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INTRODUCTION

Nowadays systems and architectures are complex,
respond badly to many "emerging" application needs, and
are not easily specialisable to support a given application or
architecture. This leads to a proliferation of non-reusable
"ad-hoc" solutions and place stringent requirements on
developers. Our response to this challenge is a systematic
approach for software configuration based on a multi-
language, hardware independent execution platform, called
the Virtual Virtual Machine (VVM) [FOL 98].

The VVM offers both a programming and an execution
environment allowing: i) to adapt the execution

environment (language + system) to a given domain (for
instance: smart card, mobile phone, personal computer or

satellite), ii) to be extensible by changing on the fly the

execution environment (adding new functionalities,
algorithms, or upgrading the hardware), iii) to promote

interoperability between applications.

Adaptability, extensibility and interoperability offer new

solutions to current emerging applications (embedded

systems, virtual world, active networks, active spaces and

so on). In the following we briefly present the current state

of the VVM project, the Recursive Virtual Machine, the
first results obtained in the domain of active networks, and

the ongoing work for building a reconfigurable execution
environment on board of the french satellite Corot.

VIRTUAL VIRTUAL MACHINE

Emerging applications are coming from the wider

acceptance of distributed computing and the ubiquitous use

*

of "intelligent" devices (mobile telephone, smart card.

embedded systems on so on). This kind of applications is
characterized by dynamic configurations of heterogeneous

interacting parties. This lead to an increasing number and
complexity of system components - for data manipulation

and storage, communication, fault tolerance, mobility.
security and so on. We believe that current standard

solution (as CORBA, Java or DCOM) while looking as

mature technology respond badly to many emerging
application needs and will only introduce more problems

later on. Comparizons with other existing approaches like

flexible operating systems, specializable virtual machine,

meta-object protocol, and language ineroperability are not
described here.

As an attempt to answer to the emerging application

challenge, we propose a systematic approach for software
configuration. It is based on a multi-language, hardware
independent execution platform, called the Virtual Virtual
Machine (VVM). The Virtual Virtual Machine is a

programming and execution environment that is

dynamically extensible and tailored to application needs
[PIU 00]. To help understand the main principles behind
the VVM, let's compare with a classical virtual machine

(like the SUN Java Virtual Machine [LIN 99]). A virtual

machine approach is a step in the right direction and VMs

in general are in increasing use to solve operating system
problems. Thanks to the bytecode representation,
applications are portable and compact, and the instruction

set is dynamically specializable. However the Java VM is

still far too rigid. It corresponds to an application domain

where there is a high amount of available main memory,
limited access to the underlying operating system, and no
quality of service. This is why, new virtual machines have

to be implemented when the application domain does not

correspond to these requirements (for a given architecture,
as a smartcard, or for a given software requirement as fault

tolerance).

Instead of implementing a new virtual machine for each

application domain, the goal of the VVM is to "virtualize"

the virtual machine. New specifications of VM adapted for
an application domain are loaded on demands in the VVM.

These specifications are called VMlets. A VMlet contains
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