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Chapterr 8 

Conclusions s 

Inn the introduction to this thesis, three research questions have been posed. They 
were: : 

 How can we reduce the search space when searching for a particular artifact 
inn a legacy software system? 

 How can we obtain sufficiently detailed information about a legacy software 
systemm to perform a structural change (semi-)automatically? 

 How can we alter the software engineering process such that we no longer 
producee legacy systems? 

8.11 Reduce Search Space 

Inn Chapter 2, it was shown how we can use a number of analysis techniques, 
lexicall  analysis being the prime one, to derive facts from a legacy system. A tool 
architecturee for performing such analyses was described. Using these techniques, 
aa call-dependency analysis, or a data-usage analysis can be made of a system. 
Thee results from such an analysis reduce the search space of someone looking 
forr a particular artifact because, for instance, they are looking for a module that 
modifiess a particular piece of data. 

Chapterr 3 builds on those results by integrating all analyses in a compact, 
browseablee presentation format. This way, all analysis results are readily available, 
andd are all linked to each other. An engineer can move easily from an overview 
off  all modules in a system, to an overview of all modules that operate on a piece 
off  data, to an overview of all modules that actually modify that piece of data, and 
soo on. Building these documentation generators gets facilitated by so-called island 
grammars,, an analysis technique which borrows from lexical analysis its flexibil-
ity,, and from syntactic analysis its thoroughness. 
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8.22 Information for Structural Change 
Sincee legacy systems are usually very large, the amount of facts extracted from 
themm is usually large too. Somehow, this information needs to be filtered, prefer-
ablyy automatically. One way of automatically filtering is to try to derive an object-
orientedd design from an existing, non-object-oriented system. Once this design is 
derived,, the actual structural change can be performed manually. Chapter 4 exam-
iness two methods that can be used for the automatic derivation of objects. These 
methodss use exactly the facts that can be derived using the techniques developed 
inn the earlier chapters. Although deriving an object-oriented design completely 
automaticallyy from a legacy system turns out to be undesirable, if not impossible, 
thee techniques examined in this chapter do support the human engineer in auto-
maticallyy relating data and procedures. Having this information available is a very 
goodd starting point for an actual object-oriented redesign. 

Anotherr way to interpret the derived facts is by automatically grouping the 
dataa in a system by the concept they are related to. That is, to group data of the 
samee type. Chapter 5 uses a technique called type-inference to infer the type of a 
variablee in a system. Using type inference, a variable can be determined to hold 
eitherr a date, or a monetary value, or a social-security number, etcetera. Using the 
conceptt analysis from Chapter 5 on programs and the inferred type of the variables 
theyy use appears to give a better starting point for an object-oriented redesign than 
usingg just the variables. 

Whenn we are looking for detailed information, even syntactical analysis in it-
selff  wil l not, in general be enough. Usually, a number of syntactical analyses need 
too be performed to get the right fact out of the system. More often than not, these 
analysess have a conditional dependency, and they use each others results as in-
put.. Having a system that allows for the elegant and concise development of such 
combinationss of analyses is the topic of Chapter 6. In it, a form of parse tree traver-
sall  is developed that can be used to perform exactly the kinds of interdependent 
syntacticall  analyses as described. 

8.33 Altering the Software Engineering Process 

Neww insights have improved the software engineering process over the last decades. 
Thesee improvements are usually only applied to software development (the build-
ingg of new software systems), not to software maintenance. In Chapter 7 the re-
lationn of the techniques developed earlier in this thesis to a software development 
processs called "Extreme Programming" is examined. Furthermore, the feasibility 
off  applying this process to the maintenance of legacy systems is discussed. Using 
this,, or a similar methodology, and supported by the right analysis techniques, a 
teamm of engineers can maintain a legacy system in such a way that it stops being 
aa legacy system, and becomes an understandable, modifiable, and maintainable 
system,, once again. 


