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ABSTRACT

One of the most significant criticisms on traditional
simulation modeling has been the lack of reusability.
However, the cost of using simulation technology can be
reduced through the extensive application of model
reusability. In this paper, we address the question of
reusability by showing how to create, in a generic way,
models of complex communication network components
from a library of basic models. These reusable units model
network elements, such as buses, protocols, bridges,
satellite repeaters, etc. We will focus on how to enhance
this library by deriving benefit from the reusability aspects
of basic models. The Generic Models (GeMs) represent an
adequate solution to notably enrich the library. They will
be constructed by the modelers who have to respect
certain constraints depicted in this paper. These
constraints are related to the modeled domain which is the
communication system.

1. Introduction

One of the most significant criticisms on traditional
simulation modeling has been the lack of reusability [1].
However, the cost of using simulation technology can be
reduced through the extensive application of model
reusability. In addition, reusability is widely believed to be
a key to improving development productivity and quality
[2]. In this paper, we address the question of reusability by
creating, in a generic way, models of complex
communication network components from a library of
reusable units.

This work is a part of the OSISIM (Open System
Integrated Simulator) project, a large on-going research
project [3, 4] hosted by “Service Télématique et
Communication” of “Université Libre de Bruxelles”.

One of the achieved goals of this project is the
development of an environment for modeling

communication systems and analyzing their performance.
This environment, named AMS (Atelier for Modeling and
Simulation), is based on QNAP2 (Queueing Network
Analysis Package 2) [5], which is a simulation package for
describing, handling and solving large and complex
discrete event flow systems. AMS is built around a library
of reusable basic models which includes the most standard
networks such as LANs (Ethernet, Token Ring, FDDI,
etc.), WANs (X25, TCP/IP, ATM), satellite (TDMA,
FDMA, etc.) and radio networks.

A basic model is constructed in a very modular fashion
in order to allow more flexibility. It is detailed enough as
to reflect the exact behavior of its corresponding target
component (the component which is modeled). Called
Detailed Basic Model (DBM), it implements a uniform and
well-defined set of functions, while having clearly
specified interfaces. In order to facilitate carrying out the
basic models, their interconnection and their maintenance,
an internal structure is proposed.

In this paper, we will focus on how to enhance this
library by deriving benefit from the basic models
characteristic which 1is its reusability. Indeed, the
usefulness of the atelier heavily depends on the number of
available models. The Generic Models (GeMs) represent
an adequate solution [6, 7, 8] to notably enrich the library.
They will be constructed by the modelers who have to
respect certain constraints related to the modeled domain
which is the communication system. So, a large number of
errors can be avoided at the conception stage.

This paper is organized as follows. Section 2 defines
precisely the internal structure of a Detailed Basic Model
(DBM) [9]. Section 3 presents some concepts necessary to
interconnect DBMs. Section 4 describes how a generic
model (GeM) is constructed using the composition
mechanism and which constraints have to be fulfilled for
constructing coherent GeMs. Furthermore, we will show
how GeMs are specialized to define composite models
(CoMs). Section 5 presents a short example. Finally, a
conclusion is drawn.



2. Internal Structure of a DBM

In order to facilitate carrying out Detailed Basic Models
(DBMs), their interconnection and their maintenance, an
internal structure is proposed. It is composed of three
blocks (figure 1) : the Behavior Engine Block (BEB), the
Interfaces Block (IB) and the Measurements Block (MeB).
The structure is designed to meet the following
fundamental objectives :

e Each DBM is self-contained, namely the behavior of
the target component is modeled inside the DBM, and
all the interactions with the outside world take place
through interfaces.

®  We keep in mind that each DBM may be a component
of a communication system. Hence, a DBM must be
connected to other DBMs; connections are made via
interfaces. Interfaces have another important role,
which is to free the BEB of messages exchange
between the DBM and the outside world. This intends
that the BEB has to handle only the behavior of the
target component and not the issue of how to structure
the messages.

e The main objective of modeling is performance
assessment. Hence, statistical results are required.
They will be processed during the simulation phase.
Each DBM is intended to offer one or several
measurements, which must be meaningful to an end-
user.

A DBM can be characterized by a number of
parameters. The parameters are classified into two classes,
the configuration parameter's class and the performance
parameter's class. The parameters of the first class are
transparent for the end-user, their values depend on the
context where the DBM is instantiated and/or on some
characteristics of the DBM. Namely, the values of these
parameters are set according to the configuration of the
network where the DBM is used. The parameters of the
second class can be used by the end-user to assess the
performance of the DBM. The following sub-sections
explain the internal structure of a DBM more thoroughly.

2.1. Behavior Engine Block

The behavior of a target component is modeled within
the BEB of its associated DBM. The BEB is an open
network of stations'. Each station includes a queue with
limited or unlimited capacity, and one or several servers.
The network of stations is open because it receives from
and/or sends to the outside, through the interfaces,
different messages. The configuration of the network of
stations and the services offered by each station are left to
the responsibility of the modeler. The complexity of the

' It should be noted that the modeling paradigm used is the
queuing network

network of stations heavily depends on the complexity of
the target component.
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Figure 1 : Internal structure of a DBM

2.2. Interfaces Block

The interfaces block is an important part of a DBM for
several reasons. The modularity aspect of a DBM is
reinforced by their presence. They allow the modeler to
develop a DBM independently of any system from which it
can be a component. Well-defined interfaces also promote
the reuse of the global model. Finally, they free the BEB of
the message exchange with the outside world.

A DBM can have several interfaces, denoted by N as
depicted in figure 1. N can either be a fixed value known
during the modeling phase or it can vary. In the later case,
the modeler can progressively add new interfaces to the
DBM. A given interface can be instantiated one or several
times if an instance of current DBM (denoted C-DBM) is
connected to one or several instances of a DBM through
this given interface. An interface is represented by means
of two stations (figure 2), each station is composed of a
queue and a server. The station Sin receives messages from
the outside, which are meant to be sent later to the BEB.

Sout receives messages from the BEB to be sent later to
another DBM, which is connected to it. The services inside
Sout and Sin both depend on the type of DBM connected
to the current DBM, and the type of messages to be
handled by the C-DBM.

Sout

O [—ses
Sin

Another f;m:C
DBM .

Figure 2 : A standard interface
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2.3. Measurements Block

The measurements block contains two types of
measures. The first type reflects the behavior of a DBM,
and it is associated with the BEB. The second type is
associated with the interfaces, and it mainly shows the data
flow entering and exiting the DBM.

The modeler of a DBM defines a list of measurements.
The measurements must be meaningful to an end-user who
is not specialized in the field of queuing networks. All the
aspects related to this field are transparent. These
measurements must be related to some metrics currently
used in the field of communication systems, e.g.
throughput, response delay, etc.

They are managed by a set of ON/OFF switches.
Namely, each measurement is associated with a switch. If
the switch is set to ON, the associated measurement is
computed, otherwise it is not considered. This policy has
two advantages : i) the end-user is not submerged by a long
list of measurements which may not all be useful for his
study and, ii) the simulation time is reduced if some
measurements are not computed.

3. Concepts Related to the Interconnection of
DBMs

In the following sub-sections, we introduce some new
concepts that govern the connections between DBMs.

3.1. Facet Concept

Each C-DBM can be connected to a variety of other
DBMs, but all these DBMs cannot be connected, at the
same time, to the C-DBM. Let us say that C-DBM has
several facets, each facet represents a DBM that can be
connected to C-DBM.

Consider the following example illustrated in figure 3.
This figure shows that C-DBM can be connected to DBM1
and DBM2. In this case, we say that DBM has two facets
which are DBM1 and DBM2. Facet also refers to the
application that provides for a given DBM, the set of its
facets. In our example, Facet(C-DBM) = {DBMI,
DBM2}.

The same figure shows two connections C and L,
between C-DBM and respectively DBM1 and DBM2.
These connections are abstract, in the sense that they only
show that these DBMs can be connected to each other.
Finally, the relation facet is commutative, because one
facet of DBM1 is C-DBM, and one facet of DBM2 is C-
DBM as well.

DBM1

T
-

C-DBM —

Q\L
™ DBM2

Figure 3 : DBM1 and DBM2 are 2 facets of C-DBM
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Figure 4 : m; instances of the C connection

3.2. The Noc function: Number of connections

Several instances of the same C-DBM can be involved
in a specific architecture. We denote c-dbm; (in small
letters) the ith instance of C-DBM. In term of instances,
and if we only consider the C connection, the c-dbm;

instance can be connected to several instances of the
DBMI, denoted dbml; (j varies between 1 and m; in figure

4). The (Cl,cz,... c ) connections are instances of the

> Ym;
C connection. For each instance of a connection, an
instance of its associated interface is needed.

Let us denote Noc(dbm, FACET) the number of
connection instances that have dbm as one extremity and
an instance of FACET as the other extremity. For example,
in figure 4 : Noc(c-dbm;, DBM1) = m;.

Each facet F of a given DBM is associated with two
integers mpgvr and Mpgymp that respect the following
inequation : mpgyr < Noc(dbmy, F) < Mpgmp, V dbmy
instance of DBM. The value of mpgy r can be zero and the
value of Mpgy g can be infinite?. If mpepr 1S equal to zero,
this means that for certain architectures the connection
between the DBM and F is not required. If Mpgyf is

2 Mpgwmr can be infinite only in theory, however in practice it is
finite bounded by the size of available memory.
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greater than 1, this means that DBM can play the role of a
multiplexer or a demultiplexer, and it is not a source of
messages.

3.3. Mutual Exclusion

For a given DBM, mutual exclusion can stand inside its
set of facets. Namely, when an instance of a DBM is
connected to an instance of one of its facets, it cannot be
connected to the other facets. The mutual exclusion can be
expressed in different ways. The simple way is illustrated
in the following example : Let f}, f, and f5 be three facets
of a DBM. To express the fact that they exclude each other
mutually we can say :

If Noc(dbmy, f,)%#0 r=1, 2, 3 Then Noc(dbm;, f;)=0 V
j@r

In other words, if an instance of DBM is connected to
one of the fj, f, or f; facets, it cannot be connected to the
others. So, the number of connections has to be equal to
zero for two facets when the third one is different from
Zero.

We denote Ex(Y) the exclusion function which gives
for DBM Y, with regard to one of its facets, the sub-set of
Y facets which are mutually exclusive. Ex(Y) does not
include DBM X. Namely, an instance of Y can be
connected to an instance of X if and only if it is not
connected to another instance of the DBMs belonging to
Ex(Y). Reciprocally, if an instance of Y is already
connected to an instance of a DBM belonging to
Ex(DBM), then it cannot be connected to an instance of X.

4. Generic and Composite Models

In this section, we will show how to build hierarchically
complex models from DBMs, and how the internal
structure of a DBM plays an important part in facilitating
the building. Hierarchical modeling will be based on the
composition mechanism.

This section starts by defining a DBM Class, then the
application of the composition mechanism to build coupled
models is explained in detail. Complex models will be
constructed in a generic way; this will lead us to construct
what is called a Generic Model (GeM), which is described
in the third sub-section. Each GeM can be specialized in
what is called Composite Models (CoMs), which is
explained in the fourth sub-section. Finally, a short
example is given.

4.1. DBM Class

A DBM Class is a set of at least two DBMs, having one
or several common characteristics. For instance, they
belong to either the same OSI layer, the same network
device type, or, in general, to the same communication
component. A DBM Class is denoted (-DBM.

An instance of a (-DBM is an instance of one of the

DBMs belonging to this Class. Clearly, one of the DBMs
composing the class is chosen and instantiated. The choice
is done by the modeler.

For example, the MAC sub-layer is a C-DBM, made up

of the DBM MAC Ethernet, DBM MAC FDDI, DBM
MAC Token-Ring, etc.

The Facet concept, defined in sub-section 3.1., can be
extended to a C-DBM. If C-DBM is composed of {DBM,,

..., DBM, }, the facets of C-DBM are defined as follows :

Facet(C-DBM)= ()
pBM,e(CDBM

Facet(DBM,), i=1, ., n.

The facets of a C-DBM are defined by the intersection
of all the sets of facets with regard to the DBMs belonging
to (-DBM. The intersection should not to be empty,

otherwise it means that ~ C-DBM was wrongly defined;

indeed, the modeler has to accurately construct a C-DBM.

4.2. Coupled Model

Hierarchical modeling is based upon the mechanism of
basic model composition. We will first use the
composition mechanism to define a coupled model.
Suppose that A and B are two DBMs. If these models can
be connected to each other, the resulting model, called a
coupled model (CM), can in its turn be seen from outside
as a new DBM. It is obvious that if this condition is not
met, there is no point in applying the composition
mechanism. The composition mechanism can also be
applied to a DBM and a (-DBM or to two (-DBMs. The
resulting model is also called a coupled model.

An instance of a CM is defined by the instances of the
two components composing the coupled model. Each
component is instantiated only once; the two instances are
linked to each other via their interfaces.

Hereafter, we will discuss under which conditions the
composition mechanism can be applied. To compose two
DBMs, or a DBM and a (-DBM or two (-DBMs, there are
constraints to be complied with depending on the
components to compose. Let us denote X and Y the two
concerned components; they can be composed if one of the
constraints below is complied with :

e (X andY are two DBMs) and (X € Facet(Y)).

Namely, to compose two DBMs, one has to be the facet

of the other, and vice versa. Since X € Facet(Y), then

by commutativity Y € Facet(X).
e (XisaDBM and Y is a C-DBM) and (X € Facet(Y)).

Namely, to compose a DBM and a (-DBM, the DBM
has to be a facet of C-DBM.
e (XandY are two C-DBMs) and (X < Facet(Y)).
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Namely, to compose two C-DBMs, one has to be
included into the set of facets of the other, and vice
versa. Since X < Facet(Y), then by symmetry Y <
Facet(X).

The composition mechanism can also be applied to a
coupled model and a DBM or a C-DBM. There are
constraints to be complied with for this composition to
make sense. To define these constraints, we have to extend
the notion of Facet to a coupled model.

Let us denote CM = <X, Y>, X and Y are either DBMs
or C-DBMs, then :

Facet(CM) = (Facet(X) U Facet(Y)) - MEX(CM)
where MEX(CM) is a set of DBMs. MEX depends on

the values of My y, MY’X3, and/or Ex(Y), Ey(X). Namely,
when a connection is instantiated between two DBMs,
other connections may be excluded, either because the
number of allowed connections is equal to 1, or because
some DBMs have to be excluded. How to determine MEX
will be described in this sub-section just after giving the
constraints.

CM and DBM, or CM and C-DBM can be composed

easily if one of the constraints below is satisfied. Let us

denote X the model which will be composed with a CM :

e (XisaDBM) and (X € Facet(CM)).
Namely, to compose a DBM and a CM, the DBM has
to be a facet of CM, i.e., it can be connected to one of
the components of CM.

e (Xisa(-DBM) and (Facet(X) < Facet(CM)).
Namely, whatever the DBM chosen when instantiating
C-DBM, this DBM is a facet of CM and hence can be

connected to one of the components of CM.
Determining MEX

In order to determine the components of the MEX set
accurately, we extend Noc, the upper limit, and Exclusion
functions to a C-DBM.

Let us denote C-DBM = {DBM,, ..., DBM,}, and Y a
facet of C-DBM. We know that the number of connections

between an instance of DBM; (denoted dbm; in small
letters) and facet Y is bounded by MppM Y. namely,

Noc(dbmi, Y) < MpgpM .,y - The extensions of function

Noc, the upper limit, and the set of mutually excluded

facets are defined as follows:

e Noc(c-dbm, Y) = number of connection instances that
have c-dbm (instance of C-DBM) as one extremity,

and instance of Y as the other extremity. Noc(c-dbm,

Y) is bounded by Mp.ppm.y, hereafter its definition.

3 My x = Noc(y,X) and Myxy = Noc(x,Y), where x and y in small
letters are instances of respectively X and Y

* Mpeopemy = minimum(MDBM]’Y, e MDBMn,Y)'
Namely, the number of connections between an
instance of C-DBM and its facet Y is the smaller

MDBM- Y withi= l, . N

e Ey(C-DBM)= U Ey(DBM).
i=1
Let CM = <X, Y>; the following algorithm exactly
determines the MEX(CM) set, Facet(CM) can then be
computed :

BEGIN

MEX = J; & Initialization of MEX
& If the number of allowed connections between x instance
of X and an instance of Y is equal to one, then an instance
of CM cannot be connected to an instance of Y because the
only possible connection is already being used inside the
instance of CM.

If Mxy = 1 then MEX := MEX U {Y};
& If the number of allowed connections between y instance
of Y and an instance of X is equal to one, then an instance
of CM cannot be connected to an instance of X because the
only possible connection is already being used inside the
instance of CM.

If My x = 1then MEX := MEX U {X};
& MEX also includes mutually excluded facets of X and Y

MEX = MEX U Ex(Y) U Ey(X);
END;

Hierarchically, when a CM is connected to a DBM, or
to a C-DBM, the resulting model can be seen as a new
coupled Model. This new CM can in its turn be connected
to a DBM or a -DBM, and the result is another new CM.
This involves, a new definition of a Coupled Model : a
Coupled Model (CM) is a composition of either two
DBMs, or a DBM and a (-DBM, or two (-DBMs, or

another CM and a DBM, or another CM and a C-DBM.

The computation of Facet(CM = <X, Y>) remains
nearly the same as previously described. The change is the
determination of MEX(CM) where CM is the result of the
composition of another coupled model (denoted CM,) and
a DBM or a C-DBM. In this case, the algorithm to

determine MEX(CM) has to be run for X = DBM or (-
DBM, and for Y = the DBM or (-DBM component of
CM, which will be connected to X.

4.3. Generic Model

A Generic Model (GeM) is a collection of components,
structured by means of the composition mechanism. The
components might be : i) one or several DBM classes, ii)
zero, one or several DBMs, and iii) if necessary a specific
object (denoted SPECOBJ).
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As we will see in the next sub-section, SPECOBJ, when
present inside a GeM, is either active or passive. Namely,
it plays or does not play a role in interconnecting the GeM
components.

To define the components of a GeM and its structure,
we use the following syntax, which is a sub-set of
Architecture Description Language (ADL) [6]. It is made
up of two parts :

1. The DECLARE part lists the components of the GeM;
each component is associated with a symbolic name
(var_name) and declared as a DBM or a DBM Class.

2. The CONNECT part lists the allowed connections
between the components and/or outside (the key-word
OUT is used), and/or SPECOBIJ (if present and
necessary).

& Definition of a Generic Model
GeM gem_name;
& Declaration of the components of the GeM
DECLARE
+{DBM_CLASS var_name;}*
{DBM var_name;}
& Connection of the components to each other,
& and/or with the specific object, and/or with the outside
CONNECT
{var_name < var_name;}
{var_name « SPECOBJ;}
+{var_name < OUT;}
END;

4.3.1. Specific Object of a GeM

Each GeM, if necessary, has a specific object that may
play the role of glue between its components. The structure
and the importance of the role of a specific object heavily
depend on the GeM. Two situations can occur :

1. The specific object plays an active role, namely it is
used to interconnect the components of the GeM. In
this case, it can be parametrized and measurements can
be defined. The structure of SPECOBI is not defined,
partly defined or fully defined. In the first case, the
structure cannot be defined by the modeler because it
heavily depends on the components of the GeM;
generally, most of them, are DBM Classes. In the
second case, only the structure is defined in terms of a
network of stations, but one or several services remain
undefined. For the third case, the structure is fully
defined, which means that the network of stations and
their services are all known at this level. The
parameters of SPECOBJ, as well as measurements, are

* +{x} : this notation means that x is present at least once.
{x} : this notation means that x is present zero, one or several
times.

to be specified only if its structure is partly or fully
defined.

2. The specific object plays a passive role, namely it is
not used to interconnect the components of the GeM.
Therefore, neither structure nor parameters have to be
defined, but measurements can still be defined. In this
case, the presence of the specific object is only useful
to define measurements and the SPECOBJ can be seen
as an algorithmic block for coding them.

4.3.2. Connections inside a GeM

The components of a GeM are interconnected using the
composition mechanism. Of course, the constraints on the
interconnections between the DBMs and the DBM classes
have to be complied with. These constraints have been
defined in the previous sections. Indeed, a GeM can be
seen when SPECOB is passive or not present as a coupled
model. In the case where SPECOBIJ is active, GeM can
generally be seen as one or several coupled models
connected to SPECOBJ.

Besides, the validity of the interconnections between
SPECOBJ (if any) and the other components of a GeM has
to be checked by the modeler and heavily depends on the
GeM being modeled.

4.3.3. Connections outside a GeM

The external connections of a GeM have to take its
facets into account, and all the connections to the outside
have to be used. Clearly, all the undefined references are to
be determined when the GeM will be instantiated as part of
a given network architecture.

Facet of a GeM

Inside the CONNECT part of a GeM definition, some
GeM components are connected to OUT, a reserved word
which means outside the GeM. The facets of these
components will determine the facets of the GeM. Let
“type_of” be a function that for a variable (var_name)
declared inside the DECLARE part of the GeM definition,
returns the name of DBM or DBM Class associated with
this variable. The extension of Facet to a GeM is defined
as follows :

Facet(GeM) =
U Facet(type_ of (var_name)) -
var_name<«>OUT
MEX(GeM)
As defined earlier, MEX is a set of DBMs. MEX
depends on the GeM, namely on its components and the
way they are linked.

4.3.4. Parameters and Measurements of a GeM

For an end-user, a GeM is a model which may have a
set of parameters and/or a set of measurements. These
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parameters/measurements can be partly inherited from the
sets of the DBMs it is composed of. Moreover, some other
ones can be added, and in this case, they will be coded
inside SPECOBJ.

Generally, from the DBM Classes, a GeM cannot
inherit either parameters or measurements, because,
generally, the DBMs composing a DBM Class have
different parameters and different measurements.

Not all the parameters/measurements of a DBM are
inherited by a GeM. The modeler can decide to hide some
of them from the end-user. He has to set the value of each
hidden parameter, and set the switches associated with the
hidden measurements to OFF.

4.4. Composite Model

A Composite Model (CoM) is a specialization of a
GeM. Namely, all the variables defined as DBM Classes
have to be defined exactly and thus associated with DBMs.

To define a CoM, we use the following syntax, which is
composed of only one part. In this part, each GeM
component declared as DBM Class is assigned to a DBM
belonging to its class. The header of this part indicates the
name of the CoM and which GeM it is the specialization.

Gem_name Com_name;
+{var_name_of DBM_Class:= name_of_DBM;}
END;

If a GeM has a specific object associated with it, then
all the CoM specializations of this GeM contain this
specific object. Furthermore, if the specific object is active
(respectively, passive) in the GeM, it remains active
(respectively, passive) for all the specializations.

If the CoM specific object is active, and partly or fully
defined, its structure is the same as the structure defined in
the corresponding GeM. If the specific object is partly or
fully defined, the modeler has to define exactly all the
services of the stations composing the CoM specific
object.

All the parameters and measurements defined at the
GeM level are inherited by all the CoMs associated with
this GeM. Other parameters and/or measurements can be
added to a given CoM, they depend on the different
specializations chosen for the DBM Class(es) declared
inside the GeM.

Remarks

1. The facets of a CoM are those of its GeM, because the
determination of the set of facets of a GeM takes into
account all the possible specializations.

2. All the specializations of a GeM are not useful, because
the different assignations can lead to a composite
component which is not a communication component,
since it has no associated component in the reality.

Besides, a specialization may be erroneous, even if all
the local constraints are complied with. Hence, it is up
to the modeler to choose correctly all the
specializations.

4.5. Example

The following example shows how a bridge between
two networks can be modeled by means of a GeM.
Actually, it can be defined as the composition of the two
MAC s and a specific object, while it can be connected to
the outside through its MACs. Here, SPECOBIJ plays an
active role, namely, it is used to connect the components of
the bridge. Its role is to change the format of messages
transiting through the bridge and may incorporate, for
instance, the learning algorithm. In this example, MAC is a
DBM Class composed of DBM MAC Ethernet, DBM
MAC FDDI and DBM MAC Token-Ring.

GeM Bridge;
DECLARE
MAC X;
MAC Y;
CONNECT
X <> SPECOBIJ; MAC MAC
Y < SPECOBI; X) (Y)
X < OUT;
Y < OUT;
END;

SPECOBJI (also called a relay) can be modeled by a set
of three stations QL, QR and QSWS. QL and QR receive
messages from the MACs (in the GeM definition, they are
denoted X and Y). QSW routes the messages coming from
QL to MAC Y, and the messages sent by QR to MAC X.
Figure 5 shows how the components of the GeM Bridge
are connected through the interfaces.

SPECOB

MAC BE MAC BE

5 QL, QR and QSW for Queue Left, Queue Right and Queue
SWitch respectively.
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Figure 5 : connections inside the Bridge

In order to define a specialization of a GeM Bridge, the
two MACs have to be specified. In the example below
(figure Erreur! Source du renvoi introuvable.), one
MAC is set to an Ethernet MAC, and the other to an FDDI
MAC.

Bridge BETHERFDDI; & Bridge Ethernet-FDDI
X :=MAC_ETHER;
Y := MAC_FDDI;

END;

5. Conclusion

We have described how generic models can be
constructed from well structured reusable basic models.
They are built using the composition mechanism and have
to comply with a certain number of constraints in order to
fit with the modeled domain which is the communication
systems. The work done will be used extensively in the
context of the OSISIM project, mainly to enrich the library
of basic models, and consequently to make AMS more
powerful. A new graphical tool for building automatically
the generic models is under development, and will be
added to AMS. This tool will have the capabilities of
composing DBMs, verifying the constraints defined
between them, and also editing if necessary the specific
objects.
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