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Abstract

Software deployment is a complex process that
covers post development activities as
configuring, releasing, installing, updating,
adapting until uninstalling a software
application. The existing tools do not cover all
this process and they are ad hoc. This paper
presents and describes some ideas to create a
deployment environment. The aim of this
environment is to ensure a coherent and
secure installation. We propose an approach
using the federation technol ogy.
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1. Introduction

Software deployment is a complex
process that covers post development activities as
configuring, releasing, installing, updating, adapting
until uninstalling a software application. The
development of component-based applications has
significantly increased the importance of the
deployment process. Recently new technologies
have emerged to address the deployment problems.
The deployment tools are evolved, they cover more
and more of the deployment spectrum. In parallel,
the new component model specifications take into
account the deployment. Now the deployment is
partially realised during the development and
assembly steps. This newest approach allows an
improvement in the quality and the possibilities of
standard deployment tools.

In this paper, we present the deployment
throughout the component model specifications and
the existing deployment tools. Despite these

improvements, we have not found an approach
covering al the deployment processes. The aim of
our paper is to propose a deployment environment,
which take into account all the tools and component
programming. We provide a federation approach to
federate these deployment tools. The paper is
organized as follows. In the next section, we present
the software deployment process. Section 3 presents
some deployment tools and two new component
model specification views from the deployment
angle. In the section 4, we describe our approach
and we conclude with some perspectives about
future research.

2. Softwar e Deployment Process

According to Carzaniga and a. [1],
software deployment process (figure 1) refers to al
the interrelated activities, which represent the life-
cycle of an application. These activities are related
to the release, ingtall, de-install, update, adaptation,
activation and deactivation of software. In this
paper, we are more interested in the release and
install activities, and more particularly, in the case
of component-based software, other activities are
briefly presented.

Activate and De-Activate. These activities consist
to startup and shutdown the software components.
That concerns al necessary steps to properly run (or
shutdown) an application.

Update. It is a special case of the install activity. It
consists of instaling another verson of an
application aready installed. It is less complex than
the install because many of the needed components
are dready installed.

Adapt. Like the update activity, the adaptation
involves to modify a software already installed. The
same release is kept but only modified in terms of
configuration.
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Figure 1 : Software Deployment Process

De-Installation. It consists of removing an installed
application. This remova must be done properly.
Many difficulties are related to shared components
and the regi stry update.

Figure 2 shows a view of the release and installation
activities. We added the configure activity, which
dlows to create the different packages
corresponding to arelease.

Configure [ Package [ Transfer [ ] Install

Figure 2 : Configure and install activities of
the deployment process

Configure. One interesting aspect of component-
based software is the possibility of reuse existing
components to create new applications. Generaly,
available components are stored in a component
development base, and each of them may have
several versions. In section 4.3, we explain our
selection process that consists of annotating the
different components and selecting those
corresponding to a needed configuration.

Package. It consists of recovering and wrapping the
components issued from the configure activity and
their annotations. A package may also contain a set
of software dependencies (necessary to run the
application), some deployment information
(package number, creation date...) and a
description of the packaged application (a manifest).
This description will be used to determine the good
package to be installed in a particularly site, with
respect of its configuration and constraints.

Transfer. This activity means the transport of the
package from the producer to the consumer site. The
more important difficulties are related to firewalls
and network bandwidth.

Install. It is the activity of unpacking the received
package, instaling the different components,
modifying the registry base, resolving the

dependencies, and in some cases, running another
installation related to a depending package.

The deployment is an important stage in
software engineering. Severa existing tools try to
cover all the deployment process. Component model
specifications focus the deployment issues. In the
following section, we present some existing
deployment tools like InstallShield Developer, Java
Web Start..., and some component model
specifications like CCM, .NET.

3. Related Work and Tools

When the deployment process takes an
important place in software engineering, a large
number of related tools have been developed. This
section is dedicated to present two related tools and
two related specifications of the deployment
process.

3.1 Deployment Tools

Many existing tools does not support all
the deployment process (figure 1), but only one or
several  activities. In this section, we describe
succinctly two tools

3.1.1 InstallShield Developer

Today, InstallShield Developer [2] is the
most known installer. It applies a process composed
of three different activities: creation, distribution
and maintain of applications. InstalShield
Developer is a specialised tool for windows
platform-based applications. It uses all Microsoft's
Windows Installer service [3] features. This service
provides automatic means to repair the corrupted
files of an application, allows to properly install and
de-install applications, and offers a rollback service
to return to a computer's original state after a failed
installation. To use this service, InstallShield
Developer creates an MSI file, according to
Windows Installer Format. This file contains some
package information (such as version, date or



vendor's name), a relational database of installation
instructions, containing the registry entries,
shortcuts, etc. and the application files or references
to them (if they are stored outside the package).

The creation activity specifies the
application's files, registry entries, and resolves the
dependencies. At least, a Windows Installer Package
is created. The distribute activity refers to the
package transport. Different means are provided: via
the web, via an intranet, via an instalation CD...
Once on the physicd site, the package is read and
run by the Windows Installer service. The maintain
activity consists of wupdating the package.
InstallShield Developer adlows to write some
patches to avoid rewriting al the package. The
application consistency is ensured by Windows
Installer service.

In terms of deployment, InstallShield
Developer provides an efficient solution, in the case
of Windows applications. This tool improves the
installation and the coherency of the instaled
applications.

3.1.2 JavaWeb Start

Java Web Start [4] is an application
deployment solution for the Web. It deploys Java-
technology -based applications from either the Web
or the Java Application Manager. A ssimple click on
a Web page launches the application. If the
application is not present on the target machine (the
application is installed for the first time), Java Web
Start automatically downloads all necessary files. It
then caches the files on the target machine, so the
application is aways ready to be relaunched
anytime the user wants. Before the application is
launched, Java Web Start checks if a more recent
version exists on the server, therefore, only the
newest application version is executed on the target
machine.

In terms of deployment, Java Web Start
provides a solution alowing to execute always the
last application version. This system can resolve the
update problems and maintain the system
consistency, but this implies it to be regularly
connected to aserver.

3.1.3 Synthesis

A large existing number of tools proposes
partial solutions for deployment problems. In some
cases, they are very efficient, but do not cover al
the software deployment process. Some of them
(like Java Web Start) cover admost dl of the
deployment spectrum, but the applied constraints
are very important (Java application, web server...).

3.2 Component Model Specifications

Recently, some new component model
specifications try to address explicitly the
deployment issues. In this section, we describe
briefly two different approaches trying to resolve

some deployment problems like versioning and
software dependencies.

3.2.1 Corba Component Model (CCM)

CCM, is a component specification
developed by the OMG [5]. It is based on the
concepts of CORBA distributed architecture. CCM
explicitly specifies a component deployment
process, some component deployment objets and a
deployment scenario. In CCM, the components are
packaged into a self-descriptive package, which can
be assembled into assemblies that can be deployed.
To perform the CCM applications deployment, it is
necessary to specifically define the list of the
component instances belonging to the application,
their logical locations and their connections. For a
component, it is necessary to specify its elements
(interfaces, implementations), to describe the system
requirements (OS, ORB...) and the initial
configuration. All the produced data is necessary to
install and run a CCM application. CCM specifies
some package descriptors, such as software package
descriptor, component descriptor and assembly
descriptor. These packages are based on the OSD
[6] specification. Using these different packages and
their descriptors, CCM specification proposes a
deployment scenario to instigate the proper
installation of the CCM application.

In CCM, the deployment is performed via
the available ORB services and deployment tools.
These tools use the ORB services to perform
component transfer, instalation, assembling,
instantiation and the configuration on the targeted
sites.

3.2.2 Microsoft .NET

.NET Framework [7] is Microsoft's
answer to resolve the versioning and deployment
problems due to the DLLs. Know as DLL hell [8],
the versioning problem appears, for example, when
a new application installs a new version of a shared
component that is not backward compatible with the
version aready installed on the machine. Microsoft
introduces a new concept caled assembly.
Assemblies are the entities manipulated by the
Framework, they are composed by the code of the
components, their resources and a manifest. The
manifest includes some identity data, the file list,
the dependencies and other data used to execute the
code. The .NET framework implies some
constraints:

» the assemblies must be self-describing; so
the instalation has no impact on the
registry, therefore the installation and de-
installation activities are more simplified.

» the assemblies must respect a version
number policy; this policy can be
customised.

» the framework supports the side-by-side
components allowing multiple versions of
a component to be simultaneously
executed on the machine.



»  the applications must be isolated as much
as possible; an assembly can only be
accessed by one application. The shared
assemblies are supported by adding some
requirements such as globa and unique
names.

In .NET, the problem of versioning during the
instalation seems to be resolved, but some
constraints like the ‘no-shared’ assemblies can be
difficult to ensure. In terms of deployment, .NET
improves the quality of the instalation by
decreasing the risks of modifying the already
installed application that share some components.

3.2.3 Synthesis

By  specifying the  deployment
requirements, the presented specifications improve
the deployment activities, because the deployment
congtraints (in terms of dependencies, components
physical localisation...) are resolved in advance.
Another advantage of these specifications is that the
deployment tools can use these standardised
descriptions. The tools become gneric and can be
used to deploy some component-based applications.

3.3 Sum up

It appears that the deployment issues are
more and more addressed either by some
deployment tools and component specifications.
The tools try to resolve and automate the problems
of ingtallation and maintaining in particular.
Specifications which try to help these deployment
tools by resolving some problems before the
installation. In the next section, we propose one
approach, which allows to take advantage of al
these solutions, by using tools in the case of
component-based deployment.

4. Our Approach

4.1 Deployment Environment

As seen previously, existing tools does not
cover al the software deployment process. On the
other hand, awide variety of tools supports subparts
of this process. Our approach consists of using these
tools to constitute a deployment environment. These
tools are not developed to work together and they
can not be modified, thus we have decided to use
the federation technology, developed in our team

[9].

Federation technology permits to create
some applications by federate some existing tools.
These tools are designed to be used standalone (i.e.
they are independent of other tools), they can not be
modified and they can interact with the
environment. We do not explain in this paper the
means used to federate the tools together. Thus all
the deployment process can be automated and lead
by the federation (by the intermediate of a process
engine named APEL [10] developed in our team). A
federation is described in terms of roles which are

the only entities manipulated by the federation, the
tools (playing the roles) are not considered by the
federation. To use them, we must create some
wrappers. This technique permits us to be
independent of the tools and we can replace atool
by another, without problems.

Today, we have developed the
configuration and instalation parts of our
deployment environment. We have implemented
our own selection tool based on the selection
process defined in section 4.3. This tool uses a
component base to create a software package
respecting a configuration. Furthermore these
packages may be used by installer tools such as
InstallShield Developer, and after, the application is
properly installed by other tools, described in
section 4.4.

4.2 Our Component M odel

Our component model [11] is based of the
Corba Component Model which introduced a new
concept caled externdisation. A component
composed by other components (a composite) is
also considered as a component.

Our component model is described in
figure 3. The first activity of our software
deployment process is the software configuration.
We have introduced in our model an intermediate
level in the component composition (represented by
the refined relation). We have explicitly taken into
account the binding by defining some composite
components partially defined.

To perform the selection, we have
described all the component entities with an
annotation. An annotation object is composed of a
set of attributes. It describes the component
characteristics according to a particular life cycle
phase (the deployment phase in the context of this
paper). Attributes
are typified and multi-valued. For instance, an
annotation may describe a component in terms of
equipment constraints (processor) or software
constraints  (language, operating system). Our
components are hierarchical (an interface is
implemented by an implementation, which can be
refined in the case of composite implementation)
and the annotation must take into account this
hierarchy. For instance, an interface conceived to a
Unix platform must be implemented by some
implementations, which respect this constraint. And
we must retrieve this relation at the associated
annotations level (for instance with the attribute
"Operating System” and the value "Unix").

By a system of propagation and rules (not
presented in this paper), we assure the consistency
of our annotations. This consistency isimportant to
redlise a selection process, and to obtain a valid
configuration.
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Figure 3: the component model

4.3 Our Selection Process

Interfaces constitute the root elements in
the component development base. This base
contains all the component entities (interfaces and
theirs implementations) which the selection is made.
Each interface may be the root of many
implementations tree. The main aim of the selection
process is to cross down the component database
and to prune all branches that do not match with the
configuration request. This can be done by taking
advantage of annotations (see before).

To perform the selection, a stae is
associated to each component. This state may take
one of three values: selected, sdectable or not-
selected. The principle is to keep only components
having a selected state. To calculate the component
state, the first step is to verify if the component
matches the request. In this case, its state takes
selectable value. Otherwise it takes the not-selected
value and the component branch is pruned and a
backtrack is performed.

If the component is selectable, the
following sub-process is applied to check if the
component can be finally selected. This sub-process
is dependent on the component type (interface, basic
component or composite component):

» An interface becomes selected if it does
not have any children (implementations)
or if at least one of its children (basic or
composite) becomes selected.

> A basic component becomes
automatically selected because it does not
have any children.

» A composite component that is a leaf for
the component family becomes selected if
and only if all its occurrences are selected.
Refined composite becomes selected if at
least one of its children becomes selected.

During this process, the component annotations
are used to check if the component is consistent
with the request. In a positive case, the component
becomes selectable. The consistency is in part
ensured by the use of annotations.

At the end of the selection process, we dispose
of a set of components and their annotations. We
cregte an annotation describing the software using
the component annotations. The component package
contains also components dependencies. It will be
installed thanks to our installation federation.

4.4 Our Installation Federation

The federation is constituted of a set of
tools. In terms of architecture, we have identified
three entities; (1) a set of application servers, (2) a
deployment server and (3) aset of physical sites. An
application server contains available packages ready
to beinstalled on the physical sites. A packageisthe
result of an instaler tool like InstallShield. We
added a description in the packaged software, used
to determine a package according to the target site
constraints and corresponding to the wished
configuration. A physical site contains a site model
describing its configuration and the applications
aready installed. The deployment server contains
the federation engine.

To automate the installation process, all
available packages must implement an installation
API, providing a set of operations such as
installation, de-installation and other maintaining
operations, without have knowledge of the
technology used by the different installer tools. For
instance, in the case of InstallShield, we have just to
write a method running the executable file that
launch the installation.

In our installation scenario, we have
identified 3 roles: ingtaller, transfer, analyser. The
installer role creates an executable performing the



installation (like InstallShield Developer), the
transfer role is a tool alowing to transfer a package
throughout a network (even the target steisbehind
a firewal). The analyser role is a tool which
analyses the consequences of an installation on a
physical site (in terms of shared components and
version problems). Ancther advantage of the
federation technology is to propose a
communication infrastructure which ensure the file
transfer even in the case of firewalls. The only
disadvantage is that all communications must transit
by the deployment server.

In the purpose to create a deployment
federation that covers all the software deployment
process, this installation federation represents the
kernel around it other roles and entities will be
added.

5. Conclusion and Per spectives

The research goa in our study is to
improve the deployment support leading to zero
administration that will reduce efforts. In part this
goa may be reached by forma modes (
applications, sites , deployment process) and with
the help of internet and intranet connections busing
a distance application servers. One of the maor
insights gained from this study and contribution is
the definition of a deployment framework. They are
many more deployment strategies that can be
derived from this framework. Having defined the
deployment framework and some prototypes, we are
now concentrating on validating our approach.
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