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A Software Development Process for Mobile Applications
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ABSTRACT

In this paper, we present a development process model for mobile applications. It consists of five development phases including
requirements analysis, architecture design, navigation design, page design, and implementation and testing phase. It provides a design
method with diagrams. Our development method helps program developers define functional requirements and design applications
architecture and functional flow. Through our method, they can reduce their applications development time and effort. We applied
our method to developing a mobile application, and then presented the diagramming products as the result of performing

development phases.
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1. Introduction

Applications running on mobile devices are becoming so
popular that they are representing a revolution in the IT
sector [1]. A mobile platform consists of various source
codes to control a microprocessor and hardware. So, mobile
applications must include various software that use APIs
supported by the mobile platform [2]. This paper presents a
development process model to help software engineers to
improve productivity and quality of mobile applications.

In section 2, we introduce the characteristics of mobile
applications. We present a development process model in
section 3. We apply our method to an application example
in section 4. Finally we come to a conclusion in section 5.
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2. Mobile Applications

There are two kinds of traditional mobile applications:
web-based applications and native applications.

Web-based applications consist of web pages optimized
for mobile devices and can be developed by using HTML,
JavaScript and CSS. They usually run on a server, so they
cannot access the mobile devices’ feature(for example, the
physical camera device).

Native applications are developed for specific mobile
devices. They can access the functionalities of mobile
devices, such as GPS, file storage, databases, SMS, mail
box, etc. They can be downloaded, installed, and sold in an
application store[3]. In this paper, mobile applications refer

to native mobile applications.

2.1 Characteristics of Mobile Applications

Mobile devices, in particular smart phones, have become
popular in our lives. Mobile applications are necessary for
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providing smart phone devices with functionalities for
mobile data services.

Mobile applications are different from desktop applications
because smart phone devices are resource-limited embedded
systems and are developed separately on different development
platforms with different operating systems such as RIM of
Blackberry, Windows Phone, i0S, Symbian, and Android [4].

Some of the challenges involved in mobile application
development include handling different devices, multiple
operating systems, and different programming languages
such as Java, Objective-C, and Visual C++. In addition,
mobile applications are developed in small-scale, fast-paced
projects to meet competitive market demand [5].

2.2Architecture of Mobile Applications

Development of mobile application program with Android
requires Java programming language using the Android SDK
which provides the tools and APIs necessary for development
[6]. An applications program is packaged as an Android
package, “apk” file. An APK file includes all the files related
to a single Android application. Figure 1 shows the Android
applications architecture.
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Figure 1. Android System Architecture.

3. A Development Process Model

We propose a development process model for mobile
applications, which includes five phases: requirements
analysis, architecture design, navigation design, page design,
and implementation and testing. Figure2 shows the entire

development cycle. This process model is iterative between
phases to support feedback. The iterative feedback improves
the product quality through recursive review and evaluation.

3.1 Development Phases

Requirements Analysis. Developers define the goals and
functions of the mobile applications. The purpose of the
requirements analysis phase is to analyze the application
domainthrough the viewpoint of users. Therefore, the
communication between developers and users is very
important. The success or failure of a project is dependent on
the degree of understanding the user’s requirements.

[ Requirements Analysis

v

Architecture Design

v

Navigation Design

!

LIT1T

[ Page Design
[ Implementation and Testing

Figure 2. A Development Process Model for Mobile
Applications.

In this phase, developers define the target users who will
use the application. They also analyze the contents, functions,
constraints, and who is going to provide new content. The
product of this phase is requirements specification.

Architecture Design. Developers determine the most
suitable architecture according to the result of the requirements
analysis phase. Developers divide the application domains into
sub-applications. Well-defined architecture can reduce the
complexity of the system and provide the work boundaries
for developers. The product of this phase is the architecture
design diagram.

Navigation Design. Developers define navigation relationships
between pages (screens of smart phones) of the mobile
applications. The navigation relationship includes the link
relationship and data migration between the pages and makes
the mobile applications different from general applications. The
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mobile applications program generally consists of more than
one page. Users of applications navigate the pages to retrieve
information or to accomplish what they want to do. The product
of this phase is the navigation design diagram.

Page Design. Developers design the screen layouts and
functions for all of the pages. The pages can be classified
into static pages and dynamic pages according to their
functions. The function of static pages is to show their
contents. The function of dynamic pages is to accomplish
tasks such as data processing or accessing databases. The
products of this phase are the page detail design diagrams.

Implementation and Testing. The analysis and design
specifications can be implemented in a straightforward
manner by programming all of the page detail design
diagrams. The behavior of the mobile applications must be
tested on the emulator and on the mobile device because the
applications on an emulator may perform differently from
them running on a mobile device with various hardware and

software versions [7].

3.2 Graphic Notations

Our method provides program developers with two main
notations, components and connectors, for modelingdiagrams
for analysis and design phases. Components represent the
functional modules of the system while connectors represent
the interactions between components. Figure3represents the
notations of the diagrams for modelingmobile applications.

Components Connectors
Architecture )
Component General Link

""""" » Indirect Link
Page
C t . )
[ Jromponen =P Direct Link
Passive )
Hieiive <:> Database(DB) Link
:] Component .
=3 Sequence Link
Database
Component
--------- Group
___________ + Component

Condition
Component

Figure 3. Graphic Notations for Design Diagrams

Components in the diagrams are classified intoseven
categories: architecture, page, passive, active, database, group,
condition.

The architecture component is used to represent the
structure of applications in the architecture diagram and
represents the function of an application. The page component
represents a page in the navigation design diagram. The passive
component represents a static functional module. The active
component represents a dynamic module. The database
component represents a data repository. The group component
can be used to combine a set of components into one group
of functions. The condition component is used to specify a
condition. All of these components are used in the page detail
design diagram.

Connectors in the diagrams are classified intosix categories:
general link, indirect link, direct link, data link, DB link,
sequence link.

The general link represents the existence of any
relationships between two components in the architecture
design diagram. The indirect link and the data link represent
the transitions occurred by a user’s clicking on a button. The
indirect link does not contain a data transmission between two
components. But the data link contains a data transmission
between two components. The direct link represents an
automatic page link in the applications program. The Database
link represents a data transmission between a functional module
and a database. The sequence link represents the sequence of
the activation of components. The Database link and the
sequence link are used in the page detail design diagram.

3.3 Diagrams

The following three kinds of diagrams are produced after
we analyze and design an application:

- The architecture design diagram
- The navigation design diagram
- The page detail design diagram.

The Architecture Design Diagram. Thearchitecture of
software is defined by computational components and
interactions among components. The well-defined structure
makes it easy to integrate and maintain the parts of a large
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application. The architecture design diagram shows the
vertical and horizontal structure between functions of
applications and does not include the information about the
detail algorithms. This diagram is concretized in the
navigation design diagram and the page detail design
diagram.

The Navigation Design Diagram. The most important
characteristic of mobile applications is the navigation feature.
Because mobile applications consist of pages(one screen
form of a smart phone),users of the applications have to
explore multiple pages to search for information or
accomplish what they want to do.

The navigation design diagram represents the navigation
relationships among pages. It shows the link relationships
and data transformation among pages.

The Page Detail Design Diagram. The page detail
design diagram represents each page in detail. The pages are
classified into static pages or dynamic pages according to
their tasks. Some pages may include the characteristics of
both.

The static pages display their contents and are described
by the design patterns. On the other hand, the dynamic
pages perform some tasks and are described by the
functional flows to represent the algorithms for the tasks.

4. Mobile Application Example

We apply our method to developing a mobile application
that provides the information about the locations of
classrooms. It requires a classroom number as an input from
users, and then shows the information about the location of
the classroom. Figure 4 shows the application development
environment supported by Android and Eclipse.

Figure 5 shows the architecture design diagram for the
main starting page. Here you can see the simplicity and high
level nature of our method. The application includes two
computational components: Search and Exit. The component
Search is processed by the two components, Success and
Failure, checking the validation of the input from users. The
architecture design diagram includes architecture components
and general links.

- aueeony finovicyacr | RONEI

Clickiistener(new OnclickLisy

) Search BT

Figure 4. Application Program Development
Environment

Figure 5. The Architecture Design Diagram

If users enter a correct classroom number, the information
system prints its location. If they don’t, it prints failure
message. The component Exit includes the procedures for
users’ exiting the information system.

Figure6 shows the navigation design diagram for the
architecture design diagram in FigureS. Figure6 represents
the
application by using the page component, the direct link, the
data link, and the database link. The component in this
diagram is concretized in the page detail design diagram.

the navigation relationships between pages for
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Figure 6. The Navigation Design Diagram

Figure 7 shows the page detail design diagram for Figure
6. Figure 7(a) is the screen layout of the start page of the
application. It shows users tow button types, Search and
Exit. These can be implemented differently for different OS
allowing for a native user experience while maintaining a
simple design diagram. The position of input that user enter
a classroom number is above two buttons. The result of
users’query is printed at top. Figure7(b) represents the
functional flows of the function “Search”. It performs the
component Success or the component Failure after it
compares the input from users with data already stored in
the DB.

Text_View

Result

Image_View

Image

Input

ClassRoom_Number

Buttonl Button2

Search Exit

(a) The Design Patterns

Get User
input
Input==
DB data

Success :
View Class Info

Failure :
View Failure

(b) The Functional Flows

Figure 7. The Page Detail Design Diagram.
Comparison of our approach with other mobile
development models shows advantages in the areas of
simplicity and elegance as outlined by the above figures and
explanations. Also see section 2 for more detailed
information about the differences between our proposed
method and preexisting methods.

5. Conclusions

Mobile devices, in particular smart phones, have become
popular in our lives. Mobile applications are necessary for
providing smart phone devices with functionalities for
mobile data services.We present a development process
model to help software engineers to improve the productivity
and quality of mobile applications. Itconsists of five phases:
requirements analysis, architecture design, navigation design,
page design, and implementation and testing.We applied our
method to an application example, and produced design
products with diagrams supported by our approach. Through
our approach, we could easily understand the requirements
of a mobile application, and design its architecture and
functional flows.
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