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Abstract: This paper realizes a comparison among three of the best known component based
development methods, emphazing on the earlier phases of the development process (domain modeling,
requirements modeling, analysis) and on the modality used to identify business requirements and to
encapsulates them in software components. In the first part of the paper it tries to establish comparison criteria,
used in the second part in order to compare the methods.
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INTRODUCTION

The evolution of the software applications development paradigms was significantly
influenced by the continuous growing of the demand on the software applications market
and by the increasing of applications complexity. Development based on components opens
the possibility to assemble applications from predefined building blocks. The main
advantages are:

= better management of the applications complexity;

» decrease of the development effort;

» increased flexibility;

» increased quality (there are used solutions whose correctness was proved in earlier
projects).

Although the components based development promises significant benefits, there are,
however, some technical problems that limit their use. Some of these problems are the
following:

= how must be captured and refined the business requirements, based on a process
that leads to the development of a component based system;

» how the components must be put together and deployed using the Ilatest
technologies;

» how could be retrieved in a library the components that are closest to the
developers’ needs.

This paper tackles the problems related to the first of the three aspects above
mentioned. There are several approaches in the component based development, proposed
by the research centers and IT-business industry: KobrA, Castek CBD methodology etc.
Three of the best-known methodologies, discussed in this paper, are: the unified software
development process [3], Catalysis [4] and Select Perspective [1].

A software component can be defined as a strong and flexible modality used to
implement reusable services. These services are available to the component’s users
through the interfaces implemented by the component. In the last years there have been
accomplished considerable progresses concerning the middleware technologies (CORBA,
Enterprise JavaBeans, .Net platform).

According to [5], components based architecture implies the existence of the following
elements:

- User interface layer;

- Business layer — this includes process components (provides local business
functionality), business domain components (provides functionality across different
business processes), business infrastructure components (provides functionality
across different business domains);

- Technical Infrastructure Layer.
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As regards the development of components belonging to the business layer, these still
represent a challenge for companies in the software industry. A business component can be
defined as a software implementation of an autonomous business concept or process ([7]).

1. A framework for the comparison of the component based development
methods

The component fabrication consists of various phases [8]: domain analysis,
component identification, component design, implementation, acceptance and roll out and
deployement. The paper discusses the first three of the above mentioned phases.

Table 1 presents the stages and the outcomes for each stage, in business
components building process.

Table 1

Domain analysis Domain model

Components identification Requirements model
Analysis model
Architectural model

Components design Detailed design model
Deployment model

The goal of the component fabrication process is to design business components that
can be reused within the same domain or may be reused across domains. As a
consequence it is important how the CDB methods drive their activities towards the
identification of domain specific processes and to the encapsulation of these processes in
software components. Related to this problem, this paper tries to establish some criteria in
order to compare the CBD methods.

Returning to the stages mentioned in table 1, their goal in the discussed problem is as
follows:

1) Domain Analysis — it achieves a detailed domain model. This model will be
independent of the application that must be built. The analysis begins with the study of the
processes specific to the organization for which the application is built. As a result of
decomposition, the domain specific processes (that can be reused within the domain) can
be identified and, in the next phases of development, encapsulated in business
components.

From this point of view the following comparison criteria are proposed:

a) Concepts and notations used to build the business model;

b) Building up a glossary of terms;

c) Domain objects identification and the relationships among them;

d) Dynamic modeling (building up business model);

e) Business rules modelling (utilization of invariants, pre and postconditions for the

business rules specification);

f) Activities for business model realization.

2) Component identification - the business components identification process has to
begin in the analysis phase of the developed system. The classes that collaborate in order to
achieve a business process are clustered in analysis packages (in accordance with the
unified process terminology). The classes must be clustered so that to obtain high cohesion
values for the classes belonging to the same package and values as low as possible for the
coupling among classes in different packages.

There are proposed the following comparison criteria:

a) Requirements model realization;

b) Activities specification for identification of reusable functionalities, based on the

business model;
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c) Role based identification of the components' interfaces;

d) Building up of an application architecture;

e) Components interaction modeling;

f) Trasability between business model — requirements model — analysis model — high
level design model,

g) Guiding the activity in order to group classes into components.

3) Components design — once the business processes identified and the classes which
collaborate in order to realize the business processes, grouped in packages (modules), the
detailed design phase for each of the packages identified can begin. In this phase the
packages may evolve into software components.

For the components design stage, there are proposed the following criteria:

a) Trasability with early stage packages;

b) Use of design patterns for components design;

c) Activities description for integration of legacy applications.

This latest aspect is important because there are situations when in an organization
there already exist applications that implement some of the processes that must be included
into the system under development.

Taking into consideration the detailed design is not independent of the implementation
environment, in addition to the above criteria, the following can be considered too:

d) Realization of a physical architecture. Concepts and notations.

e) Realization of a deployment model. Concepts and notations.

2. A comparison among Select Perspective, Catalysis and Unified Process

Farther on, the three selected methods will be compared related to the criteria from the
first two categories (domain analysis and components identification) discussed in the
previous section.

1) Domain analysis

As regards the construction of a domain model, all three methodologies build up a
domain model, but the used concepts and notations are different.

Unified Process — there are used stereotyped UML notations contained in the UML
Profile for Business Modeling: business actor, business entity, business worker, business
use case eftc.

The diagrams used in business modeling are as follows: business use-case diagrams,
business objects diagrams, interaction diagrams and activity diagrams (in order to describe
the workflow within a business use-case).

Select Perspective — uses a notation adapted after CATALYST methodology (CSC
propriety). A business process is decomposed to the elementary business processes level
(EPB). For each EPB the steps that compose it will be identified.

Catalysis — the method use the same concepts and notations all through the
development lifecycle. In addition to the standard UML concepts and notations there are two
Catalysis specific concepts: type of objects (it is used instead of the class concept in the
early phases of development) and collaboration (in order to model the interactions among
objects).

As regarding the activities for business model specification, the situation is:

e Unified Process — there are not very clear activities described for the business

model construction;

e Select Perspective — although the authors dedicate a whole chapter to the business

model specification, it cannot be alleged that the method describes clear activities;

e Catalysis — as well as Select Perspective, the building of business model is detailed,

but in contrast with the other two methods, Catalysis proposes a series of process
patterns to be followed in the development process.
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The next table shows the degree of covering criteria presented in chapter 2.

Table 2
Criteria Unified Select Catalysis
Process Perspective
Concepts and notations used to build the business +++ + ++
model
Building up a glossary of terms +++ - +++
Domain objects identification and the relationships +++ - +++
among them
Dynamic modeling (building up business model) +++ + +++
Business rules modelling +++ - +++
Activities for business model realization - + ++
Table 3
Legend
+++ Very well covered by the CBD method
++ The problem is partially covered
+ The problem is summarily discussed
- The problem is not covered at all

2) Components identification

The business components identification have to begin with the identification of the
processes specific to the domain. These may be common to manny applications developed
for the same domain. The business model represents a base for these processes
identification.

Unified Process — the unified process describes activities (not very detailed) used to
identify requirements, starting from the business model.

A generation process of requirements model, based on business model, is also
described in the paper “Towards Use Case and Conceptual Models through Business
Modelling”. The authors consider that the activities whithin process diagrams (represented
by UML activity diagrams) are at a suitable granularity level to be associated with a single
use case. In this way there is created a use case for each activity from process diagrams.
The role that performs the activity will be the main actor for the use case. The business rules
will be captured under the form of pre and post-conditions.

Select Perspective — in Select Perspective the business process is considered as
being structured on activities levels. Each level uses the services provided by the lower level.
Through the service concept the method brings in the notion of business component as early
as the system requirements phase, from this point of view the definition of a business
component is: a cohesive collection of related functionalities, accessed through an interface
and encapsulated at implementation. The development of use-case model starts from the
EPBs.

Catalysis — the building up of the requirements model according to the business model
is not very clearly described in Catalysis (although there are presented o series of process
patterns that can be applied to the requirements model construction).

All three methods are architecture centric:

Unified process — one of the main characteristics of the process is that it is architecture
centric. During the development lifecycle an equilibrium between user requirements and
application architecture will be reach.

The analysis model can be decomposed in analysis packages, both in a top-down and
bottom-up manner:
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- top-down — the packages are initially identified, as a modality to divide the analysis
model,

- bottom-up — the analysis classes are identified, and as the model evolve in larger
structures, it will be decomposed in packages (classes will be clustered in
packages).

The unified process gives the following recommendations for use-case allocation to

the packages:

- the use-cases that realize a certain business process;

- the use-cases that support a certain actor.

The unified process provides a good trasability between business processes (specified
by the use-case), analysis packages and subsystems (which are the concepts used by
unified process for components at design level).

In the earlier phases of development (analysis and high level design) application
architecture is represented by means of the package diagrams. Later, in the implementation
stages, the physical components are specified and the component diagrams are built.

Select Perspective — the method uses a bottom-up approach in order to build
application architecture. Classes that collaborate to the use-cases realization are grouped
in components. For a component interfaces specification it is used the concept of service
class.

Catalysis — in the chapter “How to Specify a Component” there are described a series
of process patterns which, if applied in the development process, lead to the development
of a component based architecture.

Catalysis uses a top-down approach for the components identification and
architecture building. For the beginning it considers the system as being an objects type
and, as a result of patterns application, the interfaces will be identified for each role played
by the system. By applying “Recursive decomposition — divide and conquer” pattern, the
system will be decomposed in subcomponents, the process will be repeated for each of
them.

The following table shows the degree of covering criteria established for components
identification.

Table 4
Criteria Unified Select Catalysis
Process Perspective
Requirements model realization +++ +++ +++
Activities specification for identification of reusable ++ +++ +
functionalities, based on the business model
Role based identification of the components' interfaces - - +++
Build an application architecture +++ +++ +++
Components interaction modeling + - +++
Trasability +++ - +++
Guiding the activity in order to group classes into + - -
components

CONCLUSIONS

As regarding domain analysis, the following conclusions can be asserted:

- the notations and concepts used by the unified process and Catalysis are more
comprehensive, but the unified process has the advantage that it uses standard
UML notations, so that there is a better UML Case tools support;

- both Catalysis and the unified process allow business rules specification as
invariants, pre and post-conditions;

- the description of business modelling process is better in Catalysis than in the other
two methods.
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For the components identification stage, it can be concluded:

- system requirements identification based on the business model is well described in
Unified Process and Select Perspective;

- all three methods are architecture centric; the notation used for component is the
notation used in UML for package;

- the unified process ensures very well the trasability between system requirements
(specified as use cases), analysis model, design model and implementation;

- interfaces identification is better specified in Catalysis and it involves specification of
component context and of the component roles (for each role it will be assigned an
interface).
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