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1. Introduction

LePUS3[1] (lepus.org.ukis alogic, visual, objectorientedDesignDescriptionLan-
guage a formal specificaton languagedesigned taapture and convethe building
blocks of objecbriented designLePUS3 minimal vocabulary constitutes of albistra
tion mechanisms that capecifyeffectively and preciselgiesign patterns artie de-
sign ofJavd™ (C++, Smalltalk, &.) programs at any level obstraction

LePUS3was tailoredo integrate the strength of other specification and modelling
notations, most notably UMLhut it is uniquein addressing the combination of the
following concerns

- Rigour. LePUS3 is a logiosisual languagea chart stands for #ormulain an
axiomatized theory ithe classical firsbrder predicate caltus.

- Parsimony & scalability. LePUS3 offers powerful abstractiorghartsscale well
anddo not cluter with the size of the program

- Minimal ity. LePUS3vocabulary Figurel) is minimal,consising of 15 tokens.

- Decidability & verifiability [2]. Consistencybetweena given specification (a
chat) and an implementation (a Java prograam) be verifiedy abuttonclick.

- Program Visualization. Charts modelling Javaprograms can be reverse
engineered f’im source code

To emphasize practidgtés, we focuson tool suppor{3][4] in specifing, (autanai-
cally) verifying, andvisualizingJava programsn LePUS3
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Figure 1. LePUS3 vochulary
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2. Visualizing Programs

We take progranvisualizationto bea toolassisted process discoveringsome of
the buildingblocks in the design of programand chartinghem at the appropriate
level of abstractionThe motivation is usually understiing and reengineerindarge,
complex,and inadequalg documered programsWe call he approach we takie-
sign Navigatiold [5]: a userguided process of reversagineering LePUS3 charts

from the source

code of arbitrarlya r g e J a v a Besign rNavpatiannirs .

packaggavaio (JavaE Software Devel opment Ki t 1.6)
usingthe Two-Tier Progranming Toolkit [3][4].
After analyzing packagéava.io , De-
e ot et verty Nevgete Wi doﬁ@ sign Navigation commencesom the Top
Dad @ 0D & Chart(Chart1), the most abstract regsena-
7 Design Navigator AWTComposie == == tion of any Javgrogram Chart1 depicts the
File Edit View Concretize Abstract set of all static types (classésterfaces, etc.)
Eaaaa@<d>N=HBA in java.io as adi ménsi onal classbo.
Concretzs | Abstract| From Chart 1, Design Navigation proceeds
3.3 by a usemguided, toolassisted stepiise -
3. =D AlClasses plicati on oAf ,ccbmc:‘)r)eta'nzdat i on
abstract-owmndé) dapemat ors (Il eft
VANCS I Chart 1). At each stepthe Two-Tier Pro-
e AN grammingToolkit discoversinheritance class
hierarchies (triangles), sets of classes (shaded
A A= rectangles), sets of dynamicabbpund met-
Chart 1. All the classes ifava.io ods (superimposed ellipses), and correlations

amongst them (arrows)visualized using
LePUS3 terms ahpredicatesKigurel).

For exampe, Chart2 offers abirdseyeview of theCloseable classinheritance
hierarchy injava.io , generatedh a short sequence of concretinns ofChart1.
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Chart 2. TheCloseable hierarchy injava.io
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3. SpecifyingPrograms and Patterns

We take the goal ofisual specification tdoe that ofarticulaing non-functional le-
quirements onobjectoriented desigrin a precisevisual languaget the appropriate
level of abstration. LePUS3 can be used to specify generic design motifs, such as the
Composite design patterChart3), as well aghe overall design of a specific inagl
mentation, such as packaggesa.awt (Chart4).
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Chart 3. The Composite pattern Chart 4. java.awt  (selected elements from)

The similarity betwen Chart3 andChart4 is not accidentalpackaggava.awt
was designed to implement the Composite design pdkrin LePUS3, this intent
is made explicit by a logiassignmen{Figure 2): a mapping whictindicateswhere
(and how often) the design pattern is supposed to be implem@iitedTweo Tier
ProgrammingToolkit can beused not only to specify assignmehtg, as we show in
the next sectiorglsoverify them at aclick of abutton
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Figure 2. Assignment from the Composite design patt€@hgt3) tojava.awt (Chart4)



