the Address Windowing Extensions (AWE) application programming interface (API), and still limits the maximum physical memory to 64 GB. It also does nothing to change the 4 GB of virtual memory address space. 

Windows Server 2003 x64 Editions are well suited to address the limitations of 32-bit architecture in a variety of deployment scenarios, including the following:

Database
Business Applications
Terminal Services
Microsoft Active Directory
Web Server
Technical Computing
Benefits of 64-Bit Architecture

Moving to a 64-bit architecture changes the amount of virtual memory that can be addressed in a flat address space from 4 GB to 16 terabytes (TB)—that is 1.6 x 1019 bytes for those who like scientific notation. That amount of address space should be sufficient for a while. Like 32-bit Windows, this virtual address space is divided evenly between user mode and kernel mode, giving native 64-bit applications 8 TB of virtual address space. 

More important, in the short term, is that the 32-bit applications that really need the extra memory address space will get an immediate benefit from running on the x64 editions of Windows Server 2003. Those applications that are compiled using the LARGEMEMORYAWARE (LMA) switch can now take advantage of the full 4 GB of virtual memory address space supported by 32-bit architecture.  Because the operating system no longer needs to share the 32-bit address space in which a 32-bit application needs to run, the total amount of virtual memory address space for each 32-bit process that is LMA-aware is 4 GB. These are the same applications that were able to benefit from the /3GB switch in 32-bit Windows Server 2003.

The AMD Opteron and Intel Extended Memory 64 Technology (EM64T) processors support the same x64 Windows platform and binaries, giving developers a single platform to support, regardless of the underlying x64 processor involved. 

The 32-bit applications running on Windows Server 2003 x64 Editions use the Windows on Windows 64 (WOW64) emulator that allows the application to run exactly as if it were running on 32-bit Windows Server 2003. While this emulator imposes a slight translation overhead, the effect is minimal, and many 32-bit applications will actually run faster on Windows Server 2003 x64 Editions because of other efficiencies such as faster file-system access. 

Drivers must be explicitly written for x64 Windows. There is no support for 32-bit drivers, and applications that depend on specific 32-bit drivers, such as Microsoft® Exchange Server 2003, will not run on x64 editions of Windows Server 2003. The kernel mode components of these applications will need to be ported to x64.

Also note that Windows Server 2003 x64 Editions do not support DOS or 16-bit applications. 

Market Transition to Mainstream 64-Bit Computing

While processors that support 64-bit computing have been available for a while, they have been focused on the most demanding computing tasks rather than the broad server market. With the release of AMD and Intel x64 processors that support both 32-bit and 64-bit operating systems and applications, the trend has been for much greater penetration into the processor mainstream. 

With the release of the Windows Server 2003 x64 Editions that provide broad support for running existing 32-bit applications at high speed, while allowing migration to 64-bit computing as appropriate and necessary, the market is poised to take off.

Processors

The latest processors from both AMD and Intel support the x64 architecture. Most important, both processor lines run the same binaries, greatly simplifying the job of application developers and information technology (IT) professionals. 

Initial offerings from AMD and Intel were focused on server class machines—the AMD Opteron and the Intel Xeon chips were the initial x64-enabled processors from each company. But both now support x64 on workstation class processors—the AMD Athlon 64 and AMD Athlon 64 FX from AMD and the Pentium IV with EM64T from Intel. 

The broad availability of both workstation and server class processors from AMD and Intel will make a significant difference in the market penetration of 64-bit processors. By the end of 2005, virtually all new server class machines shipped will have 64-bit processors, whether they run 32-bit or 64-bit operating systems. 

Servers

All the major system Original Equipment Manufacturers (OEMs) are shipping 64-bit server machines that fully support x64 editions of Windows Server 2003. Equally, all the major motherboard manufacturers have x64 processor offerings, allowing system builders to build an x64 machine for essentially the same cost as a 32-bit machine. 

Windows x64 Editions

With the release of Windows Server 2003 x64 Editions and Microsoft® Windows® XP Professional x64 Edition, customers now have an industry-standard platform that combines the power of 64-bit processing with the largest base of applications in the industry. These factors will help to catalyze mainstream adoption of the x64 platform. Application vendors are poised to provide supporting, native x64 applications, and Microsoft® Visual Studio® 2005 will further simplify the creation of 64-bit Windows applications with an integrated development environment. 

With the broad availability of processors, motherboards, entire systems that are x64-capable, and a full suite of Windows x64 Editions, we will see an accelerated shift to 64-bit computing.

Windows Server 2003 x64 Editions

Product Overview

The Windows Server 2003 family offers three 64-bit editions for the x64 architecture:

· Microsoft® Windows Server™ 2003, Standard x64 Edition

· Microsoft® Windows Server™ 2003, Enterprise x64 Edition

· Microsoft® Windows Server™ 2003, Datacenter x64 Edition
Additionally, Windows XP Professional x64 Edition supports the x64 platform. 
Windows Server 2003, Standard x64 Edition

Windows Server 2003, Standard x64 Edition is ideally suited to current 32-bit and new 64-bit applications and environments that have been primarily memory bound. Terminal Services, HPC clusters, very large Active Directory® stores, and Microsoft® Internet Information Services (IIS) 6.0 servers are key targets. 

Windows Server 2003, Standard x64 Edition supports up to 32 GB of RAM on one to four processors.
Windows Server 2003, Enterprise x64 Edition

Windows Server 2003, Enterprise x64 Edition is ideally suited to very large databases, mission-critical line of business (LOB) enterprise applications, and large Terminal Services deployments that use Terminal Server Session Directory. 

Windows Server 2003, Enterprise x64 Edition supports up to 1 TB of RAM on servers of one to eight processors.

Windows Server 2003, Datacenter x64 Edition

Windows Server 2003, Datacenter x64 Edition is designed to deliver the highest levels of reliability, availability, and serviceability (RAS) for enterprise-class hardware. This edition is ideally suited to very large 64‑bit databases, mission-critical LOB enterprise applications and server consolidation. 

Windows Server 2003, Datacenter x64 Edition supports up to 1 TB of RAM on servers of 8–64 processors.

64-Bit Windows vs. 32-Bit Windows Memory/CPU Comparison
Table 1 describes the memory and CPU differences between the 32-bit and 64-bit versions of Windows Server 2003. 

	General Memory Limits
	32-Bit
	64-Bit

	Total Virtual Address Space
	4 GB 
	16 TB

	Virtual Address Space per 32-bit process
	2 GB (3 GB if system 

is booted with /3GB switch)
	4 GB if compiled with /LARGEADDRESSAWARE (2 GB otherwise)

	Virtual Address Space per 64-bit process
	Not applicable
	8 TB

	Paged Pool
	470 MB
	128 GB

	Non-Paged Pool
	256 MB
	128 GB

	System PTE
	660 MB to 900 MB
	128 GB

	Physical Memory and CPU Limits
	32-bit
	64-bit

	Windows Server 2003, Standard Edition
	4 GB / 1 to 4 CPUs
	32 GB / 1 to 4 CPUs

	Windows Server 2003, Enterprise Edition
	64 GB / 1 to 8 CPUs
	1 TB / 1 to 8 CPUs

	Windows Server 2003, Datacenter Edition
	64 GB / 8 to 32 CPUs
	1 TB / 8 to 64 CPUs


Table 1. Memory and Address Comparison of 32-Bit and 64-Bit Windows Server
Note: All x64 versions of Windows have the following characteristics. 

· No support for 16-bit applications

· No support for MS-DOS applications. 
· Only 64-bit drivers are supported. Any application that depends on a 32-bit system driver will need to have that driver updated to a 64-bit driver. 
Target Workloads

Early adoption of Windows Server 2003 x64 Editions is expected for workloads for which its scalability, very large memory support, and performance will provide immediate improvements for customers. These key targeted workloads include the following:

Database Server

Line-of-Business Applications

Terminal Services

Microsoft Active Directory

Web Server

Technical Computing

These targeted workloads are by no means the only ones that will benefit from moving to the x64 platform. File servers, for example, benefit from the larger memory available to the operating system, giving them the ability to cache larger amounts of data and access data faster. This extra memory support also enables larger I/O buffering, improving throughput. 

Another area that will greatly benefit from the x64 platform is application development. Builds of very large applications are often faster by an order of magnitude when done on x64 machines as compared with equivalent 32-bit machines. The increased memory and improved scalability of multiprocessor machines can have a dramatic effect. For example, Windows builds are now done on x64 machines, with a resulting reduction in build times to less than a third of previous times.

Database

Database servers are a key target workload for Windows Server 2003 x64 Editions, and database vendors have made early commitments to the platform. Microsoft® SQL Server™ 2005, Oracle 10g, and IBM DB2 will all have native 64-bit support for Windows Server 2003 x64 Editions. Existing 32-bit database servers will also benefit from running on Windows Server 2003 x64 Editions under WOW64 because of the additional memory address space available to them.

32-Bit Pain Points

The biggest problem with running large database applications on 32-bit Windows is the lack of memory address space. This limits the amount of the database that can be pulled into memory and significantly affects performance. 

The lack of address space is often attempted to be offset by using the /3GB switch, but this has an associated pain point. Because the available virtual memory address space for the operating system is now severely limited, the amount of I/O buffering, as well as file-system caching, is restricted, resulting in a significant bottleneck. 

x64 Benefits

By moving the database server to Windows Server 2003 x64 Editions, you gain not only nearly unlimited virtual memory address space but also support for more physical memory, and in a flat memory model that provides the fastest possible access. With a 64-bit database and x64 Windows, it is possible to get very large working sets entirely into RAM, vastly improving performance and scalability.

Technical: Windows Server 2003 x64 Editions support up to 64 processors and 1 TB of physical memory. Add to this the significantly better multiprocessor scalability of the x64 processors over their 32-bit counterparts and the 8 TB of virtual address space, and you have the ability to directly address very large databases. 

Even 32-bit databases, such as SQL Server 2000 Service Pack 4 will greatly benefit from the additional virtual memory available to processes running in WOW64—4 GB instead of 2 GB.

Business: Moving to Windows Server 2003 x64 Editions to run a large database application will allow significant benefits. Enterprises can consolidate servers and still provide additional features and functionality. 

The support for 32-bit Windows Server 2003 also allows businesses to standardize on x64 hardware and transition to 64-bit computing in a controlled fashion, moving applications and databases as and when they are ready. 

The wide application compatibility of Windows Server 2003 x64 Editions allows IT departments to take advantage of the better memory model and support for additional physical and virtual memory on x64 editions of Windows Server 2003 to consolidate services and applications onto fewer servers.

The administrative feature parity between 32-bit and Windows Server 2003 x64 Editions greatly simplifies the administration of a mixed 32-bit and 64-bit environment and essentially eliminates any learning curve associated with adding a new operating system to the environment. Migration of SQL Server databases is also simple, making the transition to 64-bit easy.

Customer Example

One customer was running a large price modeling application on a dual processor, 32-bit server running Windows Server 2003 and SQL Server 2000. A key query across the full historical range of the database took eight hours to run, making it unrealistic to use on a regular basis. The customer found that by moving the application to a new, 4-way, 64-bit server with 32 GB of RAM running Windows Server 2003 x64 Edition, and an x64 version of SQL Server 2005, they were able to reduce the time for that historical query from eight hours to less than five minutes. 


Business Applications

Large LOB applications are well suited for deployment on Windows Server 2003 x64 Editions. With support for up to 64 processors and up to 1 TB of physical memory, x64 is appropriate for very large LOB applications. 

32-Bit Pain Points

As LOB applications grow, their needs for both processing power and large amounts of data processing increase. With the limited virtual memory address space and support for only 64 GB of physical memory, 32-bit Windows Server 2003 can be seriously I/O-constrained. Virtual memory limitations mean that only limited subsets of large data sets can be directly addressed, and with large data sets, the ability to directly address the indexes can be an issue. This imposes serious constraints on the effective number of users that can be supported.

x64 Benefits

By moving to Windows Server 2003 x64 Edition, very large LOB applications have enough head room to execute effectively. 

Technical: The move to x64 gives the LOB application a full 8 TB of virtual memory address space and support for up to 1 TB of physical memory. This allows very large data sets to be directly addressed, speeding up the application and improving reliability and scalability. Substantially larger numbers of users can be supported on each machine, allowing server consolidation. 

Business: By enabling very large LOB applications to run effectively on Windows server systems, organizations are able to standardize on a single server platform across the organization, greatly improving their ability to cost effectively manage their IT infrastructure. The improved responsiveness of the application and ability to handle more users on an individual server allows increased functionality and improved user perception and experience while reducing the total cost of ownership (TCO). 

Customer Example

One customer, who had been running SAP R/3 on an older, 8-way server, was able to move to a new, 4-way x64 server running Windows Server 2003, Enterprise x64 Edition and the x64 version of SAP R/3 with a 67 percent reduction in batch processing times and a seamless transition.
This customer example is also supported by independent testing results. In a recent SAP SD standard R/3 Enterprise 4.70 application benchmark performed on a Hewlett-Packard ProLiant DL585 4-way system with 16 GB of physical memory, Windows Server 2003 x64 Edition and 32-bit SQL Server 2000 (running in WOW64) were certified as supporting 914 Sales and Distribution (SD) users. 

This compares with 770 SD users on identical hardware running 32-bit Windows Server 2003 and the 4.7E x86 version of SAP R3.  


Terminal Services

Windows Server 2003 x64 Editions are an ideal platform for running a Terminal Services deployment. Most applications that are run on Terminal Services are 32-bit client applications. In the case of the x64 Editions of Windows Server 2003, these applications run in the WOW64 translation layer, which imposes only a minimal overhead on the 32-bit applications. This allows them to run at high speed, while the improved virtual memory address space available to the operating system allows as much as a 100 percent improvement in the number of users supported on existing x64 4-way processor systems as compared with equivalent 32-bit systems. 

32-Bit Pain Points

In a typical “knowledge worker” application mix running on a Windows Server 2003 system, Terminal Services often reaches its limit of virtual memory before CPU utilization is at a maximum. When this happens, no additional users can be added no matter how many processors or how much memory you throw at it. The problem isn’t virtual memory available to any particular process, but rather the virtual memory address space available to the operating system. Here, the /3GB switch actually makes things much worse. 

x64 Benefits

Moving to an x64 system allows the operating system more virtual address space, a much larger PTE (128 GB instead of 600 MB to 900 MB), paged and non-paged pools (128 GB each instead of 470 MB and 256 MB, respectively), and a full 32 GB of RAM in Windows Server 2003, Standard x64 Edition as compared with only 4 GB in the 32‑bit edition. Using Microsoft Office as a sample workload, the result is the ability to handle 80 percent more users per server, based on initial performance benchmarks that Microsoft conducted. 

Technical: Using a standard testing scenario of a typical knowledge worker running office productivity applications, a typical 4-way server running 32-bit Windows Server 2003, Standard Edition has a maximum user capacity of approximately 280 workers. In real life conditions, most Terminal Services deployments are actually only 1- to 2-way servers, with far fewer users connecting. This is because the kernel runs out of virtual memory Page Table Entries before either the CPU or the User mode memory is exhausted. 

By moving to Windows Server 2003, Standard x64 Edition, the limit on kernel virtual memory is now 8 TB, and the server can support substantially more users while providing a good end-user experience. 

In large x64 Terminal Server deployments, overall I/O speed, especially disk access speed, becomes the system bottleneck. Careful consideration of RAID configuration and overall I/O subsystem throughput speeds should be a significant factor in designing a high-volume Terminal Services deployment.

Business: Moving to Windows Server 2003, Standard x64 Edition to run a large Terminal Services deployment yields substantial gains over equivalent 32-bit deployments. 

Most applications running on a Terminal Server remain 32-bit and run in the WOW64 environment. The applications run at full speed, with excellent compatibility, while taking advantage of the improved speed of disk access and other I/O enhancements. Because far more users can run on identical hardware with Windows Server 2003 x64 Edition, Terminal Servers can be easily consolidated, reducing administrative overhead, rack space costs, and heat dissipation costs.

While current Terminal Services deployments tend to be limited by the available virtual memory and have sufficient CPU available with only one or two processors, x64 deployments can support substantially more users and RAM, making the CPU and I/O subsystems now the limiting factors. Running 4-way and even 8-way servers can make a substantial difference and allow additional consolidations. 

The wide application compatibility of Windows Server 2003 x64 Editions allows IT departments to take advantage of the better memory model and support for additional physical and virtual memory in order to consolidate services and applications onto fewer servers.

The administrative feature parity between 32-bit and Windows Server 2003 x64 Editions greatly simplifies the administration of a mixed 32-bit and 64-bit environment and essentially eliminates any learning curve associated with adding a new operating system to the environment. 

Customer Example

In preliminary testing at Microsoft, identical 4-way servers were used to determine the maximum number of typical knowledge worker test loads that could be run on the machines. (For details about capacity-testing Terminal Servers, see Windows 2000 Terminal Services Capacity and Scaling and Terminal Server Capacity Planning.)

With 4-way x64 systems, the maximum number of users that could be supported was 280 users with 32-bit Windows Server 2003. When Windows Server 2003 x64 Edition was loaded, these same systems could support 500 to more than 700 users, depending on specific processor and configuration.

Running on 32-bit Windows Server 2003, the limiting factor was the number of PTEs available. By moving to Windows Server 2003 x64 Edition, the limiting factor was the CPU utilization. 

Note: These are preliminary, non-certified, lab numbers taken with pre-release builds of the software. They should not be used for predicting system capacities in a real-world environment but are provided solely to highlight the relative differences between 32-bit and 64-bit x64 environments with a specific test load. 

Active Directory

In organizations with an Active Directory (AD) of greater than 10,000 objects, the Active Directory size can become a significant problem on a 32-bit domain controller (DC). The 2 GB limit of virtual memory address space available in kernel mode limits the cache size and the amount of the Active Directory that can be in memory at any point. Queries against the Active Directory, especially distribution list (DL) queries, slow down, and excessive disk thrashing becomes a problem. 

By moving to Windows Server 2003 x64 Editions, even quite large Active Directory implementations can be entirely memory resident, greatly improving the speed of queries and enabling a significant server consolidation of domain controllers supporting query-intensive applications such as Microsoft Exchange Server 2003.

The DCs in a large Active Directory deployment are a key target scenario for Windows Server 2003 x64 Editions. With support for 8 TB of virtual memory address space and up to 64 GB of physical memory, very large organizations with sophisticated Active Directory stores can fit the entire Active Directory into memory. 

32-Bit Pain Points

Large AD deployments generally involve large, distributed environments, with constant authentication requests and queries against the Active Directory store. The virtual memory address constraints of the 32-bit architecture prevent the Active Directory database from being memory resident, requiring paging to and from disk. Queries against the database for distribution lists or other query-based results causes the Active Directory to slow down and prevents timely responses to authentication requests. 

Limited I/O buffering also severely impacts the speed of Active Directory replication, creating uneven distribution of an Active Directory state across the organization. 

x64 Benefits

Moving very large Active Directory deployments to Windows Server 2003 x64 Editions enables the Active Directory to be fully resident in memory and directly addressed. Limitations imposed by the 2 GB of virtual memory address space are removed, and the improved I/O buffering and in-memory queries remove the excessive load on the I/O subsystem.

Technical: By removing the 2 GB virtual kernel memory limitation, the move to Windows Server 2003 x64 Editions for all DCs allows the entire Active Directory to be resident in memory and directly addressed. Even suboptimal queries against the Active Directory will complete successfully and quickly and don’t cause excessive load to the I/O subsystem. Replication of Active Directory changes across the organization are evenly and promptly distributed, ensuring a consistent Active Directory. 

Business: Large organizations with complex Active Directory deployments have an expectation and a need for prompt results from Active Directory queries. LOB applications are built around the information stored in the Active Directory. By moving DCs to Windows Server 2003 x64 Editions, organizations can continue to grow and build their Active Directory, enhancing their ability to build applications based on Active Directory. The prompt distribution of Active Directory changes across the organization ensures accurate and consistent information across the organization. 

Customer Example

A large, multinational corporation running Microsoft Exchange Server 2003 as its core messaging application was using nine Exchange-facing 32-bit Active Directory domain controllers to support its diverse environment and a rich query load posed by Exchange. By moving to Windows Server 2003, Standard x64 Edition, it was able to consolidate those nine Exchange-facing Active Directory servers down to four servers, while maintaining and even improving its response times and capacity buffer. 


Web Server

Web servers with large, distributed applications are a key target workload for Windows Server 2003 x64 Editions. Large, distributed Web applications with high I/O loads can be severely constrained by the virtual address limit of 2 GB per process in 32-bit Windows Server 2003.

32-Bit Pain Points

The single greatest pain point for the IT department supporting a large Web application is the limited virtual memory address space available. This causes large Web applications to have to “reboot” or recycle the worker process regularly, resulting in reduced performance and reliability and limiting the scalability of the application. 

When the worker process runs out of virtual memory in the 32-bit environment, the process needs to be restarted. Internet Information Services (IIS) 6.0 does this automatically, restarting the process and clearing the virtual memory space, but this isn’t without pain and causes degraded performance and a poor user experience. 

When a worker process has to be restarted, any data currently in the cache is flushed and must be retrieved from disk. The result is slower response times and an increased load on the I/O subsystem. 

To the end user of the application, this will, at best, result in sluggish performance. At worst, the user may see error pages that require resending of data and an overall frustrating experience.

Using the /3GB switch would increase the available memory for the worker process by 50 percent, somewhat improving the uptime but at a substantially increased risk of a Denial of Service (DOS) attack. By limiting the kernel mode virtual memory address space to only a single gigabyte, the server doesn’t have sufficient memory and I/O buffering to enable a rapid response to such a DOS attack.

x64 Benefits

By moving an existing IIS 6.0 ASP.NET application to an x64 environment, without any other changes to the application, the application automatically has a full 4 GB of virtual memory space available. This can make a dramatic improvement in reliability and uptime of the application. 

After a full 64-bit ASP.NET platform is available later in the year, even greater virtual memory address space will be available, essentially eliminating address constraints as a factor for ASP.NET applications.

Technical: By doubling the virtual memory address space available to an ASP.NET application, the performance and scalability of the application are greatly increased. Reliability and uptime for worker processes in large applications are typically an order of magnitude greater, and often processes that would have to cycle on frequent intervals will now not have to cycle at all.

Business: By moving to x64 for large ASP.NET Web applications, the number of servers required to adequately support the application can be substantially reduced. With worker processes not cycling regularly, there are fewer lost connections, improved I/O handling, and an improved customer experience. 

With fewer servers, and little or no recycling of worker processes, the monitoring load on the IT staff supporting the Web applications is also greatly reduced. 

The support for 32-bit Windows Server 2003 also allows businesses to standardize on x64 hardware and transition to 64-bit computing in a controlled fashion, moving applications and databases as and when they are ready. 

The wide application compatibility of Windows Server 2003 x64 Editions allows IT departments to take advantage of the better memory model and support for additional physical and virtual memory on Windows Server 2003 x64 Editions to consolidate services and applications onto fewer servers.

The administrative feature parity between 32-bit and Windows Server 2003 x64 Editions greatly simplifies the administration of a mixed 32-bit and 64-bit environment and essentially eliminates any learning curve associated with adding a new operating system to the environment. 

Customer Example

One customer running a very large, international ASP.NET Web site was experiencing substantial churning and restarting of processes. Average worker process uptimes across the international portion of the application pool were less than an hour on a 32-bit, 4-way server. At peak times, this cycling was typically as low as 10 to 15 minutes and often as low as every five minutes, which is clearly unacceptable. By using the /3GB switch, the customer was able to get peak load uptimes to approximately 18 minutes--better, but still unacceptably low. 

By moving the application to a 4-way, x64 server, with no other changes in the application, the worker process was able to stay up comfortably for days and even weeks at a time, essentially eliminating worker process recycling.

An important consideration for the customer was the ability to run its application in WOW64 without any compatibility or porting issues. Simply plugging in a new x64 server running Windows Server 2003 x64 Editions got the customer up and running. 


Technical Computing

Technical computing, and especially high-performance computing clusters (HPCC), is well suited to Windows Server 2003 x64 Editions. High-performance computing (HPC) systems aim to speed performance of computer-intensive applications by applying large numbers of processors working in parallel. HPC has its roots in the academic and research domains, such as physical sciences and engineering, where it has been used for applications such as weather simulation and collider physics data analysis.

However, HPC has not remained strictly an idiosyncrasy of academic and research fields: Over the past 10 years, commercial demand for HPC has grown to the point where more than half of the 500 most powerful computing systems (as reported on TOP500 Supercomputer Sites) support nonacademic applications, serving such purposes as quantitative analysis of financial data and analysis of seismic information for oil exploration.
32-Bit Pain Points

The 4 GB of virtual memory address space and 64 GB limit of physical memory in 32-bit Windows Server 2003 is a significant constraint in an HPC cluster. 

x64 Benefits

The increased virtual and physical memory supported in Windows Server 2003 x64 Editions improves the overall throughput of individual nodes in an HPC cluster. 

Technical: By enabling support for up to 1 TB of physical memory and 8 TB of virtual memory on each node of an HPC cluster, the x64 architecture improves the reliability and performance of the HPC cluster. The 64-bit processing greatly improves the ability to solve complex calculations.

Business: With each node on an HPC cluster able to process more calculations and the improved I/O communications between nodes, additional capabilities and functionality are enabled for the cluster. 

Customer Example

Microsoft has partnered with the Cornell Theory Center (CTC) to build and deploy Windows-based HPC clusters at both CTC-Manhattan and CTC-Ithaca centers. These centers provide consulting and technological solutions, workshops, and seminars in the financial and science sectors by using Windows-based HPC clusters.

Summary

Windows Server 2003 x64 Editions will catalyze the move to mainstream 64-bit computing. It is suitable for a broad range of deployment scenarios that have been constrained by the current 32-bit architecture while not forcing organizations to completely abandon their existing investment in 32-bit hardware and applications. By providing high-speed and highly compatible support for a huge library of existing 32-bit applications using the WOW64 translation layer, while enabling the increased computation power and support for very large memory models of 64-bit applications, Windows Server 2003 x64 Editions eases the migration to 64-bit computing. Organizations can control when, and how, they move applications and hardware to 64-bit. The support for both 32-bit and Windows Server 2003 x64 Editions on x64 hardware lets organizations make hardware purchases with the confidence that the hardware they buy will work well today while enabling a controlled transition to 64-bit as appropriate.

Related Links

See the following resources for further information:

Windows Server 2003 x64 Editions at http://www.microsoft.com/x64.

64-bit computing solutions at http://www.microsoft.com/64bit.

For the latest information about Windows Server 2003, see the Windows Server 2003 Web site at http://www.microsoft.com/windowsserver2003.[image: image4.jpg]. Micros.oft‘
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