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Event-B [2] is a formal development method that can be used to model and verify the correctness
of sequential, concurrent, and reactive systems in a variety of domains. It uses (infinite) discrete
transition systems to capture how the model evolves and first-order logic and typed set theory to
express the desirable properties of the system. The proofs that these properties hold are discharged
(proven) using sequent calculus. Event-B comes equipped with a set of core theories and several
additional built-in theories (e.g., Log, Set, Int, Rel, Boole) and inference rules for them [22]. Event-
B, as a modeling language, is not restricted to using classical set-theoretical notations: it includes
a syntax to define transitions over states of the model that resembles a (concurrent) programming
language with guards. Moreover, a rich mathematical toolkit including operations and relations on
sets and functions make it possible to build complex models easily.

The basic, coarse-grained, building block to model systems the machine. Every machine con-
tains, among others:

• Events — these are small concurrent, loop-less, guarded routines that can access and modify
a set of shared of variables. When an event is executed, it usually changes the state of the
machine and forces a transition to another state.

• Guards — they determine when an event can be executed.
• Axioms — formulas that state properties of the system that do not depend on their state (i.e.,

the value of their variables).
• Invariants — properties global to all the events in a machine that must hold for any value

that variables can take according to the model definition. These are used to encode safety and
liveness conditions [15].

• Variants — expressions used to establish the convergence of the model.

A set of predefined proof obligations ensures that properties necessary to guarantee the integrity
of the model (e.g., well-definedness of expressions, invariant preservation, convergence, . . . ) are
always satisfied. All proof obligations have to be discharged to consider the machine correct.

Machines are arranged in a hierarchy that starts with an initial machine that represents a first
solution to the system modeling problem. This machine usually meets only a part of the requirements,
and maybe only partially. From this point on, each machine refines a previous one by adding more
characteristics to meet additional requirements in the model or by making some characteristics more
concrete [5]. Each refinement step is proven correct by first assuming that the machine to be refined
has been proven correct and then, based on the correctness of this machine, proving the correctness
of the refining machine and of the refinement itself, i.e. the way in which a machine is extended to
address additional requirements is right. This last step requires discharging a specific set of proof
obligations to prove that:
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• there is a correspondence between the states of the abstract and the concrete machine, and
• the concrete machine does not enter states that were not allowed by the machine being refined.

This approach makes it possible to perform incremental system development by focusing on
a small set of characteristics at every moment. It also ensures that the model under development
is correct at every (partial) stage in the development. In practice, Event-B proof obligations are
translated to the language of a proof assistant that attempts to discharge them automatically and, if
that is not possible, interacts with the user to perform computer-aided verification.

Event-B is supported by a modeling tool, Rodin [4], which provides a GUI to ease writing mod-
els, generating the necessary proof obligations, hand them to automatic provers, and interacting
with them if necessary. Rodin accepts many plugins to provide advanced characteristics, such as
interfaces to theorem provers [8, 20], model checkers [19, 17], animation of Event-B machines,
code generation [21], and many others. Event-B and its forerunner, The B Method, have been used
to develop many industrial projects, ranging from microprocessor design verification to aeronau-
tics and space systems (see the references and the partial list at http://deploy-eprints.ecs.
soton.ac.uk/view/subjects/deploy=5Findustrial.html). More information can be found
at www.event-b.org, the main site for all the material related to Event-B.
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