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Executive Summary 

This paper demonstrates how the Windows Server® platform represents a 

viable alternative to the mainframe in terms of cost, performance, flexibility, 

and business value. 

We do not argue that the Windows Server platform is better than the 

mainframe in every case, but when making decisions about future 

investment or legacy modernizations, IT executives must be aware that 

Windows Server offers an alternative, and that in many cases the Windows 

Server platform can deliver better value for money and greater business 

flexibility. 

http://www.microsoft.com/windowsserver/mainframe/default.mspx
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Tenets of Enterprise Systems 

The set of architectures and technologies collectively referred to as the mainframe 

has been in existence (and therefore development) for more than forty years. During 

that time, previously unimagined levels of performance and reliability have been 

achieved, and the mainframe—written off many times over the years—has continued 

to be the backbone of corporate computing in many of the world’s largest 

companies. 

Over the past few years, many of the features that at one time were the exclusive 

domain of the mainframe have been filtering down onto lower-cost, less specialized 

open system (non-mainframe) hardware, based primarily on Intel and AMD 

processors. These commodity servers exist in a more competitive market, where 

innovation and development are driven hard by market forces. Scalability issues have 

been addressed; performance has skyrocketed, not simply at the processor level but 

throughout the architecture; and the harder issues of reliability, availability, and 

security have now been resolved. 

This paper does not set out to predict the end of the mainframe—at the top end of 

the market there are still economic and operational advantages to be gained from 

the mainframe platform. Instead, we illustrate how the latest generation of the 

Windows Server® platform, coupled with modern processors from Intel, AMD, and 

others, is a viable and cost-effective alternative to the mainframe, and one that many 

users of mainframe and mainframe-like servers should consider. 

Performance 

The massive improvements that have taken place in the performance of computer 

hardware are a matter of record. For two decades, open system hardware has been 

playing catch-up with the mainframe, and although the mainframe itself is also 

delivering significant leaps in terms of price/performance, open system hardware has 

evolved at a significantly faster rate. 

It is important to remember, though, that system performance depends on a host of 

factors beyond simply processor performance. Mainframes have been able to stave 

off competition from alternative architectures because of their support for 

virtualization, sophisticated data storage services, and their ability to handle very 

large volumes of input/output (I/O). It is in these areas where the most significant 

advances have been made in the open system world. 

Open systems have taken features from the mainframe and reapplied them to 

commodity hardware so that services like virtualization, hierarchical storage, and ultra 

high-performance I/O are available on open system hardware, often at a fraction of 

the cost. 
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Windows Server 

2008 supports up 

to 64 processors 

and 2 terabytes of 

RAM. Scalable I/O 

is supported by 

Fujitsu, IBM, 

Hewlett-Packard, 

NEC, and Unisys, 

among others. 

Scalability 

Scalability is the ability of a platform to seamlessly support a range of workloads, 

scaling from small systems serving perhaps 50 users to a very large system serving 

50,000 or more users. 

Scalability depends on a number of factors: 

 Processor performance 

 Support for multiple processors 

 Memory 

 Bandwidth (I/O) 

 Workload management 

The ability of a server to deliver high performance begins with the performance of the 

server’s processors, but there is little point in having significant power available to a 

server if it cannot exploit the power. To make full use of the available CPU power, a 

server platform must support a range of memory configurations; it must support 

multiple processors in a way that enables users to make maximum use of the 

resources that are available to them; and it must be able to support the network 

traffic that a massively scalable system may have to handle. 

Reliability and Availability 

Reliability refers to the way in which the platform helps to ensure that 

applications function in a reliable fashion—recovering seamlessly from 

problems like network outages or hardware failures, without resulting in failed 

transactions and inconsistent data. Windows Server provides full support for 

transaction management and recovery. This support isn’t exclusive to 

Microsoft® server technologies like Microsoft SQL Server®; it is available to 

anyone developing software for the Windows Server platform. In many cases 

the developer doesn’t even need to be aware of the existence of these 

services; the Microsoft .NET Framework hides the complexity associated with 

providing these services for the developer, making them available to 

developers who are writing Microsoft Visual Basic®, C#, C++, and even COBOL 

software for the Windows Server platform. 
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Windows Server 2008 supports dynamic hardware partitioning, 

which makes it possible to provision or de-provision server 

memory and processors without having to shut down the 

server. 

 

These services are provided by dynamic hardware partitioning 

technology, which supports the dynamic allocation and re-

allocation of physical resources, allowing memory or 

processors to be quarantined in the event of failure, without 

interrupting service. 

 

 

 

Availability relates to the ability of the platform to remain up and running, even in the 

event of software or hardware failures. Any down time is unwelcome—whether it is 

planned or not. For many years, the mainframe environment has been able to 

dynamically provision or hot-swap hardware without having to restart the mainframe. 

Relatively few people are aware that these features are now also available on open 

systems today, by combining open system server hardware from Intel or AMD with 

the Windows Server operating system. 

Security 

Traditionally, mainframe security has had an excellent and well-deserved reputation. 

In the 1990s, with the explosive growth of the Internet and e-mail, the Windows 

Server platform received criticism for perceived weaknesses in the domain of security. 

In response, Microsoft launched the Trustworthy Computing Initiative, a program that 

spans the entire Microsoft product portfolio and places security at the top of 

development priorities. Today, users of Microsoft technologies are benefitting from 

the ongoing investment that the company has made, not just in making its 

technologies more secure, but in providing administrators with the tools they need to 

help ensure that they have configured the correct security policies on all computers 

running Windows Server. 
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The Windows Server platform supports a range of security technologies, including 

smart card authentication, and integration with hardware vendor support for 

biometric identification. Today, the Windows Server platform is certified for use by 

defense and security agencies, banks, law firms, and governmental agencies—all 

demand the highest levels of security. 

Choice 

We do not expect the mainframe to disappear any time soon, but organizations now 

have choices when it comes to deciding whether to continue using the mainframe as 

a platform, or to transition to a more modern distributed architecture. The concept of 

choice also covers both the ability to select from a range of different hardware 

vendors and the ability to select from a range of different software providers. Only 

one major mainframe manufacturer has survived into the present, while the open 

system space includes over a dozen manufacturers. The mainframe platform is 

supported by a small (and declining) group of software vendors; for open systems, 

there are tens of thousands of independent software vendors delivering new software 

products. 

Skilled Resources 

Mainframe operational and development skills are at a premium. Many skilled 

mainframe professionals have retired over the past few years, and the specialized 

nature of the platform is often not seen as an attractive area for younger 

professionals looking for a strong career path. In contrast, Microsoft technologies 

have catalyzed hundreds of thousands of developers and millions of practitioners 

worldwide, backed by a professional training and certification scheme that has a 

membership of over 2 million IT professionals. 
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Open Systems Provide a Viable Alternative 

You’ll read, and hear, a number of reports about the Windows Server platform in 

comparison to the mainframe. Many of these statements make broad claims about 

the advantage of the mainframe over open system platforms in terms of scalability, 

reliability, performance, and security. 

Some of these claims are valid, some are out of date, some are taken out of context, 

and some are simply not true. 
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Scalability 

Is the Windows Server platform scalable enough? Let’s first compare the underlying 

technologies that support mainframe and Windows Server scalability. 

 The latest IBM mainframe is the System z10, which scales from 1 to 64 cores 

and supports up to 1.54 terabytes (TB) of RAM. Windows Server 2008 also 

supports between 1 to 64 cores, and can manage 2 TB of RAM. 

 One area where the mainframe used to have a clear lead over open system 

platforms was I/O. It doesn’t matter how fast a machine is, if it cannot manage 

the volume of data that needs to flow among the various components. 

Windows Server 2008 supports a range of I/O options, including support for 

high-bandwidth and ultra-high–bandwidth network technologies (like gigabit 

Ethernet and InfiniBand) and multiple separate network adaptors. This means 

that the Windows Server platform is more than capable of exploiting the 

network bandwidth that is currently available. 

Therefore, both the Windows Server platform and the mainframe platform support 

the same degree of scalability in terms of processor, I/O, and memory scalability 

when addressing a scale-up solution. 

With Windows Server, one also has the possibility of scaling out as opposed to 

scaling up—which is generally the only option for mainframe systems due to high 

acquisition costs. Scaling out enables companies to purchase just enough hardware 

to meet the current requirements and incrementally add new systems as workloads 

increase. With the economics and continually improving density of blade systems and 

other rack-mounted servers, the economics of scale-out will continue to provide an 

attractive alternative to scale-up architectures.  

Reliability 

Almost any system can be configured to support high levels of reliability. The issue is 

how much to pay for the level of reliability you’re looking for, and what that level of 

reliability has on the way you write, deploy, and manage applications. 

If your goal is the classic ―five-nines‖ or 99.999 percent availability, then for whatever 

platform you choose there are going to be costs in terms of price and flexibility. Bear 

in mind that 99.999 percent availability equates to five minutes and 15 seconds of 

down time in a year (assuming that your systems run 365 days a year, 24 hours a 

day). An industry rule of thumb is that each ―additional 9‖ after a baseline 99.9 

percent availability doubles the cost of a system, whether mainframe or open system. 

The cost rises at this rate because achieving very high levels of availability typically 

requires you to deploy one or more redundant (or parallel) systems. 
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In May 2008, IBM 

posted an SAP SD 

two-tier benchmark 

result in which a 

Windows Server-

based server was 

able to support 

10,600 users. 

Windows Server 2008 offers many of the reliability features that were traditionally 

reserved for the mainframe. For example, in the event of a component failure, 

dynamic hardware partitioning technology can re-allocate workload to another 

component, or bring a standby alternate online. The virtualization capabilities of 

Windows Server 2008 allow virtual servers to be migrated between physical 

machines—in a clustered environment, for example, it is possible to move workload 

off one server and onto another so that the first server can then be shut down for 

planned maintenance, with no loss of application availability. 

Performance 

When considering performance, the most important question to ask is, ―How 

much performance do we need?‖ In determining this, you must take into 

account likely peaks in demand, and you may also want to set aside some 

room for growth. That said, Windows Server 2008, combined with the right 

hardware, is more than capable of supporting even the most demanding 

workloads. It’s worth looking at independent figures from the most 

demanding end of the spectrum. Take, for example, the Transaction 

Processing Council (TPC) benchmarks, which hardware manufacturers use to 

demonstrate the performance of their systems. As a software vendor, 

Microsoft does not submit TPC benchmarks—independent hardware 

vendors choose the operating systems and the transaction processing (TP) 

monitor that they use when benchmarking their products. 

Naturally, when you want to showcase your hardware’s performance, you’re going to 

choose the operating system and TP monitor that deliver the best performance. 

Vendors such as IBM, NEC, HP, and Dell all participate in the TPC benchmarks. The 

results of the benchmarks are publicly available at www.tpc.org. 

Let’s look at two of the TPC benchmarks. The first is the TPC-C benchmark, which is 

designed to simulate a complete computing environment where a population of 

users runs transactions against a database. The benchmark simulates an order-entry 

environment, which requires transactions that support the entry and delivery of 

orders, the recording of payments, checking the status of orders, and monitoring the 

level of stock at the warehouses. 

In the top 10 results in terms of price/performance, the Windows Server operating 

system appears in eight of the 10, and the remaining two make use of Microsoft TP 

Monitor. If you look exclusively at the top 10 in terms of outright performance, 

Microsoft middleware is used in six of the top 10 TPC-C benchmarks in terms of pure 

throughput. Again, we note that Microsoft does not submit these benchmark results; 

they are submitted by the hardware vendors. 

http://www.tpc.org/
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Another set of benchmarks that can provide a useful guide to performance are the 

SAP benchmarks. In February 2008, HP released SAP benchmark results showing a 

system capable of supporting 34,000 users. The operating system chosen by HP was 

Windows Server 2008 Enterprise. There are relatively few organizations that need to 

support 34,000 concurrent SAP users, but the fact that a cluster of 16 Intel servers 

running Windows Server can scale that far is a strong indicator of Windows Server 

2008 scalability. 

Windows Server 2008 is not just proving itself in benchmarks. Thousands of 

organizations depend on Windows Server products to run their businesses, from 

small and midsize enterprises to large multinationals like Dell and Starbucks. 

Security 

The concept of security spans a number of areas, including perimeter 

security (controlling who can access your networks), server and 

application security (controlling who can access applications and data), 

transmission security (helping to ensure that data that is sent over the 

network is properly secured), and data integrity (helping to ensure that 

data is not maliciously changed). 

In 2003, Microsoft announced its Trustworthy Computing Initiative, a 

companywide program that made security a key priority throughout the 

Microsoft product development life cycle. A component of the 

Trustworthy Computing Initiative is the Trustworthy Computing Security 

Development Lifecycle (TCSDL), which is a combination of methodology, 

processes, and guidelines that are applied to all major software products 

within Microsoft. The latest Microsoft server operating system, Windows 

Server 2008, was developed using the approaches outlined in the TCSDL. 

Windows Server 2008 contains a number of key enhancements in the domain of 

security. Perhaps the most straightforward of these is the ability to install a minimal 

―core‖ environment for the server: only essential components are installed, which 

improves server performance somewhat but also reduces the potential number of 

entry points at which a security breach might occur. Another enhancement is 

Network Access Protection, which allows system administrators to establish and 

automatically enforce security ―health‖ policies. These can include software 

requirements, security update requirements, required computer configurations, and 

other settings. Client computers that are not in compliance with health policy can be 

provided with restricted network access until their configurations are updated and 

brought into compliance with policy. 

Dell.com, one of the 

world’s busiest and 

most mission-critical 

Web sites, runs on 

Windows Server 

2008. 
 

For more information, see the full 

case study at www.microsoft.com 

/casestudies/casestudy.aspx?casest

udyid=4000001634. 

 

http://www.microsoft.com/casestudies/casestudy.aspx?casestudyid=4000001634
http://www.microsoft.com/casestudies/casestudy.aspx?casestudyid=4000001634
http://www.microsoft.com/casestudies/casestudy.aspx?casestudyid=4000001634
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Advantages of the Windows Server Platform 

The primary advantage of the Windows Server platform over other server-based 

platforms is the level of choice it provides to users. That choice and resulting 

flexibility are reflected in the options that are available to users for software, 

hardware, and services. A secondary but significant benefit is the continually 

improving price-performance curve due to the active and healthy ecosystem 

surrounding the Windows Server platform. 

Flexibility and Choice 

During the 1970s and 1980s, the mainframe platform flourished, and the number of 

third-party vendors creating software products and tools for the platform grew 

dramatically. However, since the 1990s, the mainframe ecosystem has been in decline. 

Over the same period, the ecosystem surrounding the Windows Server platform has 

seen massive growth. 

There are over 30,000 independent software vendors (ISVs) producing applications, 

tools, and services for the Windows Server platform, with all of the major ISVs 

(including SAP, Oracle, and IBM) offering versions of their products that run on the 

Windows Server platform. The mainframe ISV ecosystem is less than a tenth of this 

size, which gives users of the mainframe less than 10 percent of the choices that open 

systems provide. 

Flexibility arises from the tools that are available to you, and how quickly you can 

respond to changing business requirements. The development tools provided by the 

Microsoft Visual Studio® development system support an environment within which 

change can be delivered more quickly than ever before. With Visual Studio, COBOL 

developers and C# developers can work side by side within the same development 

environment. Microsoft BizTalk® Server allows you to change business processes in 

real time, without having to engage a multitude of software developers. 

No other development environment offers greater breadth of support for 

programming languages and programming paradigms than Visual Studio, and no 

platform supports a larger community: over 2 million certified professionals. 

Cost Factors 

Innovation Up, Costs Down 

Users of the Windows Server platform clearly have a vast array of choices when it 

comes to hardware. This degree of competition helps to explain the dramatic 

difference in cost between mainframe hardware and Intel/AMD-based open system 

hardware. The difference in cost is due to the combination of volume production and 

active price competition. 
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In the past, the cost differential was justified on the assumption that mainframe 

hardware was ―better‖ in some way—mainframe memory was argued to be more 

reliable, for example. But today’s DRAM is as reliable as mainframe RAM. 

Consolidation Reduces Costs 

Originally, the cost advantage of open system hardware over the mainframe was 

offset by the scalability attributes of the mainframe. You could consolidate multiple 

workloads onto a single mainframe, making optimal use of the available hardware 

and lowering the cost of systems administration. 

With many Intel/AMD-based open system servers running at between 5-

percent and 10-percent utilization, the recent ability to consolidate servers 

now has a significant impact on total cost. Windows Server 2008 provides 

the best support that Microsoft has ever offered for server consolidation 

within the Windows Server environment. With native support for 

virtualization, coupled with the availability of large-scale server hardware 

(32-way servers are available from a number of vendors, including Unisys 

and NEC), it is now possible to achieve dramatic reductions in hardware and 

system management costs by consolidating multiple instances of Windows 

Server onto a single machine. 

1 gigabyte of RAM 

costs U.S.$30 on the 

Intel/AMD platform, 

and U.S.$8,000 on 

the mainframe. 



 

 Mapping the Mainframe to Windows: A Reference Architecture  11 

 

 

A Reference Architecture for Mainframe Modernization 

The Reference Architecture for Mainframe Modernization provides a graphical 

representation of the services that are provided in the mainframe environment, and 

how these services are fulfilled on the Windows Server platform. 

The key services that are provided on the mainframe environment can be divided into 

six categories: 

 Core services 

 Transaction management 

 Development services 

 Batch services 

 Online services 

 Data services 

Core Services 

The core services layer describes the primary systems-level services that mainframe 

users have learned to expect. 

Security 

Mainframe users are accustomed to a high level of security, with access to different 

resources controlled in a very fine-grained manner. The Windows Server environment 

relies on Active Directory® services to deliver the same level of fine-grained control 

over who can access the various resources. Coupled with Microsoft Host Integration 

Server, Windows Server users can enjoy single sign-on service across Windows®-

based, UNIX-based, and mainframe applications and assets. 
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Workload Management 

The ability to manage workload dynamically has long been one of the major 

advantages of the mainframe platform. Mainframe support for virtualization means 

that, until recently, mainframes typically enjoyed much higher levels of utilization than 

open system servers. Today, however, the same benefits are available from the 

Windows Server platform. Windows Server 2008 delivers an unprecedented degree of 

workload management to the open system platform. The Windows Server platform 

now supports system-level virtualization, which allows resources to be dynamically 

allocated to multiple virtual servers running on the same machine. Windows Server 

also includes Windows System Resource Manager, which enables an administrator to 

manage CPU and memory use by process or by user. This can result in higher levels 

of utilization within a Windows Server instance by ensuring a consistent and 

predictable experience as workload volumes increase. 

Systems Management 

On the mainframe platform, sophisticated systems management services have 

traditionally been the preserve of a small (and declining) number of experts. Many 

organizations that use mainframes make use of third-party products from vendors 

like Computer Associates to reduce the burden and complexity associated with 

mainframe management. 

On the Windows Server platform, Microsoft delivers the Microsoft System Center 

Server Management Suite Enterprise, which includes Microsoft System Center 

Operations Manager 2007, Microsoft System Center Configuration Manager 2007, 

Microsoft System Center Data Protection Manager 2007, and Microsoft System 

Center Virtual Machine Manager 2007. The suite provides a complete set of server 

management capabilities for application, data, and platform management that span 

physical and virtual environments. The Microsoft Management Console (MMC) 

provides a single point of access to all of the systems management functions. In 

addition, it is designed so that third-party vendors can write plug-ins for it, permitting 

their products to be managed within the same MMC framework. 

Many vendors of mainframe management software also support the Windows Server 

platform. If you have an existing investment in HP OpenView, CA UniCenter, or IBM 

Tivoli, you can continue to use these technologies within the Windows Server 

environment. 

Storage 

Storage is another domain where the mainframe traditionally provided richer, more 

secure, and more scalable services than open system environments. Hierarchical 

storage (where data is stored on a combination of fast disk, slow disk, and tape 

according to storage policies), for example, used to be the sole preserve of 

mainframes and very high-end UNIX machines. Today, an array of vendors (including 



 

 Mapping the Mainframe to Windows: A Reference Architecture  13 

 

 

Tivoli, EMC, CA, HP, and Microsoft) provide support for hierarchical storage 

management on the Windows Server platform. 

Availability/Disaster Recovery 

Ensuring that an application or service remains available even in the face 

of failures is an essential attribute in any mission-critical application. The 

Windows Server platform has benefitted from clustering technology 

since the late 1990s, and has already demonstrated that it can run at 

levels of availability of 99.99 percent or higher. 

With the addition of native support for virtualization in Windows Server 

2008, currently running applications can be ―moved‖ from one machine 

to another, without interrupting service. The ability to dynamically add or 

remove servers to a cluster means that server hardware can be replaced 

without affecting system availability. 

The Windows Server platform also offers a greater level of choice when it 

comes to the approach you take to availability. With Web applications, or 

any application that is stateless, network-based load balancing makes it 

possible to automatically divert requests from a failed server to another 

server within the pool. For stateful applications, the combination of 

virtualization and clustering support allows server failure to be handled 

with minimal disruption. 

Virtualization 

Virtualization is the ―secret‖ that underlies many of the mainframe’s traditional 

benefits. Virtualization makes it possible to run many different workloads on a single 

machine. Windows Server 2008 supports a sophisticated virtualization model that 

allows workload to be moved, at runtime, between machines. The ability of Windows 

Server 2008 to act as a host for both 32-bit and 64-bit virtual hosts makes it an ideal 

consolidation platform, bringing the economic benefits of consolidation to Windows 

Server. 

Transaction Management Services 

Transaction management is an essential service in any enterprise-class operating 

system. The ability to have transactions that either complete successfully, or are rolled 

back to their previous state, is essential in order to help ensure data integrity. 

In a 2005 report on 

Windows Server 2003 

Datacenter, Gartner 

cites “a proven track 

record of 99.99 

percent and higher 

availability.” 
 

Source: “Microsoft Windows Server 

2003, Datacenter Edition 

Operating System,” by Mary I. 

Hubley and MaryAnn Richardson, 

Gartner Research, Inc., March 10, 

2005. 
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Transaction Management 

Perhaps the most widely known mainframe transaction management service is 

Customer Information Control System (CICS), an IBM family of transaction servers. 

CICS provides the backbone for most modern mainframe applications. Microsoft 

supports transaction management via a foundation service called Microsoft 

Transaction Server. A number of third-party transaction managers are also available 

for the Windows Server platform. 

It is also worth noting that several vendors (notably Micro Focus and Fujitsu) offer 

CICS-compatible middleware for Windows Server—which make it possible to run 

CICS COBOL applications on Windows Server with little or no modification. 

 

Partners that offer mainframe-compatible transaction 
managers: 

Micro Focus – Native CICS emulation IBM – TXSeries 

Fujitsu – Native CICS emulation BEA – Tuxedo 

HTWC – Native CICS emulation 

 

Messaging 

The Microsoft messaging service, Microsoft Message Queuing (MSMQ), provides a 

highly reliable messaging and publish/subscribe service to Windows-based 

applications. Message-oriented middleware provides a highly reliable and secure 

mechanism for passing information between systems. With MSMQ, it becomes 

possible to integrate with mainframe-oriented messaging technologies like the IBM 

Message Queuing family. 

Integration 

Relatively few very large organizations run all of their applications on a single 

platform (so the ability to support integration—not just among various applications, 

but also among various systems—is an essential requirement. 

Microsoft provides a range of integration services. Most notable of these is BizTalk 

Server, an integration platform that can be used in conjunction with other 

technologies, like Host Integration Server, to link different applications and different 

systems. 

BizTalk Server makes it possible to define integration rules and business processes 

graphically, thus making management and modification of business rules much 

easier. 
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Development Services 

Visual Studio includes a comprehensive set of development tools and 

services. Visual Studio provides support for the full development life cycle, 

and is built on the .NET Framework. The .NET Framework supports over 50 

programming languages (including COBOL). The run-time environment 

allows components written in one language to be seamlessly consumed by 

components written in another. This makes the .NET Framework an ideal 

platform for modernization. It is possible, for example, to move COBOL 

applications from the mainframe to the .NET Framework, and then modernize 

them over time. 

Legacy Integration 

For the Windows Server platform to offer a viable alternative to the 

mainframe for new business functionality, it is essential that Windows Server 

offers an effective means of accessing mainframe-hosted data. Host 

Integration Server (which is closely integrated with BizTalk Server) provides a 

way to access legacy data (including DB2 and VSAM) from the Windows 

Server platform. Thus, new functionality can be developed on Windows 

Server, while leaving legacy applications undisturbed. 

Online Services 

In addition to an extensive infrastructure to support Web clients (in the form of 

Internet Information Services and ASP.NET) and Web services (via .NET Framework 

support for SOAP), the Windows Server platform provides extensive support for 

legacy user interfaces (like 3270 terminal screens), either by providing a simple re-

rendering of the screens or by packaging legacy screen definitions into component 

interfaces so that they can be used within Web-based or GUI-based applications. 

Data Services 

The Windows Server platform provides perhaps the widest range of data options of 

any middleware platform. The .NET Framework middleware service has a data access 

layer (OLE DB) that allows third-party vendors to create adaptors for different data 

sources, which can then be used by developers as if they were native .NET services. 

The major databases (SQL Server, IBM DB2, and Oracle) ship with native .NET-based 

adaptors, and Host Integration Server provides bidirectional access to a host of 

legacy data sources. 

Additional adaptors for legacy databases and data structures (such as VSAM, ISAM, 

and hierarchical databases) are available from third-party vendors, including Attunity, 

iWay, and Connx. 

Microsoft partners 

that provide 

mainframe batch 

emulation for 

Windows Server: 

Fujitsu 

HTWC 

Micro Focus 
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Batch Services 

Batch Processing 

Support for batch processing is often cited by mainframe supporters as a virtue of the 

mainframe platform. While it is undoubtedly a feature, this feature is not necessarily a 

virtue. Batch processing was originally required because many of the mainframe 

applications required regular housekeeping, yet performance constraints made 

housekeeping impossible to perform in real time. 

Few modern business applications require batch processing in order to function. 

However, support for batched and scheduled jobs is an important requirement for 

Windows Server if it is to be an alternative to the mainframe. 

The Windows Server platform provides support for the full range of batch processing 

and scripting activities. This support is further bolstered by the fact that there are a 

number of third-party vendors that offer batch management middleware for the 

Windows Server platform. There are several vendors that offer support for mainframe 

batch processing (including Fujitsu and Micro Focus), which allows mainframe-based 

scripts to be run in the Windows Server environment. 

Job Scheduling 

Support for job scheduling on the Windows Server platform goes 

beyond traditional mainframe scheduling, because it is designed to 

do more than control when batch operations are run. Windows Server 

also supports complex events, whether these are system-initiated 

(such as when disk is nearing capacity) or application-initiated (such 

as when a Web service is called by another application). 

Printing 

The Windows Server platform is used regularly by organizations with 

high-volume print requirements, from utility companies that print 

customer bills, to specialist marketing companies that print brochures 

and marketing material for clients. 

Windows Server users have a wide choice of print technologies, from 

simple departmental printers to specialist or high-volume printers, 

with users benefitting from the degree of choice, innovation, and 

price competition in the marketplace. 

Ancor Information 

Management, a company 

that offers marketing 

communications 

solutions, transferred its 

print processing from the 

mainframe to the 

Windows Server 

environment. The 

company now runs 1,200 

to 1,500 separate print 

jobs a day, improving 

development speed by 

30 percent and achieving 

an annual savings of 

U.S.$200,000. 
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Where Next? 

Having learned about the extent to which the Windows Server platform represents a 

credible and cost-effective alternative to the mainframe, the question becomes ―How 

do I make use of this information?‖ If you’re reading this paper, it is likely that you 

already have mainframe assets, so what would it take to transition some or all of that 

mainframe workload to a more modern platform? 

Depending on your circumstances, there are a number of options open to you. In 

some circumstances you will be able to move the entire application workload from 

the mainframe to the Windows Server platform, running it within a Windows Server-

based CICS environment with very little change required to your legacy code. At the 

other end of the spectrum, you may want to completely replace the legacy 

application with a new one—either developed internally by you, or bought from an 

independent software vendor. In practice, your path to delivering modern, adaptable, 

high-performance core applications is likely to involve a mixture of approaches. 

This section looks at some of the approaches that you might take, and briefly weighs 

the advantages and disadvantages of each. 

The different approaches can be summarized as follows: 

Interop. Use the Windows Server environment to provide a more modern GUI-based 

interface to legacy applications, while paving the way for better integration between 

mainframe and open system applications. This includes implementing a new 

application that works with the existing applications to utilize their business logic and 

data. 

Rehosting. Redeploy existing legacy applications to a Windows Server platform that 

is supported by a CICS-compatible middleware environment purchased from a 

vendor such as Micro Focus, Fujitsu, or HTWC. This approach is also called application 

migration. 

Phased Migration. Migrate parts of your legacy application to the Windows Server 

environment over time, either in their original form (rehost), or redeveloped to take 

advantage of modern middleware technologies such as BizTalk Server. This is the 

most commonly selected approach, because it is simply a logical progression of 

shifting application workloads based on business drivers. 

Application Replacement or Rewrite. It may be that it is simply time to retire your 

legacy applications and replace them with a solution that you either develop in-house 

or acquire from a third-party vendor. 
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Interop 

Interop is a technique whereby existing mainframe transactions are left undisturbed, 

but middleware is deployed that allows the user interface components (screen 

definitions) to be repackaged either as visual components (transforming the 

character-based interface into a more modern GUI or Web-based interface), or as 

services that can be integrated within new applications. Host Integration Server 

provides services that support this modernization approach. 

Interop is typically the least intrusive means of modernizing legacy applications. 

Although this approach isn’t likely to reduce your current mainframe workload 

significantly, it does make it possible to develop new functionality outside the 

mainframe, which is likely to slow the rate at which your mainframe workload grows. 

Rehosting 

Rehosting is the migration of a legacy application (for example a set of COBOL 

programs) from the mainframe environment onto another platform. 

This approach makes use of CICS-compatible middleware to provide a CICS 

environment on the Windows Server platform. Two leading providers of CICS-

compatible middleware are Fujitsu and Micro Focus. 

There are two advantages to this approach. It requires relatively little developer effort 

compared to a full rewrite. Also, after an application has been rehosted within the 

.NET environment, all of its components can take advantage of the .NET Framework. 

The fact that legacy code can be moved into the .NET environment frees you to move 

an application without having to rewrite—which has an important bearing on the cost 

and risk associated with legacy modernization. In some cases, the rehosting process 

requires very few changes to the application. For example, most COBOL programs 

can simply be recompiled. 

The amount of modification that is required will depend on the application. A 

relatively simple COBOL application that targets DB2 will require very little 

modification. On the other hand, a complex application that contains a mixture of 

COBOL and other artifacts (like Assembler, for example) and that uses legacy data 

stores (such as hierarchical databases) is likely to require significantly more reworking. 

After the application has been rehosted, it can benefit from all of the services 

provided by the .NET Framework. Since the .NET Framework is completely language-

independent, components written in (or derived from) COBOL can be reused within 

ASP.NET or C# applications, and vice versa. A .NET-compatible COBOL application can 

reuse components and services written in other .NET-compatible languages. This 

makes it possible to enhance and extend the COBOL application using modern 

programming languages and tools. 
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A further benefit of this approach is that it supports the gradual transfer of skills. Your 

COBOL developers can continue applying their skills to maintaining the application, 

and at the same time be learning new programming languages and approaches. 

 

Case Study 

Publishing giant Simon & Schuster needed to accelerate every aspect of its business, from 

authoring to getting books into the hands of customers. But it was still managing its order 

fulfillment and distribution processes on an aging mainframe that kept business processes slow, 

inflexible, and costly. So, the company ported its mainframe applications to Windows Server 

2003 and the Microsoft .NET Framework. As a result, business processes are up to 300 percent 

faster, nightly batch windows are cut in half, trouble tickets for the system have plummeted by 

75 percent, and overall IT costs are down 11 percent. Simon & Schuster now has a system that 

fulfills customers’ last-minute orders quickly and effectively—and that boosts IT recruitment and 

retention, as well. 

http://www.microsoft.com/casestudies/casestudy.aspx?casestudyid=4000000733 

 

Phased Migration 

Phased migration involves moving specific components or processes onto a more 

modern platform, while leaving the remainder of the application running on the 

legacy machine. This approach can be taken as a precursor to a full migration, or for 

other reasons. For example, you could move a key process onto a platform that 

makes it easier to manage or enhance, or migrate to take advantage of a third-party 

solution (such as a credit-scoring application) that is available only on the Windows 

Server platform. 

This approach allows the existing application to remain where it is, without being 

disrupted, and makes use of mainframe connectivity middleware like the combination 

of BizTalk Server and Host Integration Server software. 

Application Replacement or Rewrite 

In some cases, it may make sense to replace a legacy mainframe application 

completely, either with a third-party application or by creating an in-house 

replacement. 

There are a number of potential drivers for application replacement, with the most 

frequently cited being the cost of ongoing maintenance and enhancement. There are 

some significant risks involved as well, which vary according to whether you intend to 

rewrite the application in-house or replace it with a third-party solution. 

http://www.microsoft.com/casestudies/casestudy.aspx?casestudyid=4000000733
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Replacement with a Third-Party Product 

Replacing a legacy application with a third-party solution has the advantage of being 

less risky. You also have the option of customizing such an application to create a 

perfect fit for your needs. However, there are still likely to be challenges associated 

with data migration, and potentially you may need to integrate the new application 

with the existing environment (where some applications remain on the mainframe). 

Of course, application replacement does not mean that you have to move off the 

mainframe. In practice, though, all of the most successful business applications are 

available on the Windows Server platform, and the range and choice of software 

products that run on the Windows Server platform means that you should certainly 

consider it as an alternative to the mainframe. 

Replacement with an In-House Application 

In general, writing a new application yourself is likely to be the least appealing in 

terms of cost and risk. The benefits of such an approach may outweigh the risks, 

though, when the existing applications no longer meet your business needs and the 

available packaged solutions also fail to meet the unique requirements of your 

organization. 

Before taking on the challenge of a rewrite, look at the alternatives presented either 

by using a third-party application (perhaps with customization) or migration. If a 

rewrite is warranted, consider that the tools and technologies that are now available 

on the Windows Server platform, new functions can be assembled without writing 

code. For example, instead of recreating code that generates reports, a simpler 

approach might be to put the data in SQL Server and use Microsoft SQL Server 

Reporting Services: no code needs to be written, and end users have the flexibility to 

alter reports driven by their needs. 
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Summary 

This paper helps demonstrate that those features of mainframe systems that have 

uniquely positioned the mainframe in the enterprise have now been successfully 

incorporated into distributed systems. Indeed, the architectural components that 

delivered the reliability, availability, and scalability of the mainframe are being 

delivered to open system platforms. In fact, many of the manufacturers of enterprise 

servers running Windows Server are built by companies that took those design points 

from their own mainframe systems—companies like Unisys, HP, Fujitsu, and IBM. 

Further, given the large and growing ecosystem of third-party application providers, 

the opportunity to replace custom applications with off-the-shelf offerings has never 

been greater. For those applications that do provide truly unique functionality, there 

are proven technologies and methodologies to systematically move those workloads 

from their existing platform while preserving the business rules and data, yet leaving 

behind the high cost of the mainframe platform and the inability to find skilled 

resources to carry the applications forward. 

Finally, with the large application and hardware ecosystem that has developed 

around Windows Server and open systems in general, the very nature of the large 

competitive ecosystem ensures that price and performance will continue to improve, 

and continuous innovation will be a part of the Windows Server landscape for many 

years to come.  
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Further Reading 

Mainframe Modernization  

Collection of white papers on the home page for Microsoft mainframe modernization:  

www.microsoft.com/windowsserver/mainframe/papers.mspx 

Virtualization 

Home page for Microsoft virtualization solutions:  

www.microsoft.com/virtualization/solutions.mspx 

Scalability 

―Windows Server 2008 Precision Crafted for Customer Needs‖ white paper: 

http://download.microsoft.com/download/7/8/d/78d2768f-640a-4e14-a3f8-

10835afb0533/08%2002%2022%20Windows%20Server%202008%20-%20Final.pdf  

Reliability 

―Microsoft High Availability Overview‖ white paper: 

http://download.microsoft.com/download/7/8/d/78d2768f-640a-4e14-a3f8-

10835afb0533/08%2002%2022%20Windows%20Server%202008%20-%20Final.pdf 

Performance 

―SQL Server 2008: Benchmarks‖ white paper: 

www.microsoft.com/sqlserver/2008/en/us/benchmarks.aspx 

Security 

―Superior Identity Management Features in Windows Server 2008 Enterprise and 

Windows Server 2008 Datacenter‖ white paper: 

http://download.microsoft.com/download/8/2/f/82fa3808-7168-46f1-a07b-

f1a7c9cb4e85/WS08%20Identity%20Management%20Features%20White%20Paper_FINAL.doc  

―SQL Server 2008: Security‖ white paper: 

http://technet.microsoft.com/en-us/magazine/cc434691.aspx  

―Windows Server 2008 Security Guide: Executive Overview‖ 

http://technet.microsoft.com/en-us/library/cc163096.aspx  

Microsoft Security Development Lifecycle (SDL) 

http://msdn.microsoft.com/en-us/security/cc448177.aspx  

Leading providers of CICS-compatible middleware 

Fujitsu: 

www.netcobol.com/products/windows/neokicks.html 

Micro Focus: 

www.microfocus.com/products/Server/index.asp 

 

http://www.microsoft.com/windowsserver/mainframe/papers.mspx
http://www.microsoft.com/virtualization/solutions.mspx
http://download.microsoft.com/download/7/8/d/78d2768f-640a-4e14-a3f8-10835afb0533/08%2002%2022%20Windows%20Server%202008%20-%20Final.pdf
http://download.microsoft.com/download/7/8/d/78d2768f-640a-4e14-a3f8-10835afb0533/08%2002%2022%20Windows%20Server%202008%20-%20Final.pdf
http://download.microsoft.com/download/3/B/5/3B51A025-7522-4686-AA16-8AE2E536034D/Microsoft%20High%20Availability%20Strategy%20White%20Paper.doc
http://download.microsoft.com/download/3/B/5/3B51A025-7522-4686-AA16-8AE2E536034D/Microsoft%20High%20Availability%20Strategy%20White%20Paper.doc
http://www.microsoft.com/sqlserver/2008/en/us/benchmarks.aspx
http://download.microsoft.com/download/8/2/f/82fa3808-7168-46f1-a07b-f1a7c9cb4e85/WS08%20Identity%20Management%20Features%20White%20Paper_FINAL.doc
http://download.microsoft.com/download/8/2/f/82fa3808-7168-46f1-a07b-f1a7c9cb4e85/WS08%20Identity%20Management%20Features%20White%20Paper_FINAL.doc
http://technet.microsoft.com/en-us/magazine/cc434691.aspx
http://technet.microsoft.com/en-us/library/cc163096.aspx
http://msdn.microsoft.com/en-us/security/cc448177.aspx
http://www.netcobol.com/products/windows/neokicks.html
http://www.microfocus.com/products/Server/index.asp
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