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In [3], we model the semantics of SCXML [2] using standard Event-B con-
structs, i.e., contexts and machines (Approach 1). The Event-B contexts cap-
ture the SCXML’s syntactical elements while SCXML’s semantical elements are
formalised using Event-B machines. In this talk, we report on our experience
formalising SCXML using the Theory Plug-in [1] (Approach 2), in particular in
comparison to Approach 1.

Approach 1. Formalisation using Event-B contexts and machines. The formal-
isation using the contexts and machines is summarised in Figure 1. The main
features of this formalisation are:

– The use of constants to define the syntactical elements of SCXML.
– The use of context extension to build the syntactic model gradually.
– The use of axioms to define the syntactic constraints.
– The use of variables and events to capture SCXML’s semantical elements.
– The use of invariants to specify the constraints for the consistency of the

semantics.
– The use of the composition mechanism to combine different parts of SCXML,

namely untriggered statecharts and run-to-completion scheduling.

Approach 2. Formalisation using Theories Plug-in. The formalisation using the-
ories can be seen in Figure 2 The main features of this formalisation are:

– The use of operators and datatypes to define the syntactical elements of
SCXML.

– The use of theory inclusion to build the syntactic model gradually.
– The use of well-definedness (WD) operators to define the syntactic con-

straints.
– The use of operators and datatypes to capture SCXML’s semantical ele-

ments.
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Fig. 1. Formalisation of triggered statecharts using Event-B contexts and machines

Fig. 2. Formalisation of SCXML statecharts using theories
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Approach 1. Standard Event-B Approach 2. Theory Plug-in
– Model a single SCXML statechart + Model a datatype of SCXML statecharts
= Syntactical elements are captured
using contexts

= Syntactical elements are captured using
theories

+ Syntactical elements are gradually
added to the model using context ex-
tension

– Gradually introduce syntactical elements
results in nested datatype

= Syntactic constraints are represented
as context axioms

= Syntactic constraints are represented as
WD operators

– Combination of different parts of the
language using the composition plugin
(i.e., outside of standard Event-B)

+ Composition is done by defining composite
datatypes.

= Semantical consistency is encoded as
machine invariants

= Semantical consistency is enconded as the-
ory theorems

+ Consistency proof obligations are de-
composed automatically (per individ-
ual invariants)

– Must manually construct theorems for de-
composing the consistency proof

– No customisation for the provers to
discharge proof obligations

+ Define proof rules for the provers to dis-
charge proof obligations

− Model-related properties (e.g., re-
finement) requires additional tool

+ Model-related properties (e.g., refinement)
can be stated as theory theorems

Table 1. Comparison between standard Event-B and Theory plug-in

– The use of theorems to specify the constraints for the consistency of the
semantics.

– The use of theory inclusion to combine different parts of SCXML, namely
untriggered statecharts and run-to-completion scheduling.

Comparison Summary. The comparison between Approach 1 and Approach 2
can be seen in Table 1.
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