


















10 VIENNA DEVELOPMENT METHOD 

these languages share with VDM an extensive history of 
industrial application. 

An interesting area of difference between the formal­
isms is in their underpinning logics, and in particular the 
mechanisms for handling undefined terms. The ISO Stan­
dards for Z and VDM are neutral about logic and proof 
theory. In Z, a range oflogics have been explored [e.g., (31)] 
including approaches that seek to avoid undefined terms 
that develop altogether in the logic. In LPF, which is often 
used with VDM, undefinedness is handled directly in the 
logic itself. RAISE addresses the problem of executing 
expressions that contain symmetric operators with unde­
fined operands by adopting a "conditional logic" (left to 
right) evaluation of formulae that may contain undefined 
terms (as does the VDMToois interpreter) (32). 

CURRENT TRENDS AND OPEN QUESTIONS 

From the original work on programming language and 
compiler design, the goal of research on VDM has been 
the development of a usable formal method. This principle 
influenced the standardization of the VDM-SL semantics, 
the pragmatic approach to tools, and the principles oflight­
weight application that have influenced industrial use. The 
same principle has guided foundational research on the . 
modeling of concurrency, logics, and reification. Many 
research questions surrounding VDM result from practical 
need. It is possible to identifY several significant trends that 
are setting the agenda for contemporary research, parti­
cularly in the areas of modeling, semantics, proof support, 
and tools frameworks. 

VDM-SL and VDM++ can describe a very wide range of 
computing system. However, their ease of use is hindered in 
some application areas by an absence of convenient abstrac­
tions. For example, no current support exists for modeling 
timing characteristics unless one builds clocks and event 
histories explicitly into an application model. A current 
challenge is to include timing specifications into VDM++. 
This extended dialect ofVDM ++ is known as the VDM ++ in 
constrained environments (VICE) dialect that has its own 
version of VDMTools. Studies (33-35) suggest that it is 
potentially valuable in the analysis of distributed 
embedded control software. Furthermore, VICE admits 
the possibility of combining discrete time models of con­
trollers with continuous time models of controlled processes 
and supporting analysis through cosimulation (36). The 
combined model may provide a basis for improved colla­
boration between systems and software engineers, which is 
a weak aspect of many design processes for embedded 
systems. Aside from the goal of modeling temporal beha­
vior, other current goals include the use of abstractions to 
model distributed computation and the modeling of faults 
and their propagation. 

The construction of a dependable system requires more 
than simply the production of trustworthy software to run 
on a computer. The immediate environment involves other 
devices, people, and organizations. If assurance is to be 
gained that a computer-based system (rather than merely 
the software) is to function as required, then it is appro­
priate to model and analyze this wider system. A current 

research goal in the area of control-system design (37) is to 
provide support for reasoning about this "whole system" 
view. The contractual character of implicit specifications 
using preconditions/postconditions, and rely/guarantee 
conditions is potentially useful here. 

Tool support is vital to the successful adoption of formal 
methods. The increasing power of static analysis, theorem 
proving, and model checking is making it possible to inte­
grate a range of analysis tools with model generation and 
editing facilities. Open-platform technologies such as 
Eclipse (Portland, OR) have the potential to promote inter­
operability between separately developed specialized ana­
lysis tools, in contrast to the tightly coupled architecture of 
the current VDMTools. 

Within the field of proof support, a current goal is to 
develop implementations of LPF suitable for automatic 
background discharging of proof obligations and valida­
tionconjectures. User guidance will remain a necessity, 
and so a open question is how to provide a good interface 
that allows a user to marshal automated tools in support 
of a structured proof. Such user-guided proof may even be 
desirable if proof is properly used as a means of exploring 
models rather than simply a form of a\ltomated check. In 
the longer term, a major research chaltenge is the devel­
opment of theories to support reaisoning about stochastic 
properties, such as failure behavior, that affect overall 
system functionality. 

The Vienna Development Method is one of the seminal 
formal methods for computer systems development. Its 
evolution since the 1970s has been marked by the devel­
opment first of sound foundations in the form of semantics 
and proof theory, then by strong tool support and industrial 
application. A major trend since the 1990s has been the 
work to lower the barrier to using the technology by devel­
oping tools that support forms of analysis that are already 
familiar to systems developers, such as high-coverage test­
ing. Current work towards more cost-effective automatic 
proof and static analysis, more open tools frameworks, and 
the ability to model and analyze real-time and distributed 
systems, is likely to increase both the range and quality of 
applications of this and other formal methods. 
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