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1 Overview

This abstract introduces the ObjectCheck project, summarizes its current sta-
tus, and discusses its future directions. In this project, we have designed and
implemented model checking support [1] for executable object-oriented software
system designs specified in xXUML [2], an executable dialect of UML. To alle-
viate the state space explosion problem, we have introduced and implemented
an integrated state space reduction framework [3] for model checking executable
object-oriented software systems designs. Currently, we are exploring the syn-
ergism [4] between component-based development (CBD) and model checking,
which enables building reliable component-based software systems and reduces
complexity of verifying these systems by utilizing their compositional structures.

2 Model Checking Support for xUML

The basic model checking support for executable object-oriented software system
designs specified in xUML can be summarized as follow:

— A system design is specified in xXUML as an executable model.

— A property to be checked on the design is specified in an xUML level logic.

The xUML model and the property are automatically translated to a model

and a query in the S/R [5] automaton language.

— The S/R query is checked on the S/R model by COSPAN [5] model checker.

— If the query fails, an error track is generated by COSPAN and is automat-
ically translated to an error report in the name space of the xXUML model.

The S/R automaton language employs synchronous parallel execution seman-
tics and variable-sharing communication paradigm. Therefore, we simulate the
asynchronous interleaving message-passing computation model of xXUML in the
synchronous parallel variable-sharing computation model of S/R.

3 Integrated State Space Reduction Framework

To alleviate the state space explosion problem, a general framework for inte-
grated state space reduction in model checking executable object-oriented soft-
ware system designs, has been established. The framework structures the ap-
plication of state space reduction algorithms into three phases with different
algorithms applied in each phase. The interactions between these algorithms are



explored to maximize the aggregate effect of state space reduction. Automa-
tion support for the framework has been proposed and partially implemented.
The framework is presented for system designs modeled in xUML, but can also
be used to structure integrated state space reduction for other representations.
To further improve the applicability of the framework, domain-specific design
patterns can be explored to instantiate the framework for different application
domains. An instantiation [3] of the framework for distributed transaction sys-
tems has been defined and its partial implementation has been applied to the
design model of an online ticket sale system. The dimension of software system
designs that are model checkable was found to be greatly extended.

4 Verification of Component-based Software Systems

We have proposed an approach to integrating model checking into the CBD of
software systems. In this approach, temporal properties of a software compo-
nent are specified, verified, and packaged with the component. Selection of a
component for reuse considers not only its functionality, but also its temporal
properties. When a component is composed from simpler components, tempo-
ral properties of the composed component are model checked on its abstraction
constructed based on the composition and the properties of its sub-components.
Model checking enhances the reliability of software systems constructed with
CBD and the compositional structures of these systems significantly reduce the
complexities of model checking. This approach has been applied to enhance the
reliability of run-time images of TinyOS [6], a component-based run-time envi-
ronment for networked sensors.

5 Conclusions and Future work

The ObjectCheck project provides a testbed for new model translation tech-
niques, state space reduction algorithms, and software development approaches.
More state space reduction algorithms will be included to enhance its model
checking capabilities and more case studies on developing reliable software sys-
tems will be conducted to validate its existing capabilities.
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