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Abstract

Scftware development is a complex task and requires adaptation to accommodate the needs
cf the user. To make it easier to changes the scftware, in maintenance, now has developed
concept in the develcpment ¢ f the scftware, the model-view-controller pattern, which is the
architecture that can help facilitate in the develcpment and maintenance ¢ f sc ftware, because
in this architecture for a three-layer model, namely, the view and controller in development
done independently, so that it can provide convenience in the development and maintenance.
In addition, this architecture can also view a simple and interesting for the user. Sc ftware
system on-line test is scftware that requires interaction with the user, and maintenance cf
adaptive sc ftware. Because the test system on-line requires the development cf sc ftware to
accommodate the needs cf this growing quickly. This paper to analyse the Model-View-
Controller and try develcpment, to apply it in the development cf sc ftware system test on-
line.
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ABSTRAK
Pengembangan perangkat lunak adalah tugas kompleks dan membutuhkan adaptasi untuk
mengakomodasi kebutuhan pengguna. Untuk membuat konsep dan perubahan perangkat
lunak, dalam pemeliharaan, sekarang telah dikembangkan lebih mudah dalam
pengembangan perangkat lunak, pola model-view-controller, yang merupakan arsitektur
yang dapat membantu men fasilitasi dalam pengembangan dan pemeliharaan perangkat
luna. Hal ini, karena dalam arsitektur model tiga-lapis, yaitu: tampilan dan pengontrolan
dalam pembangunan dilakukan secara independen, sehingga dapat memberikan
kemudahan dalam pengembangan dan pemeliharaan. Selain itu, arsitektur ini juga dapat
melihat hal-hal yang sederhana dan menarik bagi pengguna. Sc ftware sistem on-line test
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adalah perangkat lunak yang memerlukan interaksi dengan pengguna, dan pemeliharaan
perangkat adapt.f. Karena sistem ujian on-line memerlukan pengembangan perangkat
lunak untuk mengakomodasi kebutuhan ini berkembang dengan cepat. Makalah ini untuk
menganalisis Model-View-Controller dan mencoba pembangunan, untuk menerapkannya
dalam pengembangan perangkat lunak sistem pengujian on-line.

Kata Kunci: Model-view controller, arsitektur, pola, on-line test

INTRODUCTION

Software development is a complex task. Software development process,
from concept to implementation, known by the term System Development Life Cycle
(SDLC) which includes stages such as requirement analysis, design, code generation,
implementation, testing and maintenance (Pressman, 2002; 37-38). In the software
development also requires architecture or pattern that can help in the development of
software.

Currently, many software development utilizing a concept of programming
by using the Model-view-controller pattern, which is the architecture with a lot of
help in the development of software that is easy to maintenance, especially those
based interaction with the GUI (Graphical User Interface) and the web. This is in
accordance with the statement Ballangan (2007) : “MVC pattern is one of the common
architecture especially in the development of rich user interactions GUI Application.
Its main idea is to decouple the model. The interaction between the view and the
model is managed by the controller. *

In addition Boedy, B (2008) [1] states that: MVC is a programming concept

that applied to many of late. By applying the MVC to build an application will be
impact to ease at the time the application enters the maintenance phase. Development
process and integration is becoming easier to do. Basic idea of MVC is actually very
simple, namely to try to separate model, view, and controller.
The concept of software development with the architectural model, controller and
view this is very helpful in the development of software test on-line. This is because
software development with the concept of model view controller, and this can help
make it easier to do maintenance and make the look interesting, so that user interaction
with the software more attractive and easier.

This study focused on the concept of software-based GUI to apply the Model-
View-Controller pattern is applied to the development of software Testing On-line at
the Computer Science Faculty of Sriwijaya University considerations related to the
concept in terms of quality, flexibility and ease of maintenance (expansion or
improvement), as cited by many of the literature.
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From the background that has been described above will be conducted the
research with the title: “The concept of Model-View-Controler (MVC) in the case
study solutions Software development test on-line”

PROBLEM FORMULATION

Research was conducted in order to solve the problem how architecture Model-
View-Controller (MVC) in the ease of making the software, in this case study
application to take the exam online.

OBJECTIVES

This study aims to understand the development of Software architecture model
with the pattern model-view-controller with on a case study to implement the software
system on-line test.

DEFINITIONS

Popadyn, 2008 [8] defines: Model - View - Controller is an Architectural pattern
used in software engineering. Nowadays such complex patterns are Gaining more
and more popularity. The reason is simple: the user interfaces are becoming more
and more complex and a good way of fighting against this complexity is using
Architectural patterns, such as MVC.

MVC pattern consists of three layers as in research by Passetti (2006): The
pattern separates Responsibilities across the three components, cach one has only
one responsibility.

a.The view is responsible only for rendering the Ul elements. It gives you a presentation
of the model. In most implementations the view usually gets the state and the data it
needs to display directly from the model.

b.The controller is responsible for interacting between the view and the model. It
takes the user input and figures out what it means to the model.

c.The model is responsible for business behaviors, application logic and state
management. It provides an interface to manipulate and retrieve its state and it can
send notifications of state changes to observers. Each layer has the responsibility of
each of each integrated with one another. The MVC abstraction can be graphically
reprensented as follows.
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Figure 1. MVC abstraction

Events typically cause a controller to change a model, or view, or both. Whenever
a controller changes a model’s data or properties, all dependent views are automatically
updated. Similarly, whenever a controller changes a view, for example, by revealing
areas that were previously hidden, the view gets data from the underlying model to
refresh itself. Otherwise, the common workflow of the pattern is shown on the next
diagram.
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Figure 2. Common workflow MVC pattern
Control flow generally works as follows:

a. The user interacts with the user interface in some way (e.g. presses
buttons, enters some input information, etc.).

b. A controller handles the input event from the user interface.
c. The controller notifies the model of the user action, possibly resulting in a

change in the model state
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d. A view uses the model to generate an appropriate user interface. The view
gets its own data from the model. The model has no direct knowledge of
the view.

¢. The user interface waits for further user interactions, which then start a
new cycle.

MODEL VIEWE CONTROLLER ARCHITECTURE

On the development of software architecture with the pattern or model-view-
controller, the software development divide into three parts, namely the model, view
and controller.

Biyan (2002) points out: MVC is a design pattern that enforces the Separation between
the input, processing, and output of an application. To this end, an application is divided
into three core components: the model, the view, and the controller. Each of these
components handles a discreet set of tasks.

a. Model

Model here as a representation of the data involved in a transaction process. Each
time the method / function of an application need to access to data in a, the function
/ method is not directly interaction with the source data through the model but
should be first. In this model only allowed to interact directly with the source data.

b. View

View as the presentation layer or user interface (display) for the user of an
application. Data needed by the user will be formatted in such a way that can be
run and presented with the view that the format is adjusted to the user requirement.

¢. Controller

Controller is logic aspect of an application. Controller will determine the process
bussiness of applications are built. Controller will respond to each user’s input
with the conduct of the model and view so that the appropriate request / demand
from the user can be met well.

Each layer are interconnected and mutual dependence of each other, this is
like that disclosed by Anderson, DJ (2000), As we are building each View on
demand, it must request data from the model every time it is instantiated. Hence,
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there is no notification Model to View. The creation of the View object which
must demand any necessary data from the model.

Views and Controllers together can be considered the Presentation Layer in a
Web Application. However, as we will see it is easy to cleanly separate Views
from Controllers in a Server-side Web Application.

HTTP L
Fequest Page

Presentation Controller :{> Yiew
Laver
Mode| Proklem Domain
Layer services

Figure 3. Client to Presentation Layer Interaction showing the MVC Separation at the Server

The Model, on the other hand, is separate from the Presentation Layer Views
and Controllers. It is there to provide Problem Domain services to the Presentation
Layer including access to Persistent Storage. Both View and Controller may message
down to the model and it in turn will send back appropriate responses.

Some of the MVC in field research has been done, among others:

Sauer in the research entitled “MVC-Based Modeling Support for Embedded Real-
Time Systems” states that “Effects of real-time requirements on the model, view,
controller and communication components have to be identified, eg in the scenario for
signalling to a warning message and handling it by the user or in the case of exception
handling. It has to be answered, which time constraints apply to each component
“effects in real-time requirement on the model view controller can be identified so
that it can be signed quickly.

Ogata in their paper describes the design of the framework that the Model-
View- Controller is called Event-driven MVC-Active is based on the active object.
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On this model treats each input by using the Event-driven mechanism and the process
of placing objects in the active display. This model is very suitable for applications
that focus on the GUI. This model has been implemented to the Smalltalk.

Naturo, et all, (2004) propose a design pattern that supports the construction
of adaptable simulation software via an extension of the Model / View / Control
design pattern. The resulting Model / Simulator / View / Control pattern incorporates
key concepts from the DEVS modeling and simulation methodology in order to promote
a Separation of modeling, simulation, and distributed computing issues. The advantage
of this simulation approach to software design is considered in the context of other
documented attempts to promote component based simulation development [6].

Veit (2003) propose to use the model-view-controller paradigm as a benchmark
for AOSD approaches, since it combines a set of typical problems concerning the
Separation and integration of contens. [11]

Morse, SF et all(2004) introduce Model-View-Controller Java Application
Framework. This paper propose a simple application framework in Java that follows
a Model-View-Controller design and that can be used in introductory and core courses
to introduce elements of software engineering . Although it is focused on applications
having a graphical interface, it may be modified to support command-line programs.
The application framework is presented in the context of development tools Apache
Ant and JUnit. [5]

Software development through the MV C approach, maintenance and evolution
of the system more easy to do, with the divide in layers. The layers in the software
divide into three layer.

By applying the concept of MVC, the source code of an application to be more tidy
and easier to maintenance and developed.

In addition, the program code has been written that can be used again for
other applications by changing only some. Basically, the MVC to separate the data
processor referred to as a model and user interface (UI) or HTML template in this
case called the View. Mean while, as the fastener Controller Model “View to handle
the request so that the user data is displayed correctly.

Online Testing

Testing activities as one of the activities in the teaching-learning can be done
anywhere with the help of information technology. This activity is called with the test
on-line.

In the test conducted on-line, the need for the many variations of problems
and supply problems are very important addition to the maintenance of the software
is needed to accommodate the needs of adaptation to the development of the user.
Effectiveness and level of security required in both documents the shoptalk addition,
the tests also required a good appearance and reliable in showing shoptalk test. Is
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required for a concept development and architecture in both software development
support on-line test this.

RESEARCH METHODE

Steps will be done in this research are: study of literature on the concept of
architectural pattern Model-View-Controller, and implementing MV C architectural
pattern in development software test on-line.

RESULTS AND DISCUSSION

1. Analysis of Needs
The results of the analysis needs in the form of Functional Requirement have
3 main menus: the login process, the main page, the lecturers and the student Menu

2. MVC Architecture Concept Analysis Software Testing Online
Architecture Model-View-Controller pattern 1s that can help build the project more
effectively. In the development of this pattern is done with divide component of Model,
View and Controller in the development of software. Divide is useful to separate the
parts in the application so that the ease in application development and maintenance.
This is in line with the expression: Model-View-Controller design software to assist
with the needs divide similar. Model View Controller is a class analysis to the stages
of the design phase. [7] On a system equipped with the software, the changes are
often the user interface. User interface is the part that dealt directly with the user and
how it interacts with the application, the focus point made to conversion based on
ease of use.

Business-logic in a complex user-interface to make conversion to the user interface
became more complex and simple mistakes occur. Changes one part has the potential
of the overall software. MVC can provide a solution to the problem by dividing the
pattern into sections separate, Model, View and Controller, split between the part and
create a system of interaction between them
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Figure 5. MVC architecture is applied to the software test online
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3. Model layer

Layer model in the MV C pattern that represents the data used by applications
as business processes associated it. Domain Model is a representation of the model
layer. Whole class at the model are in a layer model, including the class that supports
it (DAO class).
4. View layer

This layer contains the entire details of the implementation of the user interface.
Here, the components provide a graphical representation internal application process
flow and lead to the application user interaction. There is no other layer that interacts
with the user, only the View.
On the software Online Testing System which is being developed, a layer view of the
files containing the display for the user that consists mainly of HTML script.
5. Controller layer

Controller layer in MV C provides detailed program flow of each layer and
transition, will be responsible for gathering events made by the user from the View
and update components of the model using data entered by the user.

On the software Online Testing System which is being developed, there is only

one controller class that is Front Controller class. Use one Controller class is because
the scope of the software that is still small, so the controller does not need separation.

CONCLUSION

Results from this research are: development of software can be divide in
several layers, divide layer in the development of software architecture with the
concept of Model-View-Controller can assist in system maintenance and evolution,
and software development Testing system architecture apply online with the Model-
Controller-View very helpful in further development, because the software system
test online this very need for reliability Users interface.
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