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Abstract. The Design Navigator is a tool for reverse
engineeringobjectorientedprogramsinto formalcharts
of any level of abstractionWe show howhe Design
Navigator discovers abstract building-blocks in the
designof prograns andhow it visualises themin tersn
of LePUSS, dormal Design Description liguage We
demonstate why reverse engineerirqogramsinto a
formal modelling andspecification dnguageis not only
possdble in principlebutalso ofprectical berefit .
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1. Introduction

In practice pogramdocumentation if it exsts at all
rarely delivers accuratanformation aboutprograns,
which leavesthe source code as the onigliable
source of informationThe complexity of the impemen-

tation rendersit inappropriate as a means to reason

aboutapr o gr a ma %o rainedy thig,rdesigrer
covery [1] is used to analyzgprograms,detect and
bring to light interesting design abstraction®xisting
tools (e.g. [2][3]) demonstrate that visual, iguage
independent, serautomatic methods for bmmup
and topdown desigrrecoveryindeedpromoteprogram
understading.

In common with these, the Desid¥avigatoraids
the user indiscovering and visualizinghe building
blocks of GO design. However, he Design Navigator
is unique insatidying the followingadditionaldeside-
ata

Table 1ai Abstraction Operators

9 Discovery of Design Abstraction$rograms are
semiautomatically mined fo related higher
dimensional (sets of) classasethods (e.gdynani
cally-bound methods and correlations amongst
them. (The physical organisation of a program into
fles and directories imtentionallyignored.

1 Formal Specification Generated ltarts ae sen-
tences inLePUS3[4], a formalDesign Description
Language[5], each ofwhich stand for a formula in
an axomatizedl1storder theory n the classical
predcate calculus

91 Specificationand Automated VerificatianGene-
ated charts can be edited to create new spacific
tions which can be verified at a click of a button.

2. Design Navigation

Having analyzed the source codeg tDesign Naigator
operates ina usefmuided, semautomatic, stepise
process( fie®i g n Na Va][4)ats operationis
on a par withselectinga region on ageographialmap
and genmting a new map of the same regata lower
or higher scalel-ormally, Design Navigation islefined
as aprocess oftraversng the spaceof chartswhich
spansthe entire spectrunbetween the mostbatract
(ATop €hdrthlr most
representatios of a target programAt each step, the
Design Navigator generates polynomial timeachart
that is either more abstract or morenooetethanthe
previous, depending on the operaselected by tle
user(Table 1). Below wepresenta process obesign
Navigation through package java.util.logging

(from theJava Software Devepment Kit).

Table 1bi Concretization Operators
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3. Case Studyjava.util.logging 7 each method producegsreates and returngn n-
stance of claskogger.
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Appendix A: Static Analysis
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Appendix B: Design Navigation
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ScreenshotlO1 Further application of the Elimination operator and concretization operators allows us to for
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Screenshotl1i Even further concretization stepsopide more fine grained resuéisChart3



