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ABSTRACT

Several commercial software allow to model and simulate an
architecture at the physical network layer. However, none
of them allow simulating the operating scheme of a dis-
tributed object architecture. The aim of this article is to pro-
pose a methodology based on the DEVS formalism for the
modeling and the simulation of distributed object architec-
tures. We extend the classical “Waterfall” software model
with three different description layers: the informal spec-
ification layer, the formal specification layer and the code
layer. The first layer describes a software using a textual,

tion layer, the formal specification layer and the code layer.

The first layer describes a software using a textual, human-
readable approach. The second one describes a software us-
ing an approach combining, for instance an UML descrip-

tion (Muller and Gaertner (2000); Booch et al. (1998)) and

little pieces of code for some precise details of the imple-
mentation. Finally, the third layer describes a software only
using code. We will see that this methodology occurs at the
formal description layer.

The paper is organized as follows: in Section 2, we intro-
ducethe precise aim of this article. We present the modeling,
the simulation and the validation of complex systems and

human-readable approach. The second one describes a softye three description layers of a software. We introduce also

ware using an approach combining, for instance, an UML

our methodology for the modeling and the simulation of a

description and little pieces of code for some precise details gjstributed object architecture. Section 3 introduces in this

of the implementation. Finally, the third layer describes a
software only using code. We will see that this methodology
occurs at the formal description layer.

1 INTRODUCTION

Distributed object architectures are generally large and com-

plex pieces of software. Predicting the behaviour of such a

system can appear to be a very hard task, especially in large-

scale applications. Several commercial tools allow the mod-
eling and the simulation of a network, but only in the lowest
layers of the classical OSI model. However, none of them

propose to simulate a distributed object architecture before

the real implementation. We think that modeling and simu-
lating such an application can bring many benefits in terms
of software conception costs, financial cost and reliability

of the concrete application. Starting from these considera-

tions, we propose in this article a methodology called DSSV

(Discrete event System Specification and Validation) based

on the DEVS formalism (see Aiello (1997); Zeigler et al.
(2000)) and allowing the modeling and the simulation of dis-
tributed object architectures before the real implementation.
Our basic approach is to extend the “Waterfall” soft-
ware model (se@Sommerville (2001)) with three differ-
ent description layers for software: the informal specifica-

part the DEVS formalism. The first part presents the model-
ing process and the two basic elements of this approach. The
second part presents the simulation process. We will see that
one of the most important points is that the simulator is built
directly from the model. Section 4 is devoted to the presen-
tation of DSSV. We will introduce the basics of the method-
ology, the rules and section. Section 5 presents an example
of DSSV modeling. This example concerns the find-POA()
function of the CORBA Portable Object Adapter. We will
introduce the central position of the POA in the CORBA
architecture, the formal and informal specifications of the
find_POA() function and the modeling and the simulation
using the DSSV approach. Finally, Section 6 concludes this
article and provides some perspectives of work.

2 PROBLEM STATEMENT

We introduce in this section the precise aim of this article.
We present the modeling, the simulation and the validation
of complex systems and the three description layers of a soft-
ware. In the last part, we introduce our methodology for the
modeling and the simulation of a distributed object architec-
ture.
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2.1 Modeling, Simulation and Validation of Complex
Systems

For P.A. Muller, a model is “an abstract description of a sys-
tem or a process, a simplified representation allowing one to
understand and simulate” (Muller and Gaertner (2000)). The
process combining identification of a system and its model
design is called modeling. This model is combined with a
control structure called simulator, allowing to produce a pos-
sible system behavior under various conditions. This cou-
pling is called simulation. J. Popper defines simulation as
“the activities set that consist on building, testing, validating
and analyzing a formal model, elaborated in order to repre-
sent the significant aspects of a system” (Popper (1973)).

The needs in modeling and simulation techniques come
from three fundamental motivations:

e behavioral prediction: the goal is to anticipate how a
system reacts when facing external stimuli;

e control: the goal is to manage a system by acting on
one or more of its sub-systems;

e existing systems improvements or new systems build-
ing.

Therefore, The modeling and simulation process induces
three main entities: the system, the model and the simula-
tor (Zeigler (1976)).

Simulator

Figure 1: The Three Entities of the Modeling and Simula-
tion Process

These three entities are bound by two links (Figure 1).
Thefirst oneis the modeling link that bound the system and
its model. It represents the data communication between
these entities. The second one is the simulation link that
bound the model and the simulator. It represents the data
exchange allowing the results generation.

The process of comparing experiment measurementswith
simulation results is called validation. For H. Vangheluwe,
this process must be performed within the context of a cer-
tain experimental frame (?). He notes that alarge number of
matching measurements and simulation results, though in-
creasing confidence, does not prove validity of the model.
Thus, the correspondence in generated behavior between a
system and its model will only hold within the limited con-
text of the experimental frame.

2.2 TheThree Description Layersof a Software

Royce introduced the “waterfall model” in 1970 (?). This
model of the software development process map onto fun-
damental development activities (Figure 2):

1. Reqguirements Analysis and Definition: the system’s
services, constraints and goals are established by con-
sultation with system users.

2. System and Software Design: establishes an overall
system architecture.

3. Implementation and Unit Testing: the software design
isrealized as a set of programs or program units.

4. Integrationand System Testing: theindividual program
units or programs are integrated and tested as a com-
plete system to insure that the the software require-
ments have been met.

5. Operation and Maintenance: the systemisinstalled and
put into practical use.

System and Software

Integration and
System Testing

Figure 2: The “Waterfall” Software Life Cycle

We propose to compl ete this process by introducing three
different description layers. the informal specification layer,
the formal specification layer and the code layer. The first
layer is the informal specification one. It describes a soft-
ware using a textual, human-readable approach. This layer
isusedin thefirst step of the process. The second oneis the
formal specification layer. It describes a software using an
approach combining, for instance UML description (Booch
et al. (1998)) and little pieces of code for some precise de-
tails of the implementation. Thislayer is used in the second
and third steps of the process. Finally, the last layer is the
code one. It describes a software only using code. It is used
in the third and fourth steps of the process.

2.3 Distributed Object ArchitecturesHigh Level Simu-
lation

For I. Sommerville, “adistributed system is a system where
the information processing is distributed over several com-
puters rather than confined to a single machine” (Som-
merville (2001)). He identifies three main forms of dis-
tributed systems: multiprocessor architectures, client-server
and P2P (Point-To-Point) architecture and distributed object
architectures. We focusin this article on this last point.
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In adistributed object architecture, the fundamental sys-
tem components are objects that provide an interface to a
set of services that they provide. Other objects call on these
services with no logical distinction between a client and a
server. Such an architecture alows the communication be-
tween objects distributed over a network using amiddleware
(Figure 3).

Middleware -- Object Bus ‘

‘ Physical Network ‘

Figure 3: A Distributed Object Architecture

The middleware is generally alarge and complex object-
oriented framework. This complexity is increased when the
user’s application is added. We think that modeling and sim-
ulating such a complex architecture before implementation
can bring many benefits in terms of development costs and
in terms of reliability of the whole software that have to be
developed.

Several commercial software allow to model and simulate
such an architecture at the lowest layer, e.g. the physical
network layer. However, none of them allow to simulate the
operating scheme of a distributed object architecture. The
aim of this article is to propose a methodology based on
the DEV S formalism for the modeling and the simul ation of
distributed object architectures described at the formal spec-
ification layer as defined before. This methodology can be
used in order to validate the approach before the real imple-
mentation.

The basic idea is to consider a formal description of a
software as a discrete-event system. Starting from this, we
can apply a generic methodology to model and simulate this
description using the DEV S formalism.

3 THE DEVSFORMALISM

We introducein this section the DEV S formalism. The first
part presents the modeling process and the two basic ele-
ments of this approach. The second part presents the simu-
lation process. We will see that one of the most important
pointsis that the simulator is built directly from the model.

3.1 TheModeling Process

The DEVS (Discrete Event System Specification) formal-
ism introduced by B.P. Zeigler in the early 70's is a set-
theoretic formalism which provides a means of modeling

discrete event systems in a hierarchical and modular way
(Zeigler et a. (2000)). With this formalism, we can perform
modeling more easily by decomposing a large system into
smaller component models with coupling specification be-
tween them. DEVS defines two kinds of models: atomic
models and coupled models.

An atomic model is a basic model with specifications for
the dynamics of the model. It describes the behavior of a
component, which is indivisible, in atimed state transition
level. This kind of model has an internal structure which
dictates how inputs and states are transformed to outputs or
other states. Formally, an atomic model is specified by a
7-tuple:

AM =< X,Y, S Oint, Oext, A, ta >

where:

X istheinput ports set, through which external events are
received.

Y is the output ports set, through which externa events
are sent.

Sisthe states set; Two state variables are usually present,
“phase” and “sigma’. In the absence of external events, the
system stays in the current “phase” for the time given by
“sigma’.

Oint : S— Sistheinternal transition function; This func-
tion specifies to which state the system will transit after the
time given by the time advance function has elapsed.

Oext : Q X X — Sisthe external transition function where
Q={(s,e)|se S,0< e<ty(s)} isthetotal state set, and ethe
elapsed time since the last transition; This function specifies
how the system changes state when an input is received. The
effect is to place the system in a new “phase” and “sigma”
thus scheduling it for a next internal transition. The next
state is computed on the basis of the present state, the input
port and value of the externa event, and the time that has
elapsed in the current state.

A S— Y is the output function; This function gener-
ates an external output just before an internal transition takes
place.

ta: S— R&w is the time advance function, where ]Rifw is
the set of the positive reals between 0 and o; This function
controlsthetiming of internal transitions. When the“sigma’
state variable is present, this function just returnsits value.

The four elements in the 7-tuple, namely dint, dext, A and
ta, are called the DEV S characteristic functions.

The second kind of models are the coupled models. They
tell how to couple severa component models together to
formanew model. Thiskind of model can be employed asa
component in alarger coupled model, thus giving rise to the
construction of complex models in a hierarchical fashion.
Formally, a coupled model is specified by another 7-tuple:

CM =< X,Y,M,EIC,EOC,|C,SELECT >
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where:

X istheinput ports set, through which external events are
received.

Y is the output ports set, through which external events
are sent.

M isthe set of al component models.

EIC C X x UjX is the external input coupling relation
which connects the input ports of the coupled model to one
or more of the input ports of the components. This directs
inputs received by the coupled model to designated compo-
nent models.

EOC C UyY; x Y is the external output coupling relation
which connects output ports of components to output ports
of the coupled model. Thus, when an output is generated by
a component, it may be sent to a designated output port of
the coupled model and thus be transmitted externally.

IC C UiX x UjY; is theinternal coupling relation which
connects output ports of components to input ports of other
components. When an input is generated by a component, it
may be sent to the input ports of designated components (in
addition being sent to an output port of the coupled model).

SELECT : 2M - ¢ — M is a function which chooses one
model when more than 2 models are scheduled simultane-
oudly.

3.2 The Simulation Process

The components used to described a specific model are
used to automatically generate the corresponding simula
tor. Three kinds of simulation elements have been defined:
the main coordinators, the coordinators and the simulators.
These elements are called processors.

Simulators and coordinators are respectively in charge of
managing atomic and coupled models. Each atomic model
is bound to its ssimulator and each coupled model is bound
to its coordinator. The main coordinator manages the whole
simulation process and is bound to the coordinator of the
larger coupled model representing the whole system.

The simulation is performed using different kinds of mes-
sagesthat are exchanged between the processors. Four kinds
of messages have been defined (Figure 4):

e the “*” messages associated with the internal transi-
tions,

e the “X” messages associated with the external transi-
tions;

¢ the"“y” messages associated with the output functions;

e the “d” messages associated with the simulation pro-
cess synchronization.

Each one of these messages contain information describing
the eventsto be treated during the simulation. Thisinforma-
tion is divided in five fields: atype, a“must-arrive’ time, a
source process, a destination port and a value.

Coordinator

X
T ECH®T) N

‘ Internal Coupling ‘ Externdl Outputcoup\lng} y

_—
f (&) 1
‘ EV(t=T) X y * # ”””””””””

Simulator

Figure 4: Messages Exchangein the DEVS Simulation Pro-
cess

A coordinator has two schedulers: the first for the mes-
sages which have a carried time t grater than the simula-
tion time T (ECH), and the second one in order to store the
messages with a carried time equal to the simulationtime T
(EV).

When asimulator receives an X message, its external tran-
sition function is executed and a d message is sent. Thisd
messageis transformed in a* message that leads to the out-
put function which returns an y message. The internal tran-
sition function is then automatically executed and can return
anew d message.

4 THE DSSV METHODOLOGY

This section is devoted to the presentation of DSSV. We will
introduce the basics of the methodol ogy, the rules and some
definitions. A first example of modeling is given at the end
of this part.

4.1 Basicsof the methodology

Algorithmic functions can be seen as discrete event systems,
and thus can be theoretically modeled and simulated using
the DEV'S formalism. However, we found that a generic
methodology can be applied starting from the source code
of the function combined with, for instance, an UML de-
scription. Thus, this methodology occurs at the formal spec-
ification layer of a software.

The basic approach consists in considering a software
program as a collection of agorithmic functions. These
functions are bound to coupled models, only composed by
atomic models sequentially connected. We call the DSSV-
Methodology (DEV S-based Software Simulation and Vali-
dation methodol ogy) a methodology allowing to model and
simulate aformally specified software using the DEV S for-
malism.

In order to define our methodol ogy, we stated some rules
and defined different elements necessary for the comprehen-
sion.
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4.2 TheDSSV Rules
We defined four rules to be applied in the methodol ogy:

1. At the same time, only one event can happened on the
same port: On the one hand, if the port is an input one,
the port is duplicated. On the other hand, only one out-
put is alowed because of the algorithmic sequencing.

2. We consider that an atomic model represents the basic
actions of a function between the call of other func-
tions;

3. If afunction needsto call an external function, we de-
fine an atomic model dedicated to thiscall;

4. Onefunctionis composed by “n” atomic models:
The models set is defined by:

M = {AM;}ien+ U{CMj}jen
The algorithmic functions set is a subset of M:
F ={fi C {CMi}ien/fi = {AMi}ien+}

4.3 Special Ports Definitions

The DSSV methodology defines several kind of ports. The
first of them are the“ sequencing ports’ kind allowing estab-
lishing some internal interconnections between two atomic
models in the same coupled model representing an agorith-
mic function. These ports are used to carry the state vari-
ables between two models. They can connect only atomic
models inside a coupled model.

The methodology defines four kinds of portsin order to
fully determine the external interconnections between two
atomic models belonging to two different coupled models
(Figureb5):

e The*“call ports’ alow identifying the considered func-
tion by providing a unique function identifier. These
ports can be used by both atomic and coupled models
and connect two coupled models, therefore two func-
tions.

e The “parameter ports’ are used to carry the parame-
ters of the considered function. They are similar to call
ports since they connect two functions and are used by
the two kinds of models.

e The “secondary call ports’ are call ports dedicated to
external functions couplings. They allow “jumping” to
another function and are output ports for the principal
coupled model.

e The “secondary parameter ports’ are parameter ports
dedicated to external functions couplings. They carry
data between the various coupled models.

ML c=f(ab)

—
‘Secondary parameter port oMz )

————+>> Secondary call port

Figure 5: The Special Ports

4.4 Formal Port Sets Definitions
We define;

e P asthe output call ports set of a coupled model;

P&, asthe input parameter ports set of a coupled model;
¢ Pg astheoutput parameter ports set of acoupled model;

e P'c asthe secondary output call ports set of a coupled
model;

° P’ip asthe secondary input parameter ports set of acou-
pled model;

e P’} as the secondary output parameter ports set of a
coupled model;

The set of the input ports of a coupled model is:
Ply = PcUPLUP}
The set of the output ports of a coupled model is:
P&y = PSUP'cUP’?
Thefull ports set Poy of a coupled model is then:
Pov = Pc UPLUPSUP cUPLUP'S

Atomic models introduce two new sets: the input se-
guencing ports sets Pis, and the output sequencing ports sets
P2. Then, the full ports set of a DSSV model, noted I, can
be written asfollows:

M = Pow UPSUPS

4.5 Focuson “Jumps’

We saw that a call to another coupled model is performed
when a function needs the results of another one. This call
iswhat we defined as a“jump”. During this jump, the main
function remains idled since it must wait for the result of
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the other one. Thisis aso implied by the sequencing of the
function and of the model.

A “call coupling” is the aggregation of the three coupling
existing kinds:

e External input couplings: from the coupled model to-
wards the atomic model.

e Internal coupling: from a coupled model towards an-
other coupled model. The “internal” word refers to
the highest-level coupled model representing the whole
software.

e Externa output coupling: from an atomic model to-
wards its parent coupled model.

We see that this kind of coupling can be seen as the formal
representation of ajump.

4.6 Modding Example

Figure 6 presents the DSSV model of the following very
simple function.

1. int function(int b) {
2 int a=3;

3 while (a <5) {

4, if (b>6)

5 cout << "b > 6";
6 el se

7 cout << "b < 6";
8. att;

9. }

10. for (int i =0; i <4; i++) {
11. at+,

12. cout << g;

13. }

14. return a;

15.}

Thisfunction is associated with a coupled model present-
ing two input ports (a parameter port and acall port) and an
output parameter port. It has been modeled using six very
simple atomic models.

AM1 declaresan “a’ state variable, initializes it and send
it through a sequencing port. Following models will need
the“b” variable, soit is sent too. AM2 containsthe result of
the test in line 3 and will direct the variables towards AM3
or AM6. AM3 contains the result of the test in line 4 and
will send an empty message towards AM4 or AM5 in order
to resume the simulation, even if there is no variables to be
thrown.

b Fonction

AM3
if (b>6)
ligne 4

N7

Empty '
Empty 2'

2
& %
a
AM4 AM5
— True False T—

Lignes Ligne7

AM6
For
Ligne 10

Figure 6: Algorithmic Function Modeling Example

5 A CASE-STUDY: THE find_POA() FUNCTION OF
THE CORBA POA

We present in this part an example of DSSV modeling. This
example concerns the find-POA() function of the CORBA
Portable Object Adapter omg (2001a,b); Pope (1997). We
will introducethe central position of the POA in the CORBA
architecture, the formal and informal specifications of the
find_POA() function and the modeling and the simulation
using the DSSV approach.

5.1 The CORBA Portable Object Adapter

Figure 7 shows the significance of the Portable Object
Adapter POA) in a CORBA -based distributed architecture.

R Qient | urequests $Servanl |

A
P{
4 Oxy\
\ v

! v
CRB

Figure 7: The CORBA Architecture

The CORBA architecture is based upon the Object Re-
quest Broker (ORB), which carry the requests from the
client object to the server one. The interface between the
client and the ORB is complex and we will noteit “Proxy”.
The POA is the interface between the server objects and the
ORB (Geib et a. (1999); Pyarali and Schmidt (1998)).

A POA is connected to many servants, which are object
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implementing interfaces of operations defined using the In-
terface Definition Language (IDL). In object-oriented lan-
guages (C++, Java), servants are implemented using one or
more objects. A client never interacts directly with a ser-
vant, but always through an object. Each servant is refer-
enced thanks to an Object Identifier (Objectld), identifying
an object within the scope of its own Object Adapter. The
mapping is made using an Active Object Map (AOM) main-
tained by each POA and providing the way to access the
currently active objects using servants (Schmidt and Vinoski
(1997, Schmidt and Vinoski)).

One of the main advantages of the POA is that it allows
programmersto construct servant that are portable between
different ORB implementations. Another is that it alows
servants to assume the complete responsibility for an ob-
ject’s behavior.

In the next section, we present the modeling of one the
numerous functions composing the OMG Portable Object
Adapter: the find_POA function.

52 Informal and Formal Specifications of the
find_POA() Function

The CORBA Portable Object Adapter is implemented as
a class presenting some operations like create POA(),
find_POA(), destroy() or get_servant(). Our main hypoth-
esis for modeling is to consider that the POA is created and
correctly supplied by the ORB. Global variables of the im-
plementation can then be considered as state variables of the
ORB coupled model. We choose to present in this paper the
find_POA() function.

Thisfunction returns a pointer to a POA adapter nameif it
isachild of thetarget POA. If the target POA hasno child of
the specified name and activate is set to TRUE, find_POA()
invokesthe target POA’s adapter activator, if one exists. The
adapter activator attempts to restore POA adapter; if suc-
cessful, find_POA() returns the specified POA object. If no
POA is returned, the function raises the exception Adapter-
NonExistent.

The algorithmic/C-based form of find_POA() can be writ-
ten as following:

1. POA ptr find_POA(adapter, activate) {
2 if (getDestroyed()) throw Exception;
3. bool check = true;
4 if (containsKey(adapter) && activate) {
5 adapterActivator =
get Adapt er Activator();

6. if (adapterActivator != NULL)

7. check = unknownAdapt er (adapter);
8. }

9. PQA poa;

10. if (check) get(adapter, poa),

11. if (poa == NULL)

t hrow Adapt er NonExi st ent ;

12. return poa,
13. }

It is important to point out that this representation repre-
sents the formal description of the function, and not the code
description. Thisrepresentationisnot complete and presents
only the main points of this function.

53 DSSV find_POA() Modeling

This function accepts two parameters (adapter and ac-
tivate) and send back a POA_ptr. Starting from
this, we can build the Coupled Model ports: X =<
adapter,activate, find_poa() >. “adapter”, “activate” are
parameter ports while “find_poa()” is a call port. To these
ports, we add to new ports (poacontrol and children) which
are used as global variables and which we consider as state
variables of the ORB. Finaly, the input ports of the Cou-
pled Model find_POA() appear to be the following; X =<
adapter, activate, children, poacontrol, find_poa() >. The
output ports are very easy to define; We create a port for the
return value and a port for a possible exception during the
execution: Y =< Exception, POA_ptr >.

The Coupled Model input ports are binded with the ports
of the first met Atomic Model.

Line 2 defines an “if” statement using the result of a get-
Destroyed() function as test. So, we build an atomic model
(AM1) containing the test result as a state variable. Thein-
put ports are binded to the Coupled Model ones and the out-
put ports are sequencement ports which will carry the state
variables along the following Atomic Models. In order to
evaluate the test, AM1 is binded to another Coupled Model
called “ getDestroyed” which will return aboolean value. We
add then two new ports to the find_POA() Coupled Model,
oneoutput call port toward getDestroyed() and oneinput pa-
rameter port for the returned value.

Line 3 defines a boolean “check”. This is done in our
modeling approach using an Atomic Model (AM2) which
will have to pass this variable through its ports. AM3isthe
Atomic Model corresponding to line 4 (“if” statement). It
is linked to two other Atomic Models using sequencement
ports (AM4 and AM6) and to another Coupled Model con-
tainsKey(), using two parameter ports and a call one.

Figure 8 gives the whole Coupled Model. It shows all the
Atomic Models defined and the links to the external needed
Coupled Models. The input and output ports of the main
coupled model are supposed to be coupled with the whole
ORB mode!.

5.4 Simulation and Results

The simulation we present here focus on the behaviour of
the function following different valuesfor the “if” statement
tests. The godl is to validate our approach using strings as
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Figure 8: Modeling Scheme of the find_POA () Function

possible values for the various variables. Our approach is
to consider some scenarios, to compute them “by hand”, to
compute them using the DSSV simulation and then to per-
fome a comparison between them. The scenarios we chose
focus on atomic models sequencing paths. Figure 9 presents
all these possible paths following the “if” test values.

AM7' —mAMS8

R
AM5 —» AM6 — AM7
5‘ A,
& A AM8
AM4 —» AM4'
AM7 —» AM8
S e
g AM6 —p AM7
&
Fam AM8

AML —» AM2 —» AM3 AM7 — > Ams

=2
‘s
AM6 —» AM7

AM8

Figure 9: Possible Paths for Simulation

We found six scenarios presented in Table 1.

The Simulation has been performed using the JDEV S en-
vironment (?). This DEV S-based environment presents an
easy-to-use graphical editor allowing a fast design of the
model. Results of the simulation are showned in Table 2,and
are very satisfaying. All scenarios were well validated in a
very short simulationtime. We performed some otherssimu-

Scenario 1 | AM3 test=true, AM4’ test=true, AM7 test=true
Scenario 2 | AM3 test=true, AM4’ test=true, AM7 test=false
Scenario 3 | AM3 test=true, AM4’ test=false, AM7 test=true
Scenario 4 | AM3 test=true, AM4’ test=false, AM7 test=false
Scenario 5 | AM3 test=false, AM7 test=true

Scenario 6 | AM3 test=false, AM7 test=false

Table 1; The Six Scenariosfor Simulation

lation (not presented here) and all of them gave good results.

Scenario | Simulation AM Red Path AM Simulation
time path
1 0.5s 1,23,4,4 1,2,3,4,4
56,7,7,8 56,7,7,8
2 0.4s 1,234,4 12,344
56,7,8 56,7,8
3 0.4s 1,23,4,4 12344
6,7, 7,8 6,7, 7,8
4 0.25s 1,23 4,4 12,344
6,7,8 6,7,8
5 0.15s 1,2,36,7,7,8| 1,2,36,7,7,8
6 0.05s 1,2,36,7,8 1,2,3,6,7,8

Table 2: Simulation Results

6 CONCLUSION AND PERSPECTIVES OF WORK

We presented in this paper the DSSV methodology, an ap-
proach for the modeling and the simulation of distributed
object architectures. We chose to present the find_POA()
function which is one of the methods of the POA objects.
This function is a good exemple for the methodology since
it alows showing a great part of it. We can note that we
performed the modeling and the simulation of the whole
CORBA POA, and that we are currently working on the
largest part of CORBA, said the ORB.

The DEV S-based approach for modeling and simulation
isusually applied to physical systems. With DSSV, we pro-
pose a methodology that uses this approach for computer
functions. This is possible thanks to the discrete-event na-
ture of such systems. We think that coupling this method-
ology with a physical network simulation tool can allow to
model a complete distributed object architecture over a net-
work.

The main inconvenient of our approach can appear to be
the building of big coupled models for asimple function. In
fact, thisis not area problem since we use some graphical
tools providing us a fast implementation. another point is
that the atomic models are numerous, but also usually quite
simple.

We have two main perspectives of work. Thefirst oneis
to extend the DSSV methodology in order to include the lat-
est development of the DEV S methodology. These devel op-
ments should allow us to introducein DSSV paradigmslike
dynamic and parallel modeling and simulation. With these
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notions, DSSV should become more generic and should be
used in more large-scal e development than it is possible to-
day. The second one, and probably the most important, is
to perform a coupling with a low-level network simulation
tool in order to simulate distributed object architectures over
anetwork.
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