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Abstract: The paper presents two web development projects in different timeframes. The focus is on the technology
used and architecture applied and also on the speed and quality of product achieved. We would like to discuss the
progress that has been made in web development in just five years (at least in our team). We have been working in our
department on two web based projects (up to four developers) with comparable content. The first one, Dictionary of
military terminology ,,DICTIONARY®, has started in 2005. The second one, Research portal for university staff
LRESEARCH”, has started in 2009. In the first part of the paper, the projects are shortly introduced, than the
architecture is discussed and finally the progress in web development that has been made using application frameworks
is demonstrated.
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1 Introduction In a nutshell it is a Wiki type system with managed

The main aim of the paper is to demonstrate the progress ~ CC€Ss.
in web development over last five years we have made in

our team. The authors believe that the experience they

achieve demonstrates progress in web development in

general.
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Fig. 1 User roles in DICTIONARY project

2.1 Project DICTIONARY
The project DICTIONARY provides functionality for ey
capturing, editing and publishing terminology in military (AT, et r
field. These main functions are extended by supporting ! S TTN -
modules like discussion forum for individual terms,
management of dictionaries, export and import of terms
in XML and HTML formats and history of changes.
Four different roles types are defined in this software
(reader, contributor, editor and administrator — Figure 1).
Reader is an anonymous user who can browse the
dictionary, search for terms and read the content of the
dictionary. Contributor can discuss the terms and
propose new ones. Editor can edit terms and create new
terms in his domain. Administrator is a super user who
can manage ordinal users, dictionaries, exports and

imports,  history ~and the anonymous  users’ Fig. 2 Main screen of DICTIONARY project
communication (requests for a participation, bug reports,
etc.).
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2.2 Project RESEARCH
The RESEARCH project (Figure 3) defines the
following functionality:

e Capturing research projects details and
members;
e Capturing research outputs in details (18

research output types, each type has unique
attributes);
e Providing news in research area to researches;
o Interface to external tools (national level) for
research (XML batches for export and import);
e Reporting tools (including graphs) for personal
or managers needs.
Only two static user roles are available in the system,
user and administrator. Other roles are created
dynamically and the functionality assignment to groups
or even individuals can be managed.

! Informachiportalivyzkumu, vyvoje a inovaci.naUniverzite obrany
&y

Fig. 3 Main screen of RESEARCH project

3 Development platform

The development platform used in our projects today is
still very similar to the platform five years ago, only the
versions of the tools and the way tools are used and
approaches to development are applied has changed
(Figure 4). The projects were modelled using UML
language and Enterprise Architect tool.
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Fig. 4 Development platform

4 Development PROGRESS

In general, the difference between the DICTIONARY
and RESEARCH projects is not only in technology
utilization, but in project management and team
communication. The following general principles were
incorporated into RESEARCH project for improving
web development:

e The utilization of MVC (Model-View-
Controller) design pattern along the whole
project; it means both on web client and on web
server. Shortly it means data, business and user
interface layers separation;

The object oriented paradigm application;

e Component based development;

The application of modern tools in web
development such as unit testing, application
profiling and benchmarking;

e Improvements in configuration and project
managements (versioning, change management).

4.1 Client side

Client side is a part of an application the end user is
primarily interested in. With technologies evolution, the
web browser in more and more better place for making
sophisticated user interface. Even so, the traditional
desktop client can still achieve more functionality for
users, because the thick graphical libraries are included
in the operation systems. The stateless HTTP protocol is
no more the worst issue. The persistent (state full)
connection to the server is maintained at the application
level. Cross browser application development is easier
with modern browsers, interface and core function
differences between browsers are much better balanced
and meeting web standards is no more mere vision. The
time is here to forget IE6 and the headache it made to
developers.

In the DICTIONARY project we have managed all
the mentioned issues ourselves. We used only basic
JavaScript functionality on the client and standard PHP
capabilities on the server. For the RESEARCH project
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we have decided to utilize application framework;
jQuery and jQuery Ul JavaScript libraries, but any such
libraries would be useful (e.g. prototype and
script.aculo.us, etc.). In the following tables we describe
the usage of selected technologies (Tables 1, 2).

Table 1 Client technologies for DICTIONARY

Technology | Client - DICTIONARY

utilization Yes/No Description

CSS Yes Full utilization.

JavaScript Partly Some functions for MD5
support, cookies
management or featured
text editing.

DOM No N/A

External Partly MD5

components

Web No N/A

Services

AJAX No N/A

Table 2 Client technologies for RESEARCH

Technology | Client - RESEARCH

utilization Yes/No Description

CSS Yes Full utilization.

JavaScript Partly Including JavaScript
jQuery and jQuery UI.
Unobtrusive JavaScript
approach.

DOM None Manipulation of DOM
elements with jQuery.

External Partly JQuery plug-ins. CK

components Editor.

Web None Google maps (in

Services progress).

AJAX None Autocomplete. Clever
selecting. Inline editing.

As can be seen from the tables, RESEARCH application
is the only one that uses JavaScript language for the
development. Developers have changed their meaning of
using JavaScript in the past few years. It became a real
language for Rich Internet Applications implementation
along with AJAX related technologies.

4.2 Server side scripting

As the client side of the application, the server part was
improved as well. We still use PHP as a language for a
development, but the similarity ends here. The
Codelgniter, PHP application framework, was selected
as a server platform for development. The server side
application scripts were split into three separate types
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(Figure 6). The model of traditional approach usually
knows only one type of script (the content is usually
mixed — Figure 5):
e Controller
processing.
e Model holds data required by a request; it
usually communicates with database system for
data stored in tables.
e View defines page look (with CSS support).

is responsible for user request

sd Server page processing - common/

Web browser Web Server

T T
| |
| request(ur, data) |

«Sener pages
Server page

Fig. 5 Server side processing (DICTIONARY)

sd Server page processing (Model-View-Controller) /

Web browser Web Server «server pages

Router

T T T
| | I
| request(ur, dsts) | I
I
I
I

resolve_controllerg |

==

«server pages
Model

Fig. 6 Server side processing (DICTIONARY)

Table 3 Server technologies for DICTIONARY

Technology | Server - DICTIONARY

utilization  ["yes/No | Description

Objects No

MVC Partly Separated PHP files for
data manipulation and
HTML rendering.

External No N/A
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components

XML Yes DOM.

Objects No N/A

MVC Partly Separated PHP files for
data manipulation and
HTML rendering.

Table 4 Server technologies for RESEARCH

Technology | Server - RESEARCH

utilization Yes/No Description

Objects Yes When it is suitable.

MVC Yes Full adoption with
Codelgniter application
framework.

External Yes Codelgniter plugins.

components pGraph.

XML Yes SimpleXML.

Obijects Yes When it is suitable.

MVC Yes Full adoption with
Codelgniter application
framework.

4.3 Client to server communication model

The Web page lifecycle has significantly changed with
AJAX technology adoption. In DICTIONARY project
any event raised in a web browser ended with page
reload (Figure 7). The data passed through the
communication channel has to maintain current web
page state (e.g. for form’s data validation).

sd Web page lifecycle - DICTIONARY/

Web browser Web Server

| initial_request(ur)
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:Web page |
P |
|
event() T !
- B request(ur, data) s |

L
R TL """""""" ﬂ
! I
>|< ‘Web page |
e e e D e :
|
event = ! |
request(ur, dats) |

[ —— | | E——— :|

L

| ! |
| % |

Fig. 7 Web page lifecycle (DICTIONARY)
This has changed in the RESEARCH project. The

page is reloaded only when a different functionality is
required (Figure 8), so the Web page state persists until
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another page reload occurs. This improvement is
available due to AJAX technology implementation. Any
number of asynchronous AJAX calls can be carried out
between page reloads.

sd Web page lifecycle - RESEARCH /

Web browser Web Server

| initial_request{ur)

t
loop AJAX Communicaﬁon/ |

10 .n] event() '

Fig. 8 Web page lifecycle (RESEARCH)

4.4 Data access

Any application incorporates a method in which
persistent data is handled. Most of web systems stores
data in database systems. Data are stored in relational
database management system PostgreSQL in both
projects, but MS SQL platform (and a lot of others
thanks to robust database layer) is supported for the
second project as well. Relational database models
(RDM) are created for both applications using Unified
modelling language (UML) and Enterprise Architect tool
(Tables 5, 6). This part of application development,
including database schema generation, is really stable
and unchangeable. But the way, the data are accessed in
PHP language differs. The abstract data layer (based on
Active Record design pattern) provided in application
framework allows us to support more target database
platforms. Unfortunately the change of the platform was
required for merging the RESEARCH system with other
university information systems (some data fields are
shared and the common university authentication system
is adopted) during the development.

The speed of development has significantly increased
using the CRUD (Create, Read, Update and Delete)
classes. Each table in RESEARCH project has a mirror
model class. All such classes are children of common
Crud class, where basic methods for database table
access are implemented. To access a new table in
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database system, an “empty” child Crud class is created
with all required functionality inherited.

Table 5 Data access for DICTIONARY

Technology | Data - DICTIONARY

utilization | Yes/No Description

RDM Yes UML. DLL Generation.
Abstract No Code uses native functions
data layer. for PostgreSQL.

CRUD No SQL scripts as required.

Table 6 Data access for RESEARCH

Technology | Data — RESEARCH

utilization | Yes/No Description

RDM Yes UML. DLL Generation.

Abstract Yes Active record library in

data layer. Codelgniter framework.

CRUD Yes Each table has associated a
class with basic
functionality.

4.5 Team communication

The next part compared (Tables 7, 8) is communication
between team members and sharing the code. In
DICTIONARY project the code sharing and merging
was based on folders on the network via FTP and Samba
sharing. Releases were managed as folders with
appropriate  names. Code merging was handled
manually. The RESEARCH project started to use
versioning control system Subversion. The flexibility of
work is improved. Developers can work on the project
files in parallel; releases are created automatically in
version control system.

Table 7 Team communication for DICTIONARY

Technology | Team - DICTIONARY

utilization Yes/No | Description

Model Yes UML

Versioning A little | Manual copy to the new
folders.

Change A little | Ad hoc. Bugs first then

Management next features.

Table 8 Team communication for RESEARCH

Technology | Team — RESEARCH

utilization Yes/No | Description

Model Yes UML

Versioning Yes Subversion with email
notification.

Change Yes Bug reporting. Change

Management request management.
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4 Conclusion

In the paper, authors shared their experience with web
development on two projects in different timeframes.
The paper demonstrates the rapid progress that has been
made in web development. The new paradigm of
frameworks was introduced in the web development for
both client and server parts of a web application. This
paradigm changed the web development significantly as
was demonstrated on the practical examples in the paper.
MVC add-on for ASP.NET, which is actually in second
version, is only the next confirmation of described web
development trends.

Based on our experience on RESEARCH project, it is
time for the DICTIONARY project refactoring to
improve the comfort of users.
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