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New Legacy Modernization Strategies and Disciplines

How to avoid costly rip and replace projects, leverage existing legacy assets and rapidly create value
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Executive Summary

The Internet stock crash at the turn of the 21st century may forever capture the imagination of the layman, but another disaster was occurring simultaneously with enterprise information systems. Some of the world’s leading corporate giants and public institutions decided to scrap workhorse legacy systems for the promise of faster, more economical, more manageable, newer technologies. 

These organizations tried to replace fully-functioning financial, manufacturing, operations, procurement, human resources and records applications written for legacy equipment with packaged applications and newer databases – but they failed. In many cases, no one even got the chance to determine if the new systems performed better, cost less or proved more manageable. They never made it to production environments. Some of the world’s most respected institutions and brands had to back-pedal, pull up stakes and cancel the projects. These were mega-failures to the tune of billions of dollars in losses (100’s of millions per project, in some cases) and untold losses in time, talent and competitive edge. It happened everywhere – insurance, healthcare, manufacturing, automotive, education, government, shipping, finance – everywhere.   

These disasters proved beyond a doubt that legacy systems could not be ignored, ripped out or dealt with trivially. Organizations have made huge investments building legacy systems that have been running their businesses for 10, 20 or even 30 years. However, while nothing compares to the performance, reliability and total cost of ownership realized with these systems, progress needs to march on. People want to get at the valuable information locked in these systems and make it easier for users to access and exchange data across platforms. They want to move beyond old, cumbersome, inefficient legacy interfaces. And, the lack of real-time access to operational data negatively affects business decisions. Older systems often require intensive, specialized maintenance, and closed, siloed systems limit growth potential, as well. 

This white paper will examine some of the challenges, failures and successes surrounding legacy transformation projects. We will describe scenarios where legacy modernization makes sense, develop the unique challenges in more detail, and offer up some real-world legacy modernization success stories. We will discuss just what legacy applications can be modernized and how that happens.

Finally, we’ll demonstrate how Software AG is uniquely positioned to offer solutions, add value and speed legacy modernization projects along. Software AG offers step-by-step, modular modernization approaches that extract full value from existing legacy systems, improve business continuity and lower project completion time frame and cost overrun risks. We deliver five distinct solution approaches

1) Application Optimization and Understanding, 

2) SOA Enablement, 

3) Web Enablement, 

4) Application and Data Integration (e.g. SAP integration), and 

5) Platform Migration 

– that are designed to meet today’s modernization needs. We’ll cover these in detail as this paper progresses.

Definitions: Legacy System and “Legacy Modernization”

First of all, we should define the term “legacy system.” In terms of hardware, legacy is generally an older computer, such as a mainframe (like IBM’s System 390) or a minicomputer (like the IBM AS/400). In terms of software, legacy applications include those written over a long period of time by many programmers in the COBOL/CICS, Natural and PL/1 programming languages, and with Data Systems like VSAM, IMS/DB and Adabas. In some circles, any application that is not Web related is considered legacy.

The main point to take away – and one of the primary problems we are addressing in this paper – is that legacy systems insulate valuable data and functionality from valuable end-users and systems. Individuals have a difficult time accessing information stored in legacy systems, and system-to-system information integration is also problematic. These are the generalized, fundamental reasons companies embark on modernization projects.

“Legacy Modernization” has been an evolving progression rather than a revolutionary event. Initially, “screen scraping” was used to transfer green screens to a newer GUI setting. This was a difficult, brittle process that produced mixed results. Second generation solutions delivered the green screen itself directly to a Web browser. It was useful to a certain extent. Third generation solutions reached into the legacy application, pulled out the functionality needed and wrapped it as a Common Object Model (COM) object, an Enterprise JavaBean (EJB), or an Xtensible Markup Language (XML) object. Front end developers could then access those objects and do with them what they pleased. An extension of this approach wraps the full legacy transaction as a Web Service and offers it up via HTTP and the Simple Object Access Protocol (SOAP). This is a standards-based transaction that works very well. In fact, standards-based technologies, like XML, WSDL, SOAP and Universal Description Discovery and Integration (UDDI), are making it much easier to bring powerful legacy applications to the Web. The latest Web 2.0 technologies, such as  Asynchronous JavaScript and XML (AJAX), are using  Web Services to provide rich Internet applications with greatly improved end-user efficiencies. 

As legacy modernization and service-oriented architectures (SOA) become more prevalent, legacy applications are no longer considered legacy, as in old. They have re-emerged as the reliable IT backbone for new business initiatives. These systems contain the core business processes and rules, the DNA, of an enterprise. 

Modernization Challenges, Failures and Successes

The Ford Motor Company’s adventure with Oracle is often held up as the colossal modernization/”rip and replace” cautionary tale (Oops! Ford and Oracle mega-software project crumbles, Application Development Trends). Ford wanted to streamline their procurement processes, speed operations and eliminate paper across their organization by launching a new Web-based purchasing project with Oracle. The project, called “Everest,” consumed almost 350 IT staffers and was eventually dubbed “Neverest” because it failed so miserably. Ford pulled the plug after four years and $400 million. In test versions, end users were forced to navigate multiple screen layers only to find that they couldn’t see all their data. Functionality was missing, inefficiencies were added and none of the modernization goals were accomplished. Ford eventually said it would revert back to the original legacy systems that Everest was to replace.

Even organizations that go down this path and achieve some measure of success incur  losses that include money, time, re-training, loss of competitive positioning and so forth. It is just not an easy avenue to take. Some organizations have taken a peek down this harrowing rip and replace path and recoiled. They discovered that refurbishing or modernizing their existing legacy systems to function more usefully and interactively in the new computing landscape was a more reasonable course. 

In many cases, proposed replacement costs were simply far too daunting. Washington State University, for example, was quoted conservative migration costs at $30 to $50 million. The timeline? Five years. Those costs combined raised a big red flag for the university. Instead, they launched an SQL gateway project that allowed them to modernize by enabling newer systems written in ASP, JSP, .NET and JAVA to issue SQL queries against their legacy student information database. The project took X months from start to finish and cost them $X, X% of the conservative rip and replace estimates.

The business drivers encountered by Ford should not be trivialized, however. (We’ll discuss these in more detail below.)  All kinds of organizations are contemplating changes for good reason. Technologies across the IT stack are improving at a rapid pace, and users are demanding more from underlying legacy systems. However, the scope and radical nature of proposed changes is what we will take issue with. There is no reason to throw away the value of what you have already built. You can modernize with confidence and avoid the risks that companies like Ford encountered. 

=================

[Sidebar]

Ubiquitous Legacy [Where did you get these numbers from? We should be careful mentioning numbers, without backing it up. This comes from the Legacy Modernization video – an analyst named Phil]
· 11,000 to 13,000 = Number of sites in the U.S. that have large mainframe computing environments*

· 200,000,000,000 to 220,000,000,000 = Lines of COBOL code running core business transactions across America

· 35 years = Average time it takes to build legacy systems

· 4 years = The amount of time it took for Ford Motor Company to figure out that their legacy rip & replace project was counterproductive and essentially futile

================

Business Drivers 

A number of business drivers compel organizations to grasp at a variety of different solutions. Disparate systems present integration and connectivity problems. Users cannot access data when and where they need it. Cumbersome, outdated interfaces create inefficient workflow environments. End users are not particularly dissatisfied with the interfaces, because they are used to working that way. However, IT is usually painfully aware that remedies exist and profound efficiencies can be easily gained. 

In addition, the lack of real-time access to operational data presents regulatory and compliance problems. Older, hard-coded systems often bury business rules, making them difficult to access and change. The same conditions make it difficult to share information across the enterprise and with partners. Accurate decision making becomes problematic with respect to operational and strategic objectives. For example, compliance, mergers and acquisitions, and new product launches encounter problems due to poor information sharing. Essentially, the enterprise becomes reactive rather than proactive and suffers competitively as a result.

Enterprises that encounter these issues lack responsiveness, alienate customers, incur productivity losses and related costs, and frustrate employees.

Extending Investments and Building Value

The challenges and business drivers have been outlined clearly. What to do about it is the pressing issue. You can choose to avoid change altogether, but that’s not very realistic. If you choose to meet the challenge, you need to figure out where to start and how far to go. You could replace legacy systems with proprietary packaged software or “point solutions.” The evidence against this scenario is pretty compelling, however (see Ford example above). The trade headlines are littered with cautionary tales about project managers and CIOs who have lost their jobs over this approach. You could rewrite applications from scratch, which is equally risky. You could screenscrape for a quick, band-aid fix. It’s an incomplete workaround approach, but it achieves a purpose. You could transform applications and data into other programming languages or databases. Again, risky, and proven failures abound. Finally, you can modernize legacy applications. 

This final option retains the value your organization has built up over decades and extends your investments by transforming reliable, workhorse systems into modern, flexible business applications and processes. 

If you are launching a new Web application, or you have a new packaged system, or you are improving business processes, your best bet is to incorporate your legacy applications. Legacy modernization and integration ensures maximum agility without the hassle of program modifications. A modular, step-by-step approach is recommended, because you are more likely to build flexible IT infrastructures and thoughtfully align them with your unique business processes. You leverage the value of existing systems while rapidly launching short term solutions and making intelligent plans for future enhancements. 

The goal is to focus on business issues and analyze process intelligence rather than agonize over technical hookups. With a loosely coupled architecture, you enjoy shorter implementation time frames, flexibility and the freedom to target both short term and long term goals without fearing catastrophic failure. 

The tools, processes and use cases for legacy modernization are tested and widely successful across every government and private sector vertical. Generally, the disciplines that help you bridge the legacy gap include: 

· Application Optimization and Understanding

· SOA Enablement

· Web Enablement

· Application and Data Integration

· Platform Optimization

We’ll discuss each of these approaches in-depth when we address specific  solutions below. 

Software AG Solutions

Software AG is uniquely positioned to help you optimize and extend the functionality of your core systems so you can reduce costs, and increase business efficiency and agility with minimal disruption. Unlike alternative approaches, which do not leverage current investments and include costly and risky replacement strategies – in addition to short term or incomplete workarounds – we offer low-risk solutions tailored to your specialized needs. We provide modular solutions that enable step-by-step modernization and reduce overall development complexity and difficulty. Our solutions are built on a set of proven technologies and methodologies, so we can help you consistently achieve short term goals while you plan future projects that complement and integrate optimally with your evolving architectures. With Software AG, you modernize applications, make siloed information more accessible, improve user productivity and maintain business continuity, all while leveraging the legacy applications and data that your business is built on.

Software AG's crossvision Legacy Modernization is a portfolio of products and methodologies that retain and extend the value of your legacy investments by transforming them into modern and flexible business applications and processes. The portfolio addresses the five disciplines that we mentioned earlier – application understanding and optimization; SOA enablement; Web enablement; application and data integration; and platform optimization. crossvision products include:

· A standards-based, technology-agnostic Enterprise Service Bus (ESB) with broad connectivity options and language support that flexibly transforms information, routes it and integrates it with other technologies

· A legacy integration discipline, which opens existing systems as new services, encapsulating functionality and extending usability of legacy assets

· An information integration discipline,  which manages and consolidates data, defines dependencies and publishes business services so you can deliver information based on leading edge semantic technologies

· An application development platform, which helps you understand and optimize applications, and create [true?] new applications and Web Services

· A business process management discipline,  which creates business process models and exposes them as Web Services

· A centralized registry and repository for managing code and services while maximizing reuse and accessibility of applications across the enterprise 

Very few solution suites allow you to integrate legacy applications, take advantage of the latest technologies, incorporate a standards-based SOA strategy and maintain a central repository for all of your services infrastructure. Software AG has it all covered with the crossvision portfolio. It helps organizations take a low-risk, calculated approach to legacy modernization.

[right side of page: crossvision graphic – wheel with slices]  

Application Understanding and Optimization 

Legacy applications must be examined, understood and optimized so that modernization efforts can move forward. These processes – as well as continuing development of legacy applications – also need to be included in a development environment that is focused on integrating applications, data and user functionality.  

Software AG legacy modernization disciplines enable you to take on both challenges concurrently. Our application understanding and optimization discipline provides automated analysis of application portfolios, and improves code quality and internal application structure. Software AG COBOL and Natural solutions, for example, help you examine, re-engineer and optimize your existing code, making it more accessible to developers with diminishing skill sets and more available for usage across the enterprise. Automatic impact analysis and complexity metrics on the application code helps to mitigate the risk of making changes. The code optimization and refactoring capabilities improve the flexibility and reusability of legacy applications in order to achieve best results in SOA or Web enablement.

Hibernian General Insurance of Ireland, one of Ireland's largest and most successful financial organizations, optimized their application development processes with Software AG. They improved productivity and reduced costs associated with developing and maintaining new J2EE applications and Web-based applications. Software AG solutions allow them to retain one source of data, easily implement third party products into their Natural environment, and develop for mixed platforms from a centralized, modern, integrated development environment.

SOA Enablement 

Numerous Software AG customers are exposing their legacy applications as re-usable, cross-platform, modular Web Services. This service-oriented architecture (SOA) approach to legacy modernization helps organizations combine existing functionality and quickly assemble run-anywhere software solutions. Front-end applications or business partners can now invoke back-end legacy processes that are appropriately optimized. 

Software AG’s legacy integration discipline opens existing systems as new Web Services, and allows you to avoid painful rip and replace exercises. The solution manages services in the registry/repository, maximizes reuse, and ensures optimal management and governance within your SOA. Our Enterprise Service Bus enables intelligent routing for service brokering and message processing, protocol-independence and connectivity, transformation, scalability, and restart and failover capabilities. 

We also enable  rapid, non-invasive Web Service enablement of any legacy application – at the user session level (e.g. 3270, 5250). This allows you to utilize legacy applications, databases and transactions without changing the legacy code. You achieve robust, high-performance messaging with highly efficient bi-directional service wrapping. 

SOA helps you leverage existing IT assets and investments, and take full advantage of modern composite applications with new user-friendly Web interfaces, like those developed with Asynchronous JAvascript XML (AJAX), for example. With the right integration software, data can stay in legacy systems while updated front-end programs access it via the Web Service. If a database needs to be migrated at some point, it is not a problem. The services can be moved several at a time, and there’s no effect on the front end application. It is isolated from the change in the back end. This allows you to port numerous transactions and applications to the Web immediately, rather than three years down the line when the data migration and code customization has completed. 

The Federal Securities Administration, a supreme federal office in Germany’s Federal Ministry of Finance, redesigned its Adabas/Natural application with with integration disciplines supported by Software AG. . They transformed their application into a service-oriented architecture (SOA) with a Web browser-based user interface, a business logic layer in which existing business processes are mapped more flexibly than before, and a persistence layer for database accesses. The project was developed and implemented in parallel with ongoing operations, so they did not have to rip and replace the previous system.

Web Enablement 

Web enablement is a close cousin to SOA enablement. Organizations want to run legacy applications and access legacy data via the Web, and Software AG’s support for 
integration disciplines do just that. They help you simplify Web development projects and extend the reach of your legacy systems to the Web, portals and modern devices. With Software AG you easily move applications and data to the Web, delivering them via HTML, Java, .NET, AJAX and Rich Internet Applications (RIA). Our application designer, for example, eliminates the complexity of AJAX development through a design and runtime environment. As a result, IT can deliver new business applications that increase customer satisfaction and user productivity much more rapidly. 

Many enterprises have set up enterprise portals to unify and simplify  access to business functionality and data that is being provided by numerous systems. Software AG technology enables legacy applications to seamlessly integrate into SAP NetWeaver Portal, Microsoft SharePoint Portal Server and Java-based portal environments.

The New York City Department of Buildings used Software AG technology to enable architects, engineers and other professionals to access building code, occupancy and safety information online. Before, researchers had to line up for hours in order to access the information on green-screen terminals at five separate offices. The process took hours and often held up building projects for weeks at a time. The Building Information System was written in Natural and uses an Adabas database. Software AG extended their mainframe application to the Web by packaging the existing data and sending it to the new Web application using XML.

Application and Data Integration 

In order to bridge the gap between legacy applications and the modern enterprise, some intermediary software is required. Software AG application and data integration  solutions connect heterogeneous environments through an optimized and standards-based approach so you can make that jump and extend the useful life of core business applications. Existing legacy applications, for example, can be easily wrapped and readily employed by any Windows, Java, CORBA, Web or XML application using industry standard TCP/IP, HTTP, XML, SOAP, WSDL, .NET, CORBA and Java technologies. This flexible,  adaptable approach helps you integrate new technologies with little effort.  
Nissan Australia used Software AG supported integration disciplines to Web-enable their existing applications and automate data exchange with business partners. Nissan dealers can now log into the Niscom Website, and access legacy applications and data to query stock availability, place and track orders, transfer files and send emails. A rip and replace approach would have been risky and caused significant disruption to their business. 

Other Software AG customers – like Washington State University, mentioned earlier – have utilized our gateway technologies to free up legacy data and connect users with previously stranded information. Washington State used Software AG database gateway technology to place critical information directly in the hands of business users through desktop applications. The solution integrates legacy data with new ASP, JSP, .NET and Java applications by allowing the new applications to make SQL queries against legacy data via an SQL gateway. It allows mission-critical Adabas data to be accessed quickly and easily by any ODBC, JDBC, OLE DB or .NET standard SQL application. IT and business users can also access Adabas with SQL-based reporting tools such as Business Objects, Crystal Reports, MS Office and others. 

Software AG's partnership with CONNX enables customers to join Adabas and other popular databases, like IMS/DB, VSAM, DB2, Oracle, SQL Server, Sybase and Informix, together in a single unified query. This join functionality, which works across both databases and platforms, allows business users to focus on analyzing intelligence rather than agonizing over technical hookups. The solution works in tandem with our SQL gateway technology.


SAP integration is another key application and data integration challenge. Software AG has proven solutions in this market, as well. Volkswagen Financial Services in Germany has been using Software AG’s SAP integration solutions for R/3 to integrate its SAP-based application environment with its mainframe architecture. With our solution, Volkswagen achieves the most efficient, direct link between SAP R/3 and legacy applications. 

Platform Optimization

Part of legacy modernization inevitably involves platform migration – whether it’s driven by new product installations or upgrades; unloading, decompressing and loading data; or comparisons between existing and new application functionality. Software AG helps you migrate platforms (applications and/or databases) while minimizing risk. 

The Software AG Optimization Services team helps you plan for change, manage challenges and complete projects on time and under budget. Our professional optimization experts help you manage the complexities of mission-critical enterprise applications and migration projects. We work side-by-side with your IT team and assist with the tougher decisions that crop up along the way. Our migration skills, experience and tools ensure fewer headaches, faster implementation and a smoother transition no matter how complex the project.

Software AG customer Florida Community College (FCCJ), one of the largest and most comprehensive colleges in the United States, used crossvision legacy modernization tools, including our ESB (Enterprise Service Bus), BPM tools, and a Web Services security layer to transform their underlying software platform into an integrated, modern SOA framework. They extended the value of their legacy applications by investing in SOA, rather than rewriting, converting and modifying applications on an individual basis. 

Looking Forward

Software AG is constantly pushing new initiatives forward and preparing for emerging technologies. Our experience in mainframe, XML and SOA technologies will lead the way for next generation legacy modernization efforts. We are focused on developing a comprehensive legacy modernization solution for COBOL and PL/1. With the integration of SOA repository / registry technology and legacy code analysis tools, a new area of legacy portfolio and SOA management is being introduced. The AJAX Web technology will allow companies to develop high-end Web applications without time-consuming manual programming. Software AG is ready and prepared every step of the way.

Planning, Flexibility and Timing

A comprehensive legacy modernization project also needs to consider general planning strategies required for successful solution deployments and implementation efforts. Different organizations require different approaches, of course, so for a company like Software AG, flexible methodologies and solutions are critical. All parties need to consider goals, budgets, milestones  and acceptable risk levels, as well. 

For starters, no modernization approach should be “one size fits all.” You want to be able to flexibly adapt to each application's user interface, business logic and database layer. This way, when business practices or requirements change, you can meet demands without sacrificing speed or efficiency. Flexibility and loose coupling allow you to focus on practicality and functionality without worrying about hard-coded technical hook-ups.

You also want legacy databases to participate in your new architectures so you have maximum agility when and if program modifications are required. This goes for SOA, simple Web enablement schemes or application integration projects. 

Software AG is one of the few companies that can modernize the user interface, business logic, and databases across virtually any platform or operating system. This allows you to examine the whole project, plan accordingly, and balance the investment and level of risk you are willing to take to meet both your short- and long-term business goals. Other software vendors offer pieces to the puzzle, but they do not offer this kind of legacy-to-Web expertise and experience coverage. Nor do they offer solutions that address each level of architectural integration. There are plenty of good screen-scraping solutions out there, for example, but eventually this kind of approach fails to address comprehensive legacy modernization strategies that align your valuable IT assets with current business requirements and your long term business goals. Software AG delivers comprehensive end-to-end solutions. We also recognize that business users are demanding quick wins that show immediate results. Our legacy modernization solutions can deliver rapid results that unlock the power of your legacy systems in a matter of days or weeks.

Overall, the key is to adopt a low risk, step-by-step, modular modernization strategy tailored to you specific needs. Beware of revolutionary promises that attempt to replace systems that you have relied on for years. It is important to go slow and examine impacts across all process touchpoints. You want to plan strategy carefully, evaluate projects closely to identify good legacy modernization candidates, focus on minimizing disruption, and target quick wins early for rapid conversion. 

Conclusion

Legacy systems need to integrate with other systems, be accessible to modern Web interfaces and work seamlessly with real-time transactional processes. Again, time, blood, sweat and tears have been invested in these legacy systems. They perform well, they’re extremely reliable, and they have a low total cost of ownership. In most cases, there is no need to contemplate rip and replace. 

Most organizations do not need to throw away the value that they have already built. That value needs to be exploited, exposed and leveraged for competitive advantage. It is more about possibilities than limitations, in fact. Those who combine new technologies with old and make the best of their existing assets and unique strengths will come out on top. 

Legacy modernization is happening right now in huge corporations, sprawling government organizations, and  in medium and small businesses that recognize the value of their existing assets. These organizations have adopted proven methodologies, technologies and modernization approaches that help them capitalize on information opportunities, cut costs, ease technology transitions, expedite project launches and deliver real value to demanding user bases.

For a closer look at current legacy modernization topics and specific Software AG solutions, please 
visit _______  ... CALL # ... to review your particular needs and concerns.
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