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identify problems that are encountered when usiagaJ
IDEs to develop mobile applications. We also assbes

Contextual |nquiry (C|) is a method developed by Utlllty of CI for eXtraCting the design requiremerfbr the

Beyer and Holtzblatt for grounding design in thentext of

IDEs. NetBeans IDE was considered as the idealttblise

work being performed by user(s)_ This paper is &bou for this research. This is due to the fact thas ian open

identify ways of improving the usability of Javaelgrated
Development Environments (IDEs) for developing heobi
applications. We also describe our approach of thethod
to support mobile application developers, throupk tise
of an IDE (NetBeans IDE in the context of this ezsh).
Cl provides useful data on the typical problemsnfibin
various tools for developing mobile applications which
our design ideas were based. The data that wasael
from this method was subjected to further analysisl
guantification, beyond what Beyer and Holtzblatygested
as well as a way to defend the potential usefulrefss
mobile IDE for mobile applications development.

1. Introduction

Integrated Development Environments (IDEsuch
as Eclipse, Visual Studio, NetBeans, JBuilder, ate.tools
of choice for developing mobile applications anéyttare
also instrumental in developing individual compatsefor
mobile applications (Soroket al, 2006).

Developing mobile applications using arfytloese
development environments is a complex task (Soedkd,

source IDE and it is considered as the most widelgd
Java IDE for developing mobile applications for nteb
devices (Bensoat al, 2004).

Therefore, we were interested in findingys to
improve the usability of Java IDEs for mobile apptions
development and to provide more support for Javaileo
applications developers through the IDEs.

The techniques of Cl recommend observitgyities
as they occur in their natural context in ordeb&able to
portray the process of the work as well as theadiscy of
the places where technology could be applied teatehe
observed difficulties (Cross and Warmack, 2000)isTh
method was chosen because it would provide datat Zbe
detailed problems faced by Java mobile applications
developers when using a Java IDE to develop mobile
applications and it will also provide guidance e tlesign
of the support framework (Jones and Marsden, 2@08)
(Preeceet al, 2007).

2. Contextual Inquiry
Cl, as described by Beyer and Holtzbla# sructured

2006). However, one vision of mobile applications @pproach to the collection and understanding ok diam
developers is to deliver robust and comprehensivefieldwork with the purpose of building a tool theipports

applications for various mobile devices that one easily
carry, through using one of the IDEs mentioned abov

The popularity of mobile applications asedvices are
now such that we feel it is time to look at how Wabbile
applications developers are supported through
existing development tools.

This research uses Contextual Inquiry (EQltzblatt
and Beyer, 1997) to investigate how mobile appibcet
developers can be supported through Java IDEsder do

the user of a system. It is a method that provittes
researcher and/or designer with a grounded andleatkta
knowledge of users’ work as a basis for their degifixon
and Raven, 1994). This is usually achieved by fogjea

thesétrong relationship with the users. This will deteére how
well the researcher/designer understands the usensler

to be able to support them. And users are alwagsnasd
as the expert in their work (Holtzblatt and BeyE397) and
(Jones and Marsden, 2005).



Goal Run code for various devices

Code was working fine but could not be

Content | adapted to different mobile devicgs
without changing the code
While trying to make sure that the cople
works fine on all the devices, there dre
Outcome

various versions of codes of emanajed
from only one written codes.

Table 1. The Table showing the action that users wish to
achieve.

Cl is always achieved through a face — tdaee
interaction using an apprenticeship model whichvigies
an attitude of inquiry and learning while the usams being

Integrated Development Environment (IDE) for depéahg
mobile application (Soroket al, 2006). In order to achieve
this, the researcher/designer has to conduct aerdton

of user. However, this can be achieved through gusin
contextual Inquiry (Holtzblatt and Beyer, 1997).

To this end, we conducted an observatio8ixfy four
mobile application developers while they were usdimegjir
various IDEs to develop mobile application using
contextual Inquiry (CI).

The following data and results were cobectand
obtained from our ClI method: 84% felt that NetBeans
supports the way in which they work. However, after
further use of Cl as well as follow-up intervievoiiés and
Marsden, 2005) and (Preeet al, 2007), it was clear that
mobile developers expect mobile application to run

studied (Holtzblatt and Beyer, 1997) and (Jones andcorrectly on all J2ME-enabled software and hardwarg.

Marsden, 2005) and it defines a clear set of corsceather

J2ME-Enabled mobile devices). But this is not alsvétye

than a list of specific questions which enables thecase (Mace, 2006).

researcher/designer to focus on a few key issuggathner
concrete data during the session that they may Wétethe
users.

The importance of Cl is that you can asksgions and
prompt for explanations immediately (Holtzblatt eBelyer,
1997) and (Preecat al, 2007).

3. Methodology
Using CI, Sixty four expert mobile applicets
developers were recruited and observed in theiceplaf
work, that is, the Computer Science departmentriboy
of the University of Cape Town. This was done dgrihe
first and second semester of the session. Therokszanet
with each mobile applications developer and explaithe
motivation behind CI — to identify programming difflties
that mobile applications developers experience evhil
developing mobile applications using one IDE or ttieer
in order to be able to provide support for thedécdilties.
This would be achieved by observing the developsrhey
develop their mobile applications using variousalivEs
However, as developers develop their applicatichs,
researcher recorded the observations on both ther @ad
video.
Hypothesis about the programmer

actions ewer

Hence the result from our method of Cl sadwhat in
a typical development, porting and testing Java iteob
applications using a Java IDE such as NetBeanspdeg!
JBuilder, etc. take longer time than expected oeoto be
able to accommodate the varieties of devices to be
supported through a particular IDE.

4. Design (Supporting Mobile Developers)

After we analyzed the results, our redeaticen
focused on better supporting mobile applicationsettgers
while developing mobile applications for a varietf
mobile device platforms. This however, can be done
through a development environment (that is, the)|BEce
almost all mobile applications developers are now
developing mobile applications through one IDE be t
other (Sorokaet al, 2006).

However, our research focused on the NmiBeDE.
This is because the NetBeans IDE is an open source
environment which allows for alterations and alsiog
result from our research in addition with the kiere
survey conducted showed that, NetBeans is considere
be the most widely used IDE for developing Java iteob
applications (Bensoet al, 2004).

Therefore, we designed a plugin to be ripomated

formed. This was later shown to the developers. Forinto the NetBeans IDE. The plugin we built is cdlle

example, “You want to be able to port your appliag to

Mobile Tools for NetBeans (MTN) which can be used t

various mobile devices by using the functionalities aid the development of mobile applications that ¢en

provided by the IDE.” and the developers would yepl
“Actually, | want to be able to write one set ofdecand by
using this IDE, | want my application to work orffdient

easily ported into different mobile devices througging
NetBeans IDE without the need to adapt the apjpdiceor
each mobile device profile. MTN’s major function ts

mobile devices without changing the codes.” This is help mobile developers preprocess source code &ptad

represented in Table 1 above. Participants wereetiery
paid approximately $10 for their time and partitipa.

4. Findings and Results

Understanding how and where to improve thecode only needs

environment for Java mobile developers, workingJamna
mobile applications requires some investigatiomrder to
learn how they do their work, while using a pairécu

mobile applications to various mobile devices. Doal is

to keep only one form of source code which, when
preprocessed, generates code and metadata whichecan
executed correctly on J2ME-enabled devices. Thecsou
to be written once along with
accompanying directives for the tools. A deviceablase,
which is an XML file, only needs to be altered tmtain all

the devices the programmer wishes to target. Tool



directives are used to preprocess the source dtdse are
simple code snippets that help during the prepsiogs
stage. All the directives start with the Java comtrmde
(that is the two forward slash //) followed by tpheund
symbol (#).

5. Evaluation
The results from the contextual inquiry @alieen

5.2. Task in the Evaluation

The following three tasks were developeaider to
evaluate the MTN that was developed to support haobi
applications developers.
Task 1: To develop a simple mobile application and
preprocess it according to the various devices hefirt
choice based on the experience acquired in theduto
Task 2: To write a build (XML) file based on the

applied in implementing a system to support mobile experience acquired during the tutorial session.

developers as presented in the design section. awe
Jones and Marsden, (2005) argued that designersnotay
know how useful their system is until an evaluatiwes
been carried out. Hence, we evaluated of our design

Our evaluation focused on determining tasks$ the
users achieved in using the system, rather thaluatirag
the system performance (Thomas, 1999). Also we wete
so interested in how efficient the users are imgighe
design but rather how well the system supportgtied of
the user (Preecet al, 2007). Therefore, a prototype
application has been developed for the purposehisf t
evaluation. This is because we were not interested
knowing whether a mobile application programmerwso
how to write code but rather how well the system balp
the programmer achieve the task for which it wasigieed
(Dumas and Redish, 1999).

To this end, a sample application was dmed for
the evaluation purpose and this was a simple maobhédeu.
This is a simple application and was developed liszave
wanted the tasks that would be carried out by usetse
simple enough so that users will be able to evaluhé
system successfully (Dumas and Redish, 1999) amk¢E
et al, 2007).

5.1. Subjectsin the Evaluation

During the evaluation of a system, itrigperative to
choose subjects who currently use, or will use dasign
(Dumas and Redish, 1999) and (Nielsen, 2003). Hewev
Preece et al, (2007) argued that when conducting
evaluation, it is important to recruit subjects wiepresent
the sample population for which the system is tade.g.
users with some range of expertise in the contéxhe
study. In this study, the subjects were those wdeehhad
experience in developing mobile application.

Also, it will take many more than five wseto
successfully evaluate a system (Spool and Schrp2aef.)
and (Scholtz, 2004) also suggested that more tivenof
seven subjects per cell is the recommendation fier t
evaluation of a system or design where a cell s a
class of subjects who represents the users. Therefee
evaluated our design with seventeen (17) subjedtsof

Task 3: To use the build file to build and prepss¢he
application to various devices as defined in theiae
collections.

The chosen topics for the tasks were itified to be
simple to use during the evaluation after Niels@03)
suggestion on tasks to be used during evaluatiosh an
therefore were considered most important. The afficof
the tasks was also reviewed by colleagues as getha
consulting HCI expert during the design of the
guestionnaire. A pilot study was also conductec wite
potential users who would not be involved in theirma
evaluation study in order to determine the viapibtf the
experimental procedure (Preee¢ al 2007). This also
helped us to decide the criteria for what would stivute
successful completion of the task.

5.3. Evaluation Environment

In order to guarantee comfort and provadamiliar
environment, the evaluation was conducted in the
postgraduate computer laboratory of the Departmant
Computer Science at the University of Cape Towne Th
users’ privacy and their confidentiality were maintd
throughout the process of the evaluation. This,diEin
order to consider the ethical issues that areaelad user
evaluation as pointed out by (Preeteal, 2007).

5.4. Evaluation Procedure

On arrival, the agreement/consent form giasn to
subjects to fill, sign and submit,. After this, gedis were
introduced to the system as well as the evaluatiahwas
to be performed and instruction on how this woutddone
was given. The purpose of this was to make sureaha
subjects were given the same information and instm.

The subjects were asked to sit alone wittomputer
system running Windows XP and NetBeans versionas.5
well as Java Development Kit (JDK) 1.5. Each subfeat
participated in the evaluation study did so sepdyat
Before starting the main tasks, subjects were gav@opy
of the sample mobile menu application and a sampthe
build.xml file that would be used to run the apation and
were instructed to explore the sample applicatmmup to

which were students from Computer Science (3 PhD10 to 15 minutes to familiarize themselves with it.

students, 7 Masters Students, 5 Honours studeris2an
Undergraduate students).

Each subject was then asked to walk tHrdbg three
tasks and they were asked to tell us what they tém&ing
as they walk through the samples and as they mertbe
tasks (think aloud) (Jones and Marsden, 2005) Bnelete
et al, 2007). They were given up to 10 minutes for fingt f
task, 20 minutes for the second task and 10 mirfotethe



third task. If they did not finish a task withinettallotted
time they were ask to stop. When all the tasks were
completed, the subjects were given a post-testignesire
which consists of items derived from the [QUIS user
satisfaction questionnaire] to fill and returnedfdoe
leaving the evaluation room. When the questionnaias
completed, a debriefing session and an unstructurec
interview were held in which the subjects were dsfa@
their opinion (Preecet al, 2007).

We wanted subjects to complete these tasks
investigate and assess the suitability of the apptin as
realistically as possible based on the followinge¢h
assessments:

How well the application was designed.

How easy the system was, in terms of time to 6 Conclusion

complete tasks by subjects and error rates during Through this research, we have been abstablish

task completion. that contextual inquiry, which forms part of thewne
How well the system supports mobile developers generation observation methodology, is the besnfove

in developing applications for specific devices. the usability of a system. This is because it alow
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Figure 1. Graph result for Overall user reaction to the System

In summary, there were four different sections miyieach
evaluation and all these took up to 1 hour on terage.
These sessions were:

Introduction of the system and the experiment to
perform

Tutorial about the system

Carrying out tasks using the system
Questionnaire administration, debriefing session
and unstructured interview.

5.5. Results and Discussion

Responsiveness is the most important fadto
determining users’ satisfaction with a system (Beext al,
2007). All the users found the system satisfyingrddiked
the fact that little needed to be done when udirgtool as
they only need to perform some changes in the
configuration file. This was further confirmed irhet
unstructured interviews conducted after the evalnat

The result of our observation coupled vilite users
response from the questionnaire shows that 78%hef t
subjects find it simple to quickly learn how to oste the
system while 72% of the subjects got started wiib t
system quickly. It was observed that only 1% of tisers
found it a little difficult to get the scope of tegstem at the
beginning. The result from the users’ response shiotlat
the time to learn and operate the system was veigkg
Also, our result showed that 78% of the subjecteed)that
the system was very fast; it took less than 10 rsé&sdo
preprocess an application for 30 different mobéeides.

Our result also showed that 76% of thejexib
agreed that the system was reliable because wlieg the
system, no error was encountered. This is becaesertors
have been pointed out and dealt with, during tha ptudy.

researcher to learn more about the users’ acfiviorder to
be able to provide support for them.

However, the major goal of this researcidgtwas to
establish how we can support mobile applicatiorettgpers
through a Java IDE by using contextual inquiry. Bé&stns

was the IDE of choice for the purpose of this regeaAs

stated earlier, this was because NetBeans wasdeoadi as
the most widely used IDE for Java mobile applicatio
development (Bensoet al, 2004). A mobile tool called
Mobile Tools for NetBeans (MTN) has been designed a
developed to support our research. A set of differe
configuration descriptions for mobile devices wasigned,
implemented and were put together to form the MWé
conducted the evaluation of the tools to establiflether
the tool presented a more effective, efficient, aatisfying
solution than those currently available.

The research that was conducted and pexsémtthis
paper provides support for mobile application depets
through a Java IDE. It is our belief that more eesbers
and designers should use the ideas presentedsipdper to
support their intended users.
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