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Abstract

In the context of a software architecture course, we have collected experience and findings related
to the architectural assessment and change of a small three tier system. In this paper, we present
those findings, which may be of interest to persons working in the software pattern field.

1 The eCourse system

The educational project was centered on a three tier based system, called eCourse. eCourse enables
its users to share documents and other information on the three tier. eCourse has been designed and
implemented using the Rational Unified Process, Rational Rose, Enterprise Java Beans, and XML.
eCourse provides support for document exchange, and was developed before the start of the course.
Documents describing requirements, architecture, design, source code, and tests were made
available to the students. eCourse is a relative small system (100 classes and 6000 lines of Java
code). The students view the system eCourse from both user and developer perspective.

Students use the system to access documentation distributed by the teacher, to share
documentations, and to deliver project results.

As developers, students assess, design, and implement changes to improve the architecture with
respect to quality attributes (maintenance, performance, usability). Different groups are assigned to
different quality attributes.

The goas of the project were [4]: make the students acquainted with methods concerning
architecture evaluation and change, software design styles and patterns, and domain specific
architecture. At the same time, we want students to experiment with architecture issues, e.g.,
evaluate and choose dternative designs for the same system, apply patterns, and above all
experience the difficulty of changing software rather than build it from scratch.

The original system uses the following design patterns. Model-View-Controller (MVC), Front
Component, Fagade, Data Access Object, and Value Object.

2 Lessons learnt

Patterns were one of the driving concepts when the system was built. The system was build mainly
following the guideline provided by Sun [7].

2.1 Model-View-Controller

The MV C pattern is a way of breaking an application, or a piece of an application's interface, down
into three parts: model, view, and controller. The model represents an abstraction of the data, the
view takes care of the presentation, while the controller handles the input and performs updates
when required. In eCourse the MV C pattern has been slightly changed compared to its original
version (see Figure 2). The model does not notify views when it changes the state. This is due to the
asymmetric structure of the HT TP protocol.
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_ Positive findings:

Figure 1: Java packages. « The architecture, built according to MVC and 3-tier, is not
affected by usability changes. This indicates that usability issues are
well isolated by the MV C pattern.

* Oncethe MVC pattern iswell known, it is easy to identify where changes should be made.

Negative findings:

* The MVC pattern introduces dependencies between the three components and a tight coupling
between the viewer and the controller. Therefore, most changes must be applied in three
different places. E.g. a change in the structure of the database can require changes in
components in the other layers.

* The documentation is spread among many components instead of being packed in one single
place making it difficult to understand the system.

 The MVC pattern tends to give a large amount of update messages between model and view
components, resulting in poor performance. On the other hand, the MV C pattern is so deeply
rooted into the system that avoiding its use (even in some case) appears to be impractical.

2.2 Front Component

A front component [7], [2] is a single point of entry for an Internet application. This means that all
URL requests from clients (browsers) to the application are automatically directed to the URL of
the front component. This component is then responsible for handling the requests. All information
presented to the user is dispatched from the front component. This pattern decreases the
dependencies in the system since all the client pages requests are transmitted to the front
component. In addition, it represents a single point of entry for the system, and therefore makes it
easy to enforce security policies.

Negative findings:

The front component does not have a clean design. Thus, the complexity which it is intended to
control is concentred in it the component itself. For this reason it becomes difficult to maintain.
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Our negative findings may stem from a bad design of this system. On the other hand, it is always
the risk that a component that has several relationships to several other components will become too
complex.

2.3 Facade

The Fagade [3] pattern is intended to provide a unified and high-level interface to a set of interfaces
in the model subsystem. The Modell nterface class represents the fagcade to the model sub-system.
Findings:

This use of this pattern may introduce a performance problem in the system. Students who should
improve the system performance removed it from the system. This resulted in better performance.
We will later make a new assessment to see if the maintainability decreased as we expect.

2.4 Data Access Object

The Data Access Object (DAO) [7] or component [6] pattern introduces an extra layer of
abstraction by encapsulating data access specific tasks. This makes the session Java bean
independent of how datais accessed from the data source, and what data source is used. Different
vendors of databases offer special versions of SQL. Having a DAO makes the session bean
independent of the database used.

Negative findings:

Because of this pattern in conjunction with the Fagade pattern, any change in the data layer were
propagated up the layers to the model interface.

2.5 Value Object

A value object is an internal representation or cache for a database object. The extensive use of
value objects represents a threat to data consistency. The data cached in a value object can become
inconsistent with the database.

Positive findings:

Forty students used the system intensively during a three months period. We never experienced
consistency problems.

3 Short conclusions

We have reported about some pattern related results of a bigger case study in the field of software
architecture. Students applied the architecture transformation method proposed in [1] to improve an
existing software system. We extracted some findings by carefully studying the documents they
produced. We are now in the process of planning more formal experiments around the same system.
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