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ABSTRACT
The purp oseof this paper is to develop a formal method for
modelling real time reactive systems in B. It relies on the
extension of the MITL logic to EMITL (Event Metric Inter-
val Temporal Logic) and on timed automata. This method
combines a functional speci�cation expressedin B and real
time aspects modelled initially by EMITL formulas, then by
timed automata, and �nally by B machines.
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1. INTRODUCTION
Aspect-oriented programming (A OP) [10] can be used to
separatebetweenthe functional code and the non-functional
properties of a system. Among those non-functional prop-
erties, we can cite distribution, real time and dependabilit y
aspects. Here, we focus especially on real time aspects as
for example asserting bounded reaction time to someevents.
An aspect weaver allows to composefunctional and real time
aspects to form a single entit y.

In this paper, we present a timed modelling method for real
time systems. It allows to specify separately functional and
real time aspects of such systems. Functional aspects are ex-
pressedin B which has been designed to model behavioral
aspects through abstract machines. Real time aspects are
expressedusing a timed logic. Both speci�cations are then
combined to form an unique timed B machine. Initially real
time aspects are modelled in the EMITL logic (Event Met-
ric Interval Temporal Logic) which is an extension of the
MITL logic [5]. Then these EMITL formulas will be trans-
formed into timed automata, and �nally into B machines.
For that, we use the timed tableau method of [11] to trans-
form EMITL formulas into timed automata, and the minim
tool [15] to obtain the minimal automata. Timed automata
[3, 2] use a dense domain (R+ ) to express time. But, the
B method does not have contin uous variables; therefore to
translate a timed automaton into B, we discretize time using
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Figure 1: Structure of reactive control systems

integers. Our method is more modular than the approach
presented in [7], since it doesnot modify directly the code of
atemporal B machines. Moreover, it handles a larger frag-
ment of EMITL formulas. Note that an atemporal machine
allows to specify the functional aspects of a system.

The rest of the paper is organized as follows. Section 2
intro ducesreal time reactive systemsillustrated by the level
crossingexample. In section 3, we give an overview of the B
method and we show how to specify functional aspects in B.
Section 4 intro duces the EMITL logic needed to formalize
timing constraints. It presents also timed automata and the
B speci�cation of real time aspects through an example. In
section 5, we proposea method to compose functional and
real time aspects in B. Related works and the conclusion are
presented respectively in sections 6 and 7.

2. REAL TIME REACTIVE SYSTEMS
A real time system puts in interaction the control system
and the environment using sensorsand actuators [16]. The
controller can check the environment state by reading the
sensorsand it can modify this state by assigning new values
to the actuators. Control systems are often reactive, which
means that the controller must react to the events received
from the environment. A received event is called uncontrol-
lable or input event, and the reaction of the controller is
called controllable (command) or exit event. We can repre-
sent a reactive control system using control and data 
o w
diagrams, where input event 
o ws are indicated by dashed
lines and output command 
o ws by solid lines (Figure 1).

2.1 Timing constraints
In a real time reactive system, we distinguish two types of
timing constraints:

� Environment constraints: we suppose that the envi-
ronment veri�es sometiming properties neededto the
satisfaction of the controller timing constraints. They
are composed mainly of periodicit y constraints and
event interarriv al times.
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Figure 2: Level crossing system

� Reaction constraints: the controller must react to any
environment event detected by a sensor. The result
of this reaction is the releaseof an event allowing to
modify the state of an actuator. The validit y of the
controller reaction does not depend only on the com-
putations accuracy, but also on their production time.

2.2 Moti vating example
Consider the example of the level crossing system described
by [9]. This system can be composed of three sensorsand
an actuator, as illustrated in Figure 2. This system must
satisfy the following safety property: "If the train is on the
zone of the barrier, this one must be closed".

� The sensorsArrive , In and Exit allow respectively to
detect if the train approaches, if it is on the barrier
zone and if it has left this zone. They receive the
uncontrollable events approach, enter and leave from
the environment.

� The actuator Barrier allows the controller to enable
the controllable events start closing and start opening.
They allow to lower and raise the barrier. Theseevents
are respectively the controller reactions to the uncon-
trollable events approach and leave.

In the following sections, the functional aspects of this sys-
tem will be speci�ed in B and its real time aspects will be
expressedusing the EMITL logic.

3. FUNCTION AL ASPECTSIN B
Here, we give an overview of the B method and we present
the speci�cation of an atemporal B machine. This machine
allows to model the functional aspects of a real time reactive
system.

3.1 B method
In B [6, 1], a development begins with the construction of
a model which expressesthe requirement speci�cations. It
speci�es, in abstract machines, the main state variables of
the system and the properties (invariants) that these vari-
ables must satisfy at any time. Operations (services) allow
to transform the machine variables. The B model is then
re�ned (specialized) until obtaining a complete implementa-
tion of the software system. Several re�nements can satisfy
a speci�cation, the choice of the solutions relies on various
criteria such as the execution speed, the computation pre-
cision or the validation simplicit y. Re�nement can also be
used as a speci�cation technique. It allows to include grad-
ually the problem details in the formal development. The
formal speci�cation is then realized gradually and not di-
rectly. The B method is supported by a tool called Atelier

B. It automatically generatesproof obligations to be proven
in order to verify that the invariant is preserved by the op-
erations of the machine.

3.1.1 Abstractmachines
The abstract machine is the decomposition unit of the B
method. It is a concept very close to certain notions as
modules, classesor abstract data types. It contains:

� a static part which speci�es the system state. This
speci�cation de�nes the variables describing the state
of system components and the invariants which are
logical formulas expressingthe system static rules.

� a dynamic part which expressesthe initialization and
the evolution of the system state through a set of op-
erations.

The machine operations are de�ned by generalized substi-
tutions, and each one contains:

� a precondition represented by a predicate which ex-
pressesconditions to call this operation,

� an action represented by a substitution which expresses
how the machine variables evolve.

Each operation must preserve the invariant of the machine.
This constraint results in a proof obligation to be proven for
validating the machine.

3.1.2 Re�nement
The re�nement mechanism consistsin reformulating, by suc-
cessive steps,the variables and the operations of the abstract
machine, so as to lead �nally to a module which constitutes
a running program. The intermediate steps of reformula-
tion are called re�nements and the last re�nement level is
called the implementation. Re�nements must preserve op-
erations interfaces, such as they were de�ned in the abstract
machine. Each B component (abstract machine, re�nement
or implementation) is structured using a single language,
the B language. The re�nement of an operation is correctly
proven if it establishesthe sameresult as its abstraction.

3.2 Atemporal B machine
Generally, the functional behaviors of sensorsand actuators
of a real time system can be speci�ed by an atemporal B
machine. It is composedmainly of:

� state variables specifying the state of sensorsand ac-
tuators,

� invariants expressingthe properties of these variables,

� a set of operations allowing to modify or to read the
state of sensorsand actuators.

In B, the operations of a real time reactive system are spec-
i�ed according to their nature (uncontrollable or control-
lable).

� Uncontrollable operations can bemodelled in B by pre-
conditioned substitutions: PRE P THEN S END.
The precondition P is supposed to be true when the
operation is called.

� Controllable operations can bespeci�ed in B by guarded
substitutions: SELECT P THEN S END. These
operations remain blocked until the guard P is satis-
�ed. The system must ensure the correct scheduling
of controllable operation calls.



The syntax of an atemporal B machine, called M is mainly
de�ned by:

MA CHINE M
SETS W /* Mac hine sets */
CONST ANTS C /* Mac hine constan ts */
PR OPER TIES prop(C) /* Prop erties of constan ts */
V ARIABLES X /* Con trollable and observ able variables */
INV ARIANT I(X) /* Mac hine in varian t */
INITIALISA TION X:= x0 /* Initialization */
OPERA TIONS
/* Speci�cation of uncon trollable operations */

Op 1 = PRE P1 THEN S1 END;
Op 2 = PRE P2 THEN S2 END;
. . .

/* Speci�cation of controllable operations */
Op i = SELECT P i THEN Si END;

. . .
Op n = SELECT Pn THEN Sn END

END

Atemporal machinesemantics
If we ignore SETS, CONSTANT and PROPERTIES clauses,
we can denote the previous atemporal machine M by the
tuple (� ; V; I ; M init ; < M O p > O p2 � ), where

� � is a �nite set of operation names.

� V is a tuple of variables.

� I is the machine invariant.

� M init is the initialization of the state variables.

� < M O p > O p2 � are the machine operations.

Let Q = f (v0 ; : : : ; vn )jI (v0 ; : : : ; vn )g be the set of states of
the atemporal machine M satisfying the invariant. An exe-
cution � 2 Exec(M) is a pair composedof an initial state q0

and a sequence<O pi , qi > i � 1 such that:

� Opi is an operation call.

� qi 2 Q.

� : [M init ](V 6= q0), meansthat q0 can be obtained after
initialization.

� 8i: (i � 1 ^ V = qi � 1 ) : [Opi ](V 6= qi ) ^ : [Opi ]? ),
expressesthat qi can be obtained by applying Opi to
qi � 1 and the operation Opi �nishes.

3.3 Example
The functional aspects of the level crossingsystem described
in section 2.2 are speci�ed by the following machine:

MA CHINE bar tr
SETS STATE TRAIN= f far,near,on g;

STATE BARRIER= f up,lo wer,do wn,raise g
V ARIABLES statebr, statetr
INV ARIANT statebr 2 STATE BARRIER ^

statetr 2 STATE TRAIN
INITIALISA TION statetr:= far k statebr:= up
OPERA TIONS
/* B speci�cation of uncon trollable operations */
approac h = PRE statetr=far THEN statetr:=near END;
en ter = PRE statetr=near THEN statetr:=on END;
lea v e= PRE statetr=on THEN statetr:=far END;
end closing = PRE statebr=lo wer THEN statebr:=do wn END;
end op ening = PRE statebr=raise THEN statebr:=up END;
/* B speci�cation of controllable operations */
start closing = SELECT statebr=up THEN statebr:=lo wer END;
start op ening = SELECT statebr=do wn THEN

statebr:=raise
END

END
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Figure 3: From EMITL to B

The controllable variable statebr allows to record the barrier
state, and the observable variable statetr allows to record the
train state. The following execution � is a possibleexecution
of the machine bar tr :

� = init� � ! (f ar ; up)
appr oach
� � � � � � ! (near; up) enter� � � ! (on; up) : : :

This execution violates the previous safety constraint since
the train is in the zone of the barrier (statetr = on) and
the state of this one is up. Thus the functional speci�cation
of real time systems is weak, since it does not express the
timing constraints and does not consider the environment
properties.

4. REAL TIME ASPECTSIN B
It is clear that the speci�cation phaseof timing constraints
is very important for the modelling of a real time system.
In order to expresssuch constraints, we must consider the
time progression and the clocks. These clocks model cur-
rent time and the tick operation allows to increment them
by one time unit. To specify the timing constraints of real
time systems in B, we follow the modelling steps presented
in Figure 3. First, we translate the EMITL logical formulas
expressingthese constraints into timed automata, using the
timed tableau method [11]. Then, we optimize these au-
tomata using the minim tool [15]. Finally , we translate the
obtained automata into B machines.

4.1 Event timed logic EMITL
In order to take into account event and state properties of a
system, we have extended the MITL logic of [5] to EMITL
(Event Metric Interval Temporal Logic). This logic plays a
very important role in the design of real time aspects. It al-
lows to expressthe order and the metric (duration) between
two events of a reactive system. Using EMITL we can also
specify a bounded reaction to an event received from the
environment. For instance, formulas of type e ; [0 ::K ] p (e
leads to p within K time units) with e an event and p a
proposition, are not supported by the MITL logic. This
extension allows such formulas as well as the simultaneous
occurrence of several events. Note that, for the LTL tempo-
ral logic [13, 14], there is a state/ev ent derivativ e de�ned in
[8].

The grammar of EMITL is de�ned on a set of propositions P
and a set of events � by: ' ::= > j p j e j : ' j ' ^ ' j ' UI '
with, e an event of �, p a proposition of P and I a non-
singular interval.

4.1.1 EMITL semantics
The semantics of this logic derives from that presented in
[5], after having extended the notion of timed execution to
events. An event timed execution � is a 3-tuple (q; E ; I )



where: q is a state sequence,E a sequenceof sets of events,
and I a sequenceof disjoint and adjacent intervals whose
union covers R+ . We note also � by:

τ =
E 0� � ! (q0 , I0)

E 1� � ! (q1 , I1) . . .
E i� � ! (qi , Ii )

E i +1
�� � � ! (qi +1 , Ii +1 ) . . .

Such an execution expressesthat the system is in the state
qi in the interval I i , and that all events of E i occur at time
l(I i ), the lower bound of I i . The simultaneous occurrence
of events enables us to express the parallel composition of
events such as for instance the parallel operation calls in B.
E i = ; means that no event is attached to the transition
which corresponds to an internal event. It will be denoted
skip.

The EMITL semantics is an extension of the MITL's one.
For a timed execution � = (q; E ; I ) and an EMITL formula
' , the satis�abilit y relation, � satis�es ' noted � � ' , is
semantically de�ned by extending the MITL semantics:

� � � ' i� (� ; 0) � ' .

� (� ; t ) � > .

� (� ; t ) � p i� for some k, t 2 I k , and p 2 � (qk ), where
� is the valuation function associating to each state a
set of propositions.

� (� ; t ) � e i� for somek, t = l(I k ), and e 2 Ek .

� (� ; t ) � : ' i� (� ; t ) 2 ' .

� (� ; t ) � ' 1 ^ ' 2 i� (� ; t ) � ' 1 and (� ; t ) � ' 2 .

� (� ; t ) � ' 1 UI ' 2 i� for some t0 2 I + t � , (� ; t0) � ' 2 ,
and for all t002 [t; t0[, (� ; t00) � ' 1 .

4.1.2 Logical operators
Unary operators 3 I (eventually) and 2 I (always) can be
de�ned respectively using the until operator UI by: 3 I ' =
> UI ' , and 2 I ' = : 3 I : ' . An event timed execution �
satis�es the formula 2 I ' (respectively 3 I ' ) at time t, if and
only if ' is satis�ed at any time (respectively, at a certain
time) of the interval t + I .

The operator ; I (leadsto) can be de�ned by the operators
always and eventually : ' 1 ; I ' 2 = 2 (' 1 ) 3 I ' 2).

4.2 Timed automata
Alur and Dill [3, 2] intro duced timed automata to model
time explicitly . This modelling is achieved using real values
called clocks. The progression of such clocks is implicit. A
timed automaton is composedmainly of:

� a �nite automaton describing the control states of the
system, and the transitions, supposed instantaneous,
between the states,

� a �nite number of clocks used to specify the time con-
straints associated to the transitions of the �nite au-
tomaton. Initially , the clocks have zero valuesbut they
evolve at the same speed in a synchronous way with
time.

� I+t= f t' 2 R+ such as t'-t 2 Ig

Each state q is labeled by a logical expression Inv(q) built
on the clock variables. It is called the location invariant and
it must be veri�ed as long as the automaton remains in the
state q. This invariant is usedin particular to ensurethat we
don't remain inde�nitely in a given state. Each transition is
labelled by a tuple composed of a logical expression on the
clock values called guard or crossing condition, a label, and
clock resets.

Before presenting the timed automata syntax and semantics,
we intro duce the conceptsof clock constraints and interpre-
tations (valuations).

4.2.1 Clock constraintsandclock interpretations
To de�ne timed automata formally , we needto say what type
of clock constraints are allowed as invariants and enabling
conditions.

For a set X of clocks, the set G(X) of clock constraints  is
de�ned by the grammar [4]:  := > j x s c j  ^  j :  
where x is a clock in X, c a constant in Q and s 2 f <; �g .

A clock interpretation vh for a set X of clocks assignsa real
value to each clock; that is, it is a mapping from X to the
set R+ of nonnegative reals. For � 2 R+ , vh(x) + � denotes
the clock interpretation which maps every clock x to the
value vh(x) + � . For � � X , [� := 0]vh denotes the clock
interpretation for X which assigns 0 to each x 2 � , and
agreeswith vh over the rest of the clocks.

4.2.2 Timedautomatasyntax
Formally, we can represent a timed automaton by the tuple
(� ; Q; q0 ; X ; T r ; I nv; � ), where

� � is a �nite set of labels.

� Q is a set of �nite locations and q0 2 Q an initial
location.

� X is a �nite set of clocks.

� Tr represents the set of transitions. A transition tr 2
Tr is de�ned by the tuple < q,l, ,� ,q'> with q, q' 2 Q
respectively the source and target of the transition, l
the label of the transition,  the guard of the transition
and � the assignment allowing to reset clocks.

� Inv is a function associating an invariant to each state.

� � is a function associating to each state a set of propo-
sitional variables.

We usetimed automata satisfying the property of Non Zeno.
This property indicates that the timed automaton must al-
ways give the possibility to time to diverge, that is, we
should not apply an in�nite number of transitions in a �-
nite time interval.

4.2.3 Timedautomatasemantics
The semantics of a timed automaton At = (� ,Q, q0 , X, Tr, Inv, ρ)
is de�ned by associating a transition systemST = (� , Qs , T rs , q0s )
with it [2]. Each state of Qs is a pair (q; vh) such that q 2 Q
is a location of A t and vh : X ! R+ is a clock interpretation
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Figure 4: Timed automaton of the ' formula

such that vh satis�es the invariant I nv(q). The initial state
q0s is the pair (q0 ; vh0), where 8x 2 X , vh0(x) = 0.

There are two typesof transitions in ST :

� Time progression: for a state (q; vh) and a real-valued

time increment � � 0, (q; vh) ��! (q; vh + � ) if for all
0 � � 0 � � , vh + � ' satis�es the invariant I nv(q).

� State change due to a location-transition: for a state
(q; vh) and a transition (q; l ;  ; �; q0) such that vh sat-

is�es  , (q; vh) l�! (q0; vh0 = [� := 0](vh)), with vh and
vh' clock interpretations,  the clock constraints, and
� � X a set of clocks.

Thus, ST is a transition system with label-set � [ R. An exe-

cution of the automaton A t is an execution � = (q0 ; vh0)
l 1� !

(q1 ; vh1)
l 2� ! : : :

l i�! (qi ; vhi ) : : : of the transition system ST ,
where q0s = (q0 ; vh0) is the initial state and l i 2 � is either
an event, or a time progression. We will note the execution
set of the automaton A t by E xec(A t ).

4.3 Example
Consider the example of the section 2.2 and suppose the
following timing constraint: "When the train approaches
and its state is far , then within K time units the barrier
must start closing and its state is up".W e can express this
property by the following EMITL formula:

' = ((approach ^ statetr = f ar ) ; [0 ;K ] (star t closing ^
statebr = up))

The timed automaton of Figure 4 expressesthe previous
formula. Its state changes from q0 to q1 when approach is
enabled and statetr = f ar is satis�ed while initializing the
clock date approach to zero. The automaton remains in the
state q1 aslong asthe value of the clock date approach is less
or equal to K time units, as indicates the location invariant
date approach � K of the state q1 . Its state changes from
q1 to q0 when start closing is enabled and statebr = up is
satis�ed.

The B speci�cation of this automaton is represented by
the aut ' machine. It is obtained by associating to each
transition label, a machine operation. The clock variable
date approach allows to record time since the releaseof the
operation approach. The declaration of the state variables
is given by intro ducing the variable state aut. The values
of this variable are q0 and q1 . The invariant of the state q1

Timed Machine 

EMITL FormulasAtemporal Machine 

B Machine
Composition

EMITL2B
Aspect Weaver

Figure 5: Scheme of the modelling method

is speci�ed by the invariant property prop(date approach).
It is de�ned in the machine invariant. To expresstime pro-
gression, we add the operation tick allowing to increment
the clock date approach of one time unit. This progression
is done only when the property prop(date approach) is sat-
is�ed at the next time.

MA CHINE aut '
SEES bar tr
SETS STATE A UT= f q0 , q1 g
CONST ANTS K
PR OPER TIES K 2 NA TURAL1
V ARIABLES date approac h, state aut
DEFINITION

prop(date approac h)==state aut= q1 ) date approac h� K
INV ARIANT

date approac h 2 NA TURAL ^ state aut 2 STATE A UT ^
prop(date approac h)

INITIALISA TION date approac h:= 0 k state aut:= q0
OPERA TIONS
approac h ' = SELECT statetr=far ^ state aut= q0 THEN

date approac h:=0 kstate aut:= q1
WHEN statetr 6=far ^ state aut= q0 THEN skip
WHEN state aut= q1 THEN skip
END;

start closing ' = SELECT statebr=up ^ state aut= q1 THEN
state aut:= q0

WHEN statebr 6=up ^ state aut= q1 THEN skip
WHEN state aut= q0 THEN skip
END;

tic k = SELECT prop(date approac h+1) THEN
date approac h:= date approac h + 1

END
END

The machine aut ' has the same semantics as timed au-
tomata. Using the SEES clause, it seesthe bar tr variables.

5. COMPOSING ASPECTSIN B
Remind that an atemporal B machine allows to expressthe
functional aspects of a system. This machine will be com-
posedwith EMITL formulas. The result of this composition
is a timed machine specifying both functional and real time
aspects as shown in Figure 5. Consider an atemporal ma-
chine M = (� , V, I,Minit ,< MO p2 � >) expressing the func-
tional aspects of a system, and a machine Mc = (� c , Vc , Ic ,

Mc init , < McO p 2 � c
>) resulting from the translation of tim-

ing constraints. Note that the alphabet of operations � c

contains the tick operation, and the tuple of variables Vc

includes clocks variables.

The timed machine M t specifying the timing and functional
aspects of a real time system is the composition of the ma-
chines M and M c , denoted by: M t = M 
 M c . It is de�ned
as follows: the constants, sets, and variables of M and M c

become those of M t . The invariant of M t is the conjonc-
tion of M and M c invariants. The operations of M t are
the parallel composition of operations belonging to M and
M c , together with operations occuring in only one of these



machines. In B, the composition of machines is done using
the INCLUDES clause,and the PROMOTES clauseallows
to import operations occuring in only one of the machines.
Operations belonging to both machines are synchronously
composed through the B parallel operator over substitu-
tions. Generally, the timed machine M t is represented by:

MA CHINE M t
INCLUDES M, M c
PR OMOTES Op M /* Op M 2 � and Op M =2 � c */

Op M c /* Op M c 2 � c and Op M c =2 � */
OPERA TIONS /* Op erations common to M and M c */
Op M t = BEGIN Op M k Op M c END
END

5.1 Example
The composition of the previous machines bar tr and aut '
is as follows:

MA CHINE comp osition
INCLUDES bar tr, aut '
PR OMOTES start opening, end opening, tic k,

end closing, enter, leave
OPERA TIONS
approac h comp = PRE statetr= far THEN

approac h k approac h '
END;

start closing comp = BEGIN start closing k start closing ' END
END

Note that this timed machine can be re�ned using the B
re�nement mechanism until having an executable code.

5.2 Semantics
The execution sequencesof the timed machine Mt = (� t , Vt ,

It ,Mt init , < Mt O p 2 � t
>) are similar to those of timed au-

tomata. Thus in an execution sequence,the clock must be
in�nitely often incremented. The clocks set H � Vt contains
the clock H 0 allowing to count the absolute time y . It is never
reset. Wede�ne a timed execution � 2 Exec(M t ) by a couple
including an initial state q0 and a sequence< Opi ; qi > i � 1

such that: qi is the state obtained by applying the operation
Opi 2 � t to qi � 1 .

6. RELATED WORKS
In [12], Kevin Lano proposesa technique allowing to express
the time explicitly in B. It consists in each operation, to
advancethe clock in a non-deterministic way, for a duration
belonging to a bounded interval. The bounds of this interval
represent execution durations in the best and the worst case.

The method of [7] hasa similar semantics to timed automata
of [3, 2]. Here the authors expresstime by discretizing it on
the set of integers. They also use clock variables to record
the operations enabling date. The timed machine is a B
machine integrating a set of clocks H � Vt and an oper-
ation tick 2 � t . Tick makes all the clocks progress in a
synchronous way of one time unit, if and only if the system
timing constraints are preserved at next time. This oper-
ation does not modify any other variable of the machine.
Other operations of the timed machine can read or reinitial-
ize these clocks.

7. CONCLUSION
In this study, we have presented a formal method allowing
to expressand to check real time and functional aspects of a
yThe clock H 0 is used for semantic purp oses.

system. It speci�es separately these aspects. The former is
expressedin B and the latter is speci�ed using a timed logic.
Both speci�cations are then combined to form an unique
timed B machine. To model the real time aspects, we respect
the following steps: �rst these aspects are modelled in the
EMITL logic, then the EMITL formulas are transformed
into timed automata, and �nally into B machines.

A way to contin ue this work would be to fully automate the
composition method presented in this paper. We aim also to
extend B by the EMITL logic. For that, we must intro duce
a variant of a timed logic incorporating events and high level
predicates in the properties languageof B, in order to insert
the properties expressedby EMITL formulas.
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