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INTRODUCTION 

The era of employing a grand monolithic approach to develop data processing systems is 
coming to an end. Systems developers are now realizing that there are many different ways to 
specify and program systems. While the traditional IF. .. THEN, DO WHILE approach is 
popular in many situations, it is far from being the best or only way. For instance, a medical 
diagnosis system might be implemented best with rules and an inference engine. In other 
situations, conditioning a neural network or genetic algorithm could produce the desired results 
much more efficiently. Elsewhere, a predicate logic or functional expression would be the best 
way to specify an application. In other words, if a system can be specified in many ways, why 
not choose the mix of approaches best for the problem at hand? Why be bound to only one way 
of doing things, when a combination of approaches might produce a result that is more 
economical, accurate, understandable, and elegant? 

There are many development approaches: there always will be 
and always should be. Different tasks can have different 
characteristics that require different kinds of approaches. The 
challenge is in the selection and integration of these approaches. 

The answer, then, lies in allowing developers to choose those approaches that best solve the 
problem at hand. However, can such a developers' anarchy be integrated successfully? For 
instance, can rules, logic, functions, neural nets, structured techniques, SQL, client/server, and so 
on fit together in any useful way? Without a coordinated and systematic approach, system 
development would quickly become more of a kluge than it already is. Once way of handling 
this problem is through controlled, flexible methodologies that employ a formal foundation. 

CONTROLLED, FLEXIBLE METHODOLOGIES 

A methodology is a body of methods employed by a discipline. 
A method is a procedure for attaining something. 

E. D. Falkenberg et al. (eds.), Information System Concepts
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Method engineering is the coordinated and systematic approach 
to establishing work methods. 

Methodologies for information system (I.S.) development are always of a generic nature. They 
contain an idealized set of methods, techniques, and guidelines. In reality, methodologies are 
never followed literally. They are tuned to the situation at hand. Steps are sometimes omitted, 
added, or modified. Guidelines are often modified or ignored to fit special circumstances. 
Several kinds of factors can affect how a methodology is altered. These factors can include 
technology, development expertise, the application, and external factors. An example of those 
technologies that will require specialized treatment in a methodology include client/server 
architectures, groupware, workflow management, and multi-media. 

To complicate things further, numerous methodologies exist for I.S. development-each with 
their own set of tools and techniques. As such, comparing and selecting a methodological 
approach from this methodology"jungle" is confusing and difficult. To facilitate this 
understanding, various comparison standards have been proposed for object-oriented 
methodologies, such as [Hutt, 1994]. Some approaches attempt to harmonize several 
methodologies-forming yet another methodology [Coleman, 1994]. Other methodologies 
provide a choice of options, or paths, the user can choose depending on the circumstances. In 
short, an I.S.project has three basic choices for a methodology, as depicted in Figure 1. 

Fluil>lllly CoMrolled Flexlbllll1 Control 
• ad hoc devdopna11 • uniform building bhx:b se)eciCd • one standard medlodology 
• few auiddincs for project sihlltion • ri&id guidelines 
• no uniform ammlogy ~ 

• guidonc:e (.,.- each building block .. • uniform acnninotos,y 
. ra:~.managemmt and measurability • unifonn tcnnino:t! • all projects comply to same mcaswable 

• uniform, measura projcel management approach 
• flexible resouce allocation • flexible rcsooce alhx:alion • standard resoucc allocation 
• no repository srandlrds • integ .. ted repository • integrated repository 

Figure 1 Adopting a methodological approach fall into three categories (adapted from 
[Harmsen, 1994]). 

Flexibility without control can hardly be considered a methodology. Rather, it is an absence of 
any systematic and coordinated approach to establishing work methods. For such an approach 
to be systematic and coordinated requires method engineering. 

Figure 2 Degrees of flexibility for I.S.situational method engineering (adapted from [Harmsen, 
1994]). 
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METHOD ENGINEERING 

In short, method engineering produces methodologies. For I.S., a methodology is a body of 
methods employed to develop automated systems. A method, then, defines the steps to be carried 
out to automate a system-along with the techniques to be employed, the tools to be used, and 
the products to be delivered. To adapt a methodology to the needs of aparticular project is called 
situational method engineering. For I.S., situational method engineering designs, constructs, and 
adapts I.S. development methods. 

As indicated in Figure 2, method engineering has various degrees of flexibility. These are as 
follows: 
• Use of rigid methodology. At one extreme, the use of a rigid methodology permits virtually no 

flexibility. Such methodologies are based on a single development philosophy. They adopt 
fixed standards, procedures, and techniques. Project managers are typically not permitted to 
modify the methodology. 

• Selection from rigid methodologies. Instead of permitting only one rigid approach, this option 
allows each project to choose its methodology from one of several rigid methodologies. In 
this way, it is possible to choose an approach that might suit the project better than another. 
However,this is a bit like buying a suit without alteration. Here, you make the best of what is 
available, because it is unlikely that the chosen methodology will fit the project perfectly. 
Furthermore, each methodology involves additional purchase and training costs. 

• Selection of paths within methodology. Many methodologies permit a greater degree of 
flexibility by providing a choice of pre-defined paths within the methodology. A common 
selection is to provide traditional and rapid application development paths. Some 
methodologies now include paths that support development aspects, such as package 
selection, pilot projects, client/server, real-time, knowledge-based systems, and object 
orientation. A common disadvantage, however, is that it may not be possible to combine some 
options. For instance, real-time, knowledge-based projects may not be supported. 

• Selection and tuning of a method outline. This option permits each project not only to select 
methods from different approaches, but to tune a selected method to the needs of the project. 
Typically, this involves selecting a global method process model and data model. These 
models, then, are further refined and adapted by the project. This option is best supported by 
an automated tool. 

• Modular method construction .. One of the most flexible options is to generate a methodology 
for a given project from pre-defined building blocks. Each building block is a method 
fragment that is stored in a method base. Using rules, these building blocks are assembled 
based on a project's profile. The result is an effective, efficient, complete, and consistent 
methodology for the project. An automated tool for this optionis a requirement. Here, a 
project's methodology can be generated automatically, and can be refined and adapted further 
by the project manager. Such an option is illustrated in Figure 3. 

THE NEED FOR A FOUNDATION 

System development should not use an approach that models reality. Instead, it should use an 
approach that models the way people understand and process reality. Such an emphasis is 
placed on people, because people are the ones who build systems. In other words, systems 
should be constructed from the minds of people to serve people. What better way to begin 
specifying system requirements, than by documenting the way people think about the system? 
A basic foundation, consists of those ideas that are fundamental to human thinking. Such ideas 
can be used to specify the structure and behavior of the world around us. [Martin, 1995] 
Furthermore, these basic ideas can be employed to construct new concepts. In other words, the 
elements in the basic foundation provide building blocks for creating more complex constructs. 
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Figure 3 An object-flow diagram specifying process of modular method construction. 

Formally constructing and using this foundation helps us to communicate and to understand our 
world. Furthermore, since both our specification and implementation representations can be 
based on the same foundation, we should be able to generate one from the other. If our 
conceptual world is represented in terms of our formal foundation, we should be able to use the 
same foundation to create an implementation. This is not science fiction. Some so-called instant 
00-CASE tools already employ this technique by automatically generating nearly 100% of the 
program code directly from analysis specifications. This approach, then, is not just wishful 
thinking-it has been tested with existing automated tools. 
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