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Summary y 

Thiss thesis presents a number of experimental techniques for understanding legacy 
softwaree systems. Software systems that are used need to be maintained. Main-
tainingg a complex software system is a daunting task. The maintenance activity 
consistss of modifying the source code of the system. A major part of that activity 
iss finding the exact location of the artifact to be changed in the source code. The 
changess to be made in the source code can vary from performing minor changes, 
e.g.. the fixing of a small error, to structural changes, where the design of the system 
iss changed, and the code accordingly. Different types of information are needed to 
performm either change. 

AA way of gathering such information is through rapid system understanding, 
wheree lexical analysis is used to extract a number of facts from Cobol legacy sys-
tems.. These facts include a system inventory, which presents some basic metrics 
off  the system. Furthermore detailed information of database usage per module 
iss derived and information about the usage throughout the system of data fields. 
Thee relation between Cobol sections is analyzed and presented through both a 
graphicall  representation, and as sorted lists of which sections are performed most 
often.. Finally, a number of conclusions are drawn with respect to these analysis re-
sults.. Using a very lightweight, and (thus) not very precise analysis technique, we 
cann give initial answers to questions such as: "Does the system contain reusable 
code?",, "What statements describe business rules?", and "What fraction of the 
codee is platform specific?". These answers are by no means detailed enough to 
performm a structural modification of the system, but they give more than enough 
informationn to decide whether or not to perform a detailed investigation, and give 
thiss information in a rapid and cost-effective way. 

Thee results of the analyses described above can be consolidated by building 
aa documentation generator. This thesis presents the notion of a documentation 
generatorr as a system that performs any number of more or less detailed analyses 
onn a legacy software system, and presents the results in an interlinked way, with 
differentt levels of abstraction. For some of the more detailed analyses that are 
performedd as part of a documentation generator, lexical analysis as used during 
rapidd system understanding is not powerful enough, but full syntactic analysis may 
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bee too restrictive, or too expensive. This thesis introduces the notion of island 
grammars,, from which an analysis can be generated that is liberal when analyzing 
thee larger part of the source code (the "water"), but very strict when analyzing the 
relevantt part (the "island"). 

AA documentation generator integrates manual documentation with the auto-
maticallyy generated documentation. It utilizes graphical, hyperlinked representa-
tionss of dependencies between different types of modules, data files, databases, 
andd so on. 

Whenn looking to alter a system structurally, structure must be imposed on a 
largelyy unstructured, or not-well-enough structured system. One way of imposing 
structuree is to migrate a procedural system to an object-oriented system. This the-
siss compares two techniques for relating data and procedures from a procedural 
system,, so to act as a starting point for an object-oriented (re-)design of that sys-
tem.. These techniques are cluster analysis and concept analysis. Cluster analysis 
workss by calculating a distance between various objects, and group the objects that 
aree less than a certain distance from each other in a single cluster. Here, the dis-
tancee is calculated between different data fields in a system, where distance relates 
too whether or not they are used in the same modules. Concept analysis groups 
relatedd items with their features into "concepts". Concepts are maximal subsets of 
itemss sharing exactly the same features. Here, the items are data fields, and the 
propertiess they have are the modules they are used in. 

Conceptt analysis appears to be better suited for object identification than clus-
terr analysis. A case study shows that when deriving certain data fields from a 
Coboll  software system, and ignoring others, the concept analysis of data fields 
andd the modules they are used in results in a starting point for an object-oriented 
remodelingg of the original software system. 

Legacyy software systems are largely untyped. This makes systems harder to 
maintain,, in part because it is hard to find the "relevant" data in a system. Type 
inferencee can alleviate this problem in part. All the data fields in a system are 
groupedd together in types, based on the way they interact with each other. Using 
thesee types as items in a concept analysis, instead of plain data fields, greatly 
improvess the result of the concept analysis as a starting point for an object-oriented 
remodelingg of the system. 

Inn order to perform analysis on software systems such as those needed for 
typee inference, the system must be parsed, and the parse trees must be analyzed. 
Thiss thesis presents a system that lets a software engineer access parse trees in an 
object-orientedd fashion. The system also presents the engineer with tree traversals, 
allowingg him to focus on specific analyses while selecting one of the traversal 
strategiess presented by the system. Analyses written using this system can be 
easilyy linked to all sorts of applications. 

Extremee programming is a software engineering methodology that bundles a 
numberr of programming practices and tries to make their interdependency explicit. 
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Extremee programming focuses on changeability of systems. A system developed 
usingg the extreme programming methodology should be ready for any change 
itss owner needs from the system, be it minor or structural. The last chapter of 
thiss thesis examines whether the techniques used in extreme programming can be 
retrofittedd to legacy system maintenance in order to improve the understanding of, 
andd ultimately the changeability of such a system. 
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