
Introduction of timing aspects into Event-B 

 

Nowadays, an incremental development process is increasingly adopted to cope with the complexity of 
systems. Designers start with a very abstract model that mainly considers functional requirements, and 
then non-functional requirements are gradually introduced by refinement. Such requirements include, 
among others, timing aspects. However, such a development paradigm turns out to be inadequate for 
safety-critical applications in which timing requirements are a cornerstone and need to be considered 
from the initial development phases to avoid disastrous situations.  On the other hand, Event-B [1] is a 
formal development method with refinement as a central concept that permits building the correct 
system through an incremental process. Nevertheless, it lacks native support for specifying and verifying 
timing aspects.  To overcome this limit, many research works have studied how to express and verify 
timing properties in an Event-B specification. These approaches can be classified into two categories: 
the first one suggests encoding the timing properties directly in Event-B by introducing new variables 
constrained by invariants and events to represent the time and its progression along with those updating 
the variables according to the timing constraints [2, 4, 6, 9]. The second category is based on using an 
existing timing language (like UPPAAL) into which an Event-B specification is translated and 
augmented by timing properties [3,7,8,10]. A general remark regarding these approaches is that each 
one is defined to answer a particular problem of timing property verification and thus may be inadequate 
for a more general problem. In other words, these approaches do not really extend Event-B with time, 
but it is more an ad-hoc encoding of the discrete-time. Moreover, these approaches are not supported by 
tools. Our objective is to endow the Event-B method with timing features that allow expressing timing 
requirements from very early development stages along with their refinement until the implementation 
of the system. The Event-B Method is refinement-based, so augmenting it with a new notion will require 
revising the refinement process to preserve clock constraints. The approach introduced in [5] to define 
a refinement relationship for preserving temporal properties over reconfigurations can be followed to 
this aim. 

The objectives of this partnership are as follows: 

1. defining a set of relevant timing constraints and its formal semantics 
2. modeling the selected timing constraints in Event-B: clauses + invariants + proof obligations  
3. defining a set of refinement rules for these timing constraints.  
4. extending the Rodin platform for Event-B development with timing constraints 
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