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The Emergence of the Transformation Market

It is said that ‘the cobbler’s children are poorly shod’ and this metaphor is particularly relevant to the activity of software maintenance. True, the software world has produced useful software products that help in maintaining software. There are whole families of source code and configuration management tools that offer useful capabilities. It could be claimed that the Unix movement produced a productive environment with a highly programmable editor, VI, and the Unix Make utility. Indeed in 1995, most commentators would probably have agreed that software maintenance was reasonably well automated - and then the Year 2000 problem emerged.

The Y2K Shock 

The software development world was completely unprepared for the Year 2000 problem. Its cure was beyond the capabilities of the source code repositories, intelligent editors and software management tools that existed. It wasn’t that such products were useless, just that they could not deal with a maintenance problem that was as extensive as Year 2000. There were no widely used tools which had the ability to automate the wholesale transformation of program source code.

This was made obvious by the fact that fairly soon after the existence of the problem became common knowledge, a whole new set of software tools quickly appeared on the market aimed at address the problem, from companies such as Viasoft, SEEC, CAP Gemini, and many others. Such software tools could be classified as first generation transformation tools, all based on existing technology, but oriented towards solving the Year 2000 problem.

It also soon became apparent that the Year 2000 was not the only problem of this type. There was also the problem of the European Monetary Union (EMU) which would initially affect only financial organisations in Europe and across the world, but would, like Year 2000 soon affect all organisations in Europe.

A New Departure

The Year 2000 problem has brought the IT industry one significant benefit. It has focused attention on the inadequate level of automation in software maintenance and with the passage of a few years, the technology has improved significantly to the point where there are genuine benefits now available to those IT Departments that can recognise them.

It used to occasionally happen that very large software systems eventually became impossible to maintain. Indeed in some IT sites, the Year 2000 problem put some systems into this category. The options then were to: Rebuild or Replace. Neither option was particularly pleasant. Rewriting a major application is slow, expensive and risky and replacement is possible only if a suitable package with a reasonable ‘fit’ exists. A third option, to Re-engineer, was never possible, but now it is becoming entirely possible and NGSET is one of the companies that is driving this revolution.

For some IT departments the cost of dealing with the EMU and Year 2000 problems has been very high, as the project has not delivered any positive business benefit to the organisation beyond ensuring that it survived. For those who have or who were willing to consider transformation technology, the story was different. There was a profit to be made.

Towards The Software Factory

NGSET

NGSET stands for Next Generation Software Engineering Technologies. The company’s products and services are the brainchildren of Patrick Toca, an experienced software engineer and an expert in the problems of software maintenance. He noted the progress of transformation software tools and in 1996, with the assistance of some investors, he formed NGSET with the intention of building a ‘software factory’. The vision was of an organisation that would become experts in source code transformation, capable either of undertaking specific transformation tasks, such as Year 2000, on behalf of customers, or installing the technology that allowed customers to do this for themselves.

The Maintenance Problem

To understand NGSET’s approach, it is first necessary to understand the nature of the problem that NGSET is addressing. In almost all IT sites maintenance activities account for more than half of the IT budget and in most sites software maintenance will account for more than 60 percent of the costs. This percentage figure has not changed significantly throughout the history of computing.

Software maintenance activity can be roughly classified as having three types of severity:

a)  Minor Changes

b)  Significant Changes

c)  Wholesale Changes

Minor software changes are of the type where a small amount of logic is changed or a little bit is added or perhaps, a screen format is changed. Software technology caters reasonably well with such changes because impact analysis software along with good editors and testing software can automate much of the activity. Implementation is usually fast if good configuration management software is used to automate it.

Significant software changes are of the type where, for example, a whole new product is launched or a major change to the way that orders are processed is implemented. In other words the change is significant and ripples through many different applications that an organisation runs. Most current software technology caters for such changes, but it does not do so particularly well. With such changes, impact analysis can highlight where changes need to be made and testing software can help to automate testing, but much depends upon the skill of the programmer.

Wholesale changes are of the Year 2000 and EMU type where major change is required that affect almost every application and thus almost all source code needs to be checked. For such changes to be done reliably and inexpensively, the activity of the maintenance programmer needs to be automated. Until the emergence of the Year 2000 problem there were very few software products that assisted this kind of activity.

It is interesting to note that there are a number of desirable software maintenance activities which are rarely if ever carried out because of the lack of software tools that can make wholesale changes to large systems inexpensively. For example there is the activity of code renovation. The readability and thus the maintainability of software degenerates with time as more and more changes are made to a system. This problem could be solved if there were software tools that could simply renovate the code to improve the readability. Similarly maintenance time could be saved if software tools could re-document applications and systems to keep them in step with their existing state and make them easier to comprehend.

Beyond this, there are also the constraints that old software versions create. In many sites, migrating to new software versions is never done in a clean manner. For example in installing an upgrade to an Oracle database, old code is rarely amended to take advantage of the new features of the new version of Oracle simply because it is a task that would take too long. Similarly possible migrations between products are never contemplated because the added maintenance cost would be high. There are also the situations where new programming languages or development environments are used but old applications remain as they were because the cost of migrating them is far too high. An analysis of the situation quickly establishes that there are many activities that would be pursued if large source code transformations were possible. 

The NGSET Approach 

With the advent of the Year 2000 problem, new software tools quickly emerged that were improvements on older products. However, no single product provided a comprehensive solution to the problem, let alone a general solution to the whole area of maintenance. NGSET’s view was that software alone would never solve the problem, as a complete solution would inevitably depend upon a solid methodology which could never be completely enshrined in software. However it also believed that a good deal more could be achieved. NGSET identified a number of useful software components from both the commercial market and academic world to use as a basis for building its software transformation factory and began a development program.

The NGSET software factory was evolved and tested, along with the NGSET methodology by doing large ‘million line of code’ Year 2000 projects on IBM and Bull mainframes. They have now reached a level of maturity where NGSET is willing to undertake software maintenance projects at low costs on a fixed-price, fixed-schedule basis.

NGSET also claim to be able and willing to build ‘bespoke’ software factories for their clients.

Fundamental to the approach that NGSET has taken to the software transformation problem is that transformation is a 2 step process consisting of:

1)  Re-Documentation: Where the details of the system or systems are extracted, linkages identified and documentation automatically produced which traces all aspects of the system down to the data item level. Additionally the further update of documentation is fully automated

2)  Iterative Transformation: Where the source code is put through an iterative process of transformation which in most instances involves an element of manual activity. Here a process of knowledge recovery takes place and a Logical Dictionary is created which stores the knowledge.

The process is the same no matter what maintenance task is being attempted; a move from COBOL to Java, EMU, Y2K or whatever. However NGSET points out that there is a very strong business benefit in simply carrying out the first of these two processes as it significantly improves software maintenance productivity. 

The NGSET Software Factory
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The Re-Documentation Process 

The NGSET Software Factory embodies a distinct methodology for tackling any major source code transformation, consisting of two highly automated but complex steps. The first of these is redocumentation and the second is code transformation. Redocumentation, which is illustrated above, can best be thought of as a knowledge rescue process.

It is a simple fact that the whole truth about a system is embedded implicitly in the source code. This includes all programs source code and libraries, all JCL and the basic details of any other source element that is separately defined, from a screen layout through to a DDL file. The extract process (Inputs) in the diagram above carries out the process of automatically gathering this information from a host development system.

This process has configurable components and is capable of having routines added to it to deal with new situations, such as new languages or new platforms. In any specific environment appropriate components would be selected, or possibly built to manage the extract process. The whole process is one of registration and verification. The verification element involves resolving all references between components of the system and reporting on all unresolved references, so that eventually a complete and consistent inventory of the system is created. While there may be some element of manual work involved in this part of the redocumentation activity is very small unless new routines have to be written to deal with wholly new environments that the NGSET software has not yet been programmed for.

The next process is to generate a ‘global view’ or map of the system that is being redocumented. This is an easily understood hypertext based graphical view of the total system with the lowest level item being a specific component (program, copy, jcl, etc.). This view sits in a hierarchical manner over all the lower level components and it is possible to click on components to get at the source code.

The subsequent process, labeled ‘knowledge processing’ involves an analysis of the source code so that it can be properly documented and various relationships implicit within the source code are recovered and revealed. The actual process here depend upon the purpose of redocumentation. Redocumentation may be carried out simply in order to assist programmers in doing maintenance. It may be done as a precursor to a Year 2000 renovation project or an EMU project. It may be done as a preliminary to migrating parts of a system to Java. Thus there are different configurable components which may be used in knowledge processing, as is illustrated in the diagram. 

Finally there is document generation which generates documentation that can be passed in HTML form to a web server and viewed through a browser. As the final destination of documentation is HTML, the NGSET process which runs on Sun Solaris can be installed and implemented as a separate node of a network in any site that is capable of installing an intranet.
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On-line Documentation
If the redocumentation system is intended to be a permanent part of the software maintenance process then and arrangement similar to that shown in the adjacent diagram can be implemented where configuration management software automatically notifies the Redocumentation system when a new version of a system or application is created and this in turn automatically regenerates documentation  for programmers to use.

Programmers would then access the actual program source in the usual manner and would access program documentation directly via a browser. In practice this means a minimal change to the programming environment.

The actual on-line documentation that the system provides is extensive. Hyperlinks are provided that allow the programmer to identify sections, paragraphs, lines and variables in the source code and to quickly move from one program to another. The occurrence and use of all names is documented and linked. The documentation that the NGSET Software Factory generates is specifically aimed at cutting the time it takes the programmer to find specific code, understand what it is doing and how it is doing it.

Software Transformation 
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The second process which NGSET has automated is source code transformation. There are many types of transformations that an IT Department may wish to carry out, but the process is identical in each case, involving the specification of rules, transformation and the analysis of the results. The process is naturally iterative as it is never obvious exactly what the rules of a transformation may be at the outset. Additionally the process may involve some direct manual changes to the code when specific logic is being dealt with.

The Transformation Process

The process used by NGSET is illustrated in the diagram. The system knowledge base  provides the source code and documentation to assist programmers in specifying rules of transformation. Clearly the rules may vary dramatically according to the task in hand. With some transformations, such as those associated with Year 2000, NGSET has already accumulated a very large number of rules and data templates to search for (approximately 750 date templates and 1450 rules) so it is unlikely that the any site is going to find many more.

However there are also many transforms that NGSET has never attempted to do and thus the transformation rules need to be built from scratch. This can be an onerous task, but once a set of transforms have been built they can be reused by any other sites which wish to carry out the same transform.

The second stage in the process is the wholly automatic transformation of the code. The third stage is an analysis of the results which naturally leads to further specification of rules. As the process iterates the rule base and logical data dictionary gradually grow. The analysis stage can be extended into a full testing stage once a high level of confidence in the results has been achieved. Finally the whole new system can be implemented.

Capabilities and Possibilities

NGSET Services

So far, NGSET has concentrated on the transformation of COBOL and PL1 in large scale environments. However the technology that they have is not limited much by programming language. Because of the lack of semantics in assembler code, no transformation technology is able to make a significant impact on the maintenance of the small number of assembler based systems and applications that exist. However such technology can be effective in anything from C upwards into third generation programming languages and all the fourth generation languages including those that are object oriented. It could be used to transform applications into Java or Visual Basic. Similarly it could be used to transform one dialect of SQL into another or even one word processing macro language into another.

The difficulty in applying NGSET’s technology to any new transformation is that a base of semantic rules for transforming data definitions and source code needs to be created and this can be an onerous and time consuming task. Where customers wish to consider attempting a new transformation, then in order to offset the added cost, NGSET offers to provide a royalty arrangement to the customer to be paid out of future transformation that uses the same source and target.

NGSET are currently targeting the following transformation work:

· Redocumentation/Software Maintenance

· Year 2000

· EMU/The Euro

· Business Logic Rescue/Systems Re-engineering

· Legacy Migration

· Java Generation

The Transformation Market

The market for source code transformation is almost impossible to size accurately. For example it is well known that than two thirds of the software development spend is actually on software maintenance. The world software development spend is estimated by US research company G2R Inc to be above $2.5 trillion already and is expected to grow at around 10 percent per year for the foreseeable future.

However this huge market divides up in many ways, between software for large sites, for packages, for PCs, for mobile devices, for games machines, for embedded processors and so on. Software transformation technology could provide solutions to problems in all these areas, but it is worth remembering that the technology only began to emerge because of the Year 2000 problem and is only just beginning to mature.

It is therefore worth discussing the realities of NGSET’s target markets.

Redocumentation/Software Maintenance

As already explained, redocumentation is the first stage of NGSET’s two stage process. However it is the only stage required if NGSET’s technology is being used simply to enhance the productivity of software maintenance. According to research done by I.E.E.E. in 1992 and published in a paper entitled The Economics of Software Management, roughly fifty percent of a programmers time is spent searching for information and reading and understanding source code. A further ten percent is spent on documentation, with only 15 percent of the time actually spent on making changes and 25 percent of the time spent in program testing.

The productivity of software maintenance can be significantly improved by making it easier for the programmer to navigate through the code. NGSET estimates that the documentation provided by its redocumentation activity will improve maintenance programmer productivity by an absolute minimum of ten percent and in has improved productivity by as much as 25 percent. In most installations, such a saving will deliver a very significant reduction in IT departments costs. For this reason NGSET is successfully selling its redocumentation and automation capability as an on-going service to large IT shops.

Year 2000

Originally the Year 2000 transformation market was estimated to be worth tens of billions of dollars world-wide. However at the time of writing this review, much of the money has been spent. No large organisations need assistance with impact analysis and early planning for Year 2000 projects as most have either completed their work or have finished source code amendments and are in the testing phase of the project. Thus the market has reduced to:

a)  Code Inspection: Where companies have source code inspected to identify errors

b)  Emergency Renovation: Where Year 2000 projects have fallen so far behind that they need automation in order to meet the deadlines.

Once the year 2000 itself rolls around there is likely to be a requirement for redocumentation and the emergency renovation is likely to persist until around 2001. However the market will move into decline as the months pass.

EMU/The Euro

From a systems point of view, European monetary union is not something that took place in January 1999 but something that has to be accommodated in the 1999/2002 time frame. Organisations in the financial sector and particularly banks needed to accommodate the new currency immediately, but other organisations have three years to adjust. In that time it may be necessary for organisations to account in dual currency.

The source code changes required for EMU are not as pervasive as those of Year 2000 as dates go absolutely everywhere, whereas monetary values are not used in many applications and dual currency can be excluded from some applications that do deal with money. Nevertheless, like Year 2000, EMU will eventually affects all companies in Europe and give rise to a high level of software maintenance work. At the moment the requirements are for:

a)  Impact analysis

b)  Source code renovation

c)  Code inspection.

Business Logic Rescue/Systems Re-engineering

Just as systems can be redocumented to enable faster and more efficient software maintenance they can also be reverse engineered in order to rescue the business logic. Strange though it may sound, some organisations do not fully know exactly how their business processes operate. In part, the business logic that runs the organisation is embedded in applications and heavily mixed in with logic that runs the computer. This can be thought of as a mixture between logical (i.e. business) code and physical (i.e. environment specific) code.

This situation is far from ideal. However it becomes intolerable if there is any desire to re-engineer the way that systems work in order to change the business process. It is often the case that changing business processes in a major way can only happen very slowly because of the state of the program code.

Applying NGSET’s technology, it is feasible to ‘rescue’ the business logic, to rewrite the programs so that business logic and physical logic are separated and the business logic can then be changed at greater speed and less expense. There are particular business situations, especially mergers and acquisitions, but also close business co-operation where the ability to rescue business logic becomes extremely important.

Legacy Migration

Regularly in the IT market new technologies appear and old technologies become moribund, ceasing to be used and finally ceasing to be supported. Even IT Departments that have an excellent record at selecting new technologies to invest in eventually reach the point where some of the technology in use is needs to be abandoned and  applications need to be migrated from one environment to another.

In the future this is likely to be the major area of usage of transformation technology such as NGSET has with its Software Factory. The automation capability delivers its most impressive benefits when there are a large number of changes to be made and technology migration is an area where this is often the case. Indeed migrations are often postponed because the effort required to carry them out is so large. Once the Year 2000 and EMU are dealt with, we expect this to be the major area of software transformation.

Java Generation

The final area that NGSET is targeting is really a special case of technology migration. Currently in North America there is a strong enthusiasm for Java, the relatively new language from Sun Microsystems. The trend is spreading to Europe and the vision is of Java executing everywhere on any computer. This idea of a language that would run everywhere is not a new idea. COBOL was originally intended to be such a language. However the dream may be realised with Java. Many applications are already being migrated to Java in the hope that it will.

Thus there is already the promise of a significant market in transforming applications from other languages, whether Visual Basic or COBOL to Java. At the moment there are very few applications written in Java.

Summary  

We have investigated NGSET’s technology and are impressed with its transformation capabilities. It is clear that:

· NGSET offer state-of-the-art source code transformation capabilities.

· Most IT Sites, especially large ones would save money on software maintenance if they were to implement NGSET source code redocumentation. The saving here could be very significant.

· NGSET are worth investigating for those IT sites that have outstanding Year 2000 work or are planning significant EMU projects

We recommend large organisation that are involved in mergers and acquisitions or which are pursuing extensive re-engineering projects to investigate this technology as we believe that it could deliver competitive advantage. This is particularly the case in the financial sector. 

The limitations of NGSET’s technology consist primarily in the fact that it has not been applied to source code transformations outside the IBM and Bull mainframe environments. Thus it is not possible to know the costs of, for example, transforming a system from an IMS database to a DB2 database, or from a CICS transaction system on a mainframe to a Tuxedo system on Unix. There are many such transformations that organisations might like to pursue, but NGSET’s technology has not yet been proven in these environments. We do not consider this to be a significant risk, as there is no logical reason to suppose that the use of technology is constrained to the complex mainframe environments, but it will add to possible costs.

We expect NGSET to extend its operation beyond its current Year 2000 revenue streams. Because of the speed of transformation, we expect NGSET to do well in the coming months as the Year 2000 approaches. Once the Year 2000 has passed we believe that NGSET will be able to prosper in the legacy transformation market and in the Java generation market, should it emerge. 
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