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The MOVA tool is a rewriting-based UML [8] modeling, measuring, and vali-
dation tool developed as part of a broader effort for integrating rigorous modeling
and validation into the software engineering curricula and the industrial software
engineering process.

Validation and testing in software development have been recognized of key
importance for long. For certain aspects of a design, UML class diagrams do not
provide the level of conciseness and expressiveness which a textual language can
offer. The Object Constraint Language (OCL) [7] is the standard language for
writing constraints in order to disambiguate, clarify, and precise the meaning
of UML models. In this context, validating a UML class diagram reduces to
checking whether its prototypical instances fulfill the desired OCL constraints.
A number of CASE tools exists which facilitate drawing and documenting UML
diagrams. However, they provide little support for writing constraints in OCL
and generally no support for validating UML class diagrams. The MOVA tool
has been designed, primarily, as a validating tool: as such, it provides advance
support for:

— writing OCL constraints over UML class diagrams;
— drawing instances of UML class diagrams; and
— checking OCL constraints over instances of UML class diagrams.

Software metrics have been widely used to improve productivity and qual-
ity during the software development life-cycle. Metrics have been applied to the
software design, to the software implementation, and also to the software de-
velopment process itself. The early use of metrics in the software life-cycle can
provide quantitative indicators and predictors of structural problems [1]. Model
metrics can be written in OCL [2]: they are queries to be evaluated over the
instances of the metamodel that correspond to the models being measured. The
MOVA tool is also a measuring tool: as such, it provides support for:

— writing metrics over the MOVA metamodel; and
— evaluating metrics over the UML class diagrams.

The MOVA tool is still an experimental tool. Despite its limitations, it has
been successfully used in software engineering courses: students appreciate the
friendliness of the GUI interface when drawing class and object diagrams, and
of the OCL editor when writing and evaluating constraints. The latest version
of the tool, along with its user manual and a collection of examples, is available
at http://maude.sip.ucm.es/mova.



The MOVA Tool

MOVA from the outside The MOVA tool allows the user to draw UML class
and object diagrams, write and check OCL invariants, write and evaluate OCL
queries, write and evaluate OCL metrics, and define OCL operations to be used
in invariants, queries, and metrics. For example, Figure 1 shows a class diagram
TRAIN-WAGON, which models a simple railway system, along with an object
diagram TRAIN-WAGON-1, which models one of its instances.

The MOVA OCL editor assists the user in writing OCL expressions in three
different contexts: adding a constraint to a class diagram; writing a query about
an object diagram; and defining the body of an operation. The editor includes
a model-based syntax-guiding facility which is unique, to the best of our knowl-
edge, among the non-commercial available tools [3,9,11,10,6]. The editing fa-
cilities provided by other tools typically amount to parsing, type-checking, and
uncontextualized syntax-highlighting. With the MOVA editor, to write an OCL
expression the user selects patterns from lists that are built at “run time” when
the buttons Start, Dot, Arrow, or Space are pressed. The actual patterns shown
in the lists depend on the model under consideration, the current type of the ex-
pression, and the button that has been pressed: the Start button is used to start
writing an expression; the Dot button is used to access a property of a class; the
Arrow button is used to access a property of a collection; and the Space button
is used to introduce a logical or an arithmetic operator. Patterns can contain
“holes”. When a pattern with holes is selected the user has to fill its holes with
expressions of the appropriate type. Each of these expressions is written in a
new editor window which is a child of the window in which the pattern has been
selected. For example, Figure 2 shows the sequence of patterns that are selected
in order to add the following constraint to railway model TRAIN-WAGON:

context Train inv: AtlLeastOneSmokingWagon
self.wagon—exists(w|w.smoking)

The MOVA metrication facility, which allows the user to define and execute
his/her own metrics directly over the models, is also unique among the available
tools. To the best of our knowledge MOVA is the only available modeling tool
that allows its users to write and execute their own metrics directly over the user-
models. To help the users in writing and executing their own metrics, MOVA
offers the OCL editor and an internal translator from MOVA user-models to
their corresponding MOVA metamodel instances. Recall that metrics in MOVA
are simply OCL queries over the object diagrams which model the instances of
the MOVA metamodel.

MOVA from the inside The MOVA tool is a Java IDE for the ITP/OCL tool, a
text-input UML modeling and validation tool. The ITP/OCL tool provides com-
mands for building class and object diagrams, validating OCL constraints, and
evaluating OCL queries. The ITP/OCL tool relies on the membership equational
semantics for UML class diagrams with OCL constraints proposed in [5]. The
ITP/OCL tool is written entirely in Maude [4], a rewriting-based programming



language that implements membership equational logic. Events on the MOVA
graphical interface are transformed into ITP/OCL’s text-input commands and
are interpreted and executed in a Maude process running the ITP/OCL tool.

Future work

In its current state, the MOVA tool suffer of three main shortcomings. Firstly,
the MOVA metamodel is only a subset of the UML metamodel. In particular,
packages and non-query operations are not specified and, consequently, it is not
possible to model such elements nor to define OCL expressions associated with
them. Secondly, the MOVA editor does not support the full OCL syntax; in
particular, let expressions, and Bag and Sequence types are not yet supported.
Finally, class and object diagrams are saved in a MOVA specific XML format,
which precludes the models for being exchange with other tools. To overcome
these shortcomings, we plan to extend in the near future the MOVA metamodel
and the MOVA OCL editor to comply with the UML and OCL standards, and
the MOVA saving and loading facilities to support XMI format.
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Fig. 1. A class diagram and

one of its object diagrams.
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Fig. 2. A sequence of pattern selections.



