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Abstract

The purpose of this paper is to do a research on context awareness concept in instant
messaging applications, The widely used instant messaging systems usually incorporate
the same context awareness function that displays the current status of other users. There
are many prototypes of context aware instant messenger program that already being
developed and being tested in order to ensure the applications are able to display the
users’ status in a more reliable and accurate manner. However, the availability indicators
provided by instant messenger only useful for users who are planning to have
communication with other users. This kind of context aware does not help users {o use
the instant messaging systems for another purpose such as to schedule an appointment

with one of their contact list.

By realizing this issue, the design of a Context-Aware Instant Messenger with Integrated
Scheduling Planner system is proposed to cater the problems. The solution application is
designed for all computer users especially for the staffs in organizations and universities
students which will enable them to do any appointment through instant messaging
system. Throughout this document, the existing prototype of instant messaging Systems
is discussed regarding their context awareness concept and at the same time is compared

to identify their strong and weaknesses.

From the finding of the research, new project plan is discussed in order to develop a new
brand prototype of instant messaging application starting from planning, analysis,
design, prototype development until prototype system testing. Prototyping methodology
is chosen for the development of this application because of the time constraint. There
are three prototypes with different level of functionality has been produced by this
project to exhibit the scheduling planner function.

Based on the research done, the Context-Aware Instant Messenger with Integrated
Scheduling Planner system was found to transcend current instant messaging products
by having new feature which enable the users to schedule any event with their contact

list.
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CHAPTER 1
INTRODUCTION

1.1  Background

Nowadays, intemet-based communication tool are widely used by people around the
world as it eases them to comtmunicate with other people without any cost at any places
as long as there is internet connection. Internet-based communication tools refer to
forums, chats, voice over Intemnet Protocols (VolPs), emails and websites. E-mail,
instant messenger (IM) and VoIP normally used by staffs within an organization to
communicate with each other. Usually, these people use e-mail application for example
MS Outlook, to deliver important information as well as to schedule a meeting or
discussion with other co-workers or subordinates. Meanwhile, instant messenger
programs designed for organizational usage (i.e. MS Office Communicator) is
preferably being used for a simple chat with other co-workers as an alternative to VoIP.
On the other hand, free instant messenger programs such as Yahoo Messenger, Google
Talk, Skype etc are used to communicate with friend or buddies. It can be said that most
of computer users having this application installed in their computers, because of the

high level of usefulness of this program.

Instant messaging system provides availability indicators (online/offline and active/idle)
for every buddy in the contact list, which is probably the main feature that makes it
becomes the premier medium for people to communicate with their buddies, besides it is
free of charge. This availability indicators feature lists IM as one of the context
awareness applications. Context aware applications mean that the applications use
context information (location, temperature, date and time, lighting, noise level, etc.) and
react to it, by adapting their behavior according to changes in context. Context aware IM

refers to presence awareness context that it provides, by mentioning whether the other
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users are available or not for communication. This kind of context really helps the users
in determining whether they can communicate with the intended users or not at that

time.

Nevertheless, the availability indicators only useful for users who are planning to have
communication with other users. How about if the user wants to use the instant
messaging systems for another purpose, for example, to schedule an appointment with
one of his/her contact list, without interrupting the person if he/she is not available for
chatting or currently is offline. Maybe that user can send the other user an offline
message to inform about the appointment, if the person is currently offline, but it is not
an effective way to ensure that the person are fully alert with the appointment in case
he/she deletes the message after reading it. The presence awareness context still could

not handle this issue.

1.2  Problem Statement

Computer users usually prefer to contact other users through IM compared to email or
SMS because of its simplicity. The current popular IM applications only implement
basic context-awareness function by displaying the network status of the other users, i.e.
whether they are online or offline. If a user has something urgent to deal with another
user, for example to schedule a meeting or to have an online discussion later on, the
person cannot reach and inform the other person on the spot if he or she is offline. Some
people might think, this is not a big deal since the person that needs to be reached can be
contacted through email, phone call or SMS. But the main concern here is to make use
instant messaging program as the only communication channel for that purpose instead

of using e-mail to schedule the meeting.

Let say, a user want to schedule an appointment with one of his/her contact list, without
interrupting the person if he/she is not available for chatting or currently is offline. How
the users can ensure that the intended person will be alerted with the scheduled

appointment? Given the scenario where the information about the scheduled
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appointment should not being informed through chat message as it could be annoying to
the intended buddy as he/she is displaying “busy” status at the time. If the buddy is
currently offline, how to ensure that he/she notices about the scheduled appointment,
without need to read offline message or do sticky note to ensure he/she does not forget
about that when he/she read it from offline message? This kind of situation could not be
settled only by the presence awareness context implemented by contemporary IM

programs.

1.3  Project Objectives

The implementation of this project is to overcome the stated situation in the problem
statement. The project is about to study the concept of context-awareness in one of the
internet-based communication tools; the instant messaging application followed by the
development of a context-aware instant messenger with scheduling planner. The main
objective is to add a new context-aware feature to the existing instant messenger
programs; the scheduling planner which can schedule meeting, discussion and so on

between the users based on user inputs.

Significance of the project
i, Toreduce unsuccessful communication attempts by updating the availability of

the users automatically.

ii.  To enhance the efficiency of communication via instant messenger.

1.4  Scope of Study

This project aims to research about context-aware concept in instant messaging
application and then come out with one prototype to implement the concept. The
context-aware concept that will be implemented in the instant messaging application is
the scheduling planner function, which will be able to schedule any meeting, discussion,

appointment or whatever event planned by the assignor to the assignee (an IM user to



his/her buddies/contact list). This application is targeted to all computer users especially
the staffs in organizations and universities students who are among the dominance in IM

usage around the globe. This application will be developed in mobile platform using
Android OS.



CHAPTER 2
LITERATURE REVIEW

2.1  Importance of Instant Messenger

Instant messaging (IM) has proved its usefulness: its popularity is growing fast, and it
has been introduced into corporate use as well [1]. Several researches have been done
regarding the use of IM in business world and the results are the followings:
«  90% of businesses will use IM by 2004. (Gartner IM Trends)
» Corporate IM is expected to replace 65% of e-mail usage by 2004. (Information
Week)
« 65 million workers are already using mstant messaging, and that number is
expected to grow to 350 million by 2005. (IDC Research)
» Corporate IM usage is expected to account for nearly 60% of all online traffic by
2005.(Ferris Research) [14]

According to the research firm, Gartner, as recently as the first financial quarter of 2002,
few businesses understood the importance of instant messaging as it relates to the
enterprise. IM was thought of as a vehicle for social interaction and many businesses
frowned upon its use, simply because it was seen as a threat to worker productivity [14].
However, its usage in the corporate organization will increase dynamically based on the

research done, most probably because of its special functionality.

End users, however, saw the benefit of being able to communicate in real time with their
co-workers and began what industry experts call a "grass roots" effort to bring instant
messaging into the corporate fold. They found the presence awareness in IM regarding
their contact lists status is very useful [14]. Instant messaging provides a better

communications channel than what is provided by the telephone and e-mail. Because
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employees could see who is online and who is not, they could ask a quick question of
someone who is available and not waste time waiting for a telephone call to be returned
or an e-mail to be answered. They pointed out that instant messaging is a cost-effective
alternative to travel, Web conferencing could met their communication needs just as
nicely as a business trip and chatting with a co-worker in another country using IM is

much less expensive than telephoning them.

Among the most important factors behind IM's quick conquest of the business
world is geography. Within many companies today, workers are spread across the globe
and are much more mobile. Finding someone often requires more than just making a
phone call or sending an e-mail message. With instant messaging, a correspondent
knows who is available, and who is not, at any moment [15]. As more IT departments
become convinced of the value of IM as a business communications tool, many
companies nowadays tend to make use the technology as an added value to the available

communication channels in their companies.

2.2 Context Awareness in Instant Messaging Systems

IM has been described as ‘“near-synchronous computer-based one-on-one
communication” [2]. It is said to consist of two components: synchronicity and presence
awareness. Synchronicity refers to real-time information transfer [3]. Presence is defined
as the ability and willingness of a user to communicate with other users. This meaning
has lately been designated as availability [4, 5]. Presence-awareness means that presence
information is used to decide whether communication with a user can be initiated. This
information can be used by the user about to initiate communication, or the IM

application can deliver instant messages only to users with appropriate presence status

[1].

Presence awareness is part of context-awareness. Term context-awareness is widely used
in computer science field to summarize the awareness functionality of systems or

applications. According to the Encarta World English Dictionary, context is defined as
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“the circumstances or events that form the environment within which something exists
or takes place” [6]. Chen and Kotz (2000) redefines context as “the set of environmental
states and settings that either determines an application’s behavior or in which an
application event occurs and is interesting to the user” [7]. From the stated definitions, a
context-aware application can be defined as an application which knows something

about the current context it is in, and act upon it [8].

There are a lot of context-aware instant messaging applications available, ranging from
the most-popular being used, for organizational usage as well as the one designed as a
prototype for research papers. Basically, all of these IMs only incorporate a must have
context-aware concept on it, which is presence awareness. IMs built specifically for
research papers usually have more context-aware functionality since they were

designated to test certain researches on context awareness concept.

2.3  Context-aware Instant Messengers

BuddySpaceLive is an extension of the BuddySpace open source application.
BuddySpace is an instant messaging {IM) client that enables location-based interactions
by associating location information to each of the interacting users. Besides the usual
interface of an IM application, BuddySpace allows the user to inform his current
position within a map that had been previously published in a map repository. The user’s
location is shared among all users that are in his buddy list (i.e. is shown in their maps).
BuddySpace interacts with other IM applications through a Jabber server using the
XML-based Jabber open protocol, which provides portability with most common IM
platforms, such as MSN Messenger, Yahoo Messenger and 1CQ [9].

In BuddySpaceLive (BSL), on the other hand, the user’s location is obtained from
MoCA infrastructure (Mobile Collaboration Architecture, a middleware for developing
collaborative applications for mobile users), which publishes this location as context
information through its LIS service [9]. A LiveMapServer interacts between LIS service

and each BuddySpaceLive client to send notifications when a client location changes
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[10]. Using SRM, BSL gets symbolic location of a user, instead of just the physical
location, as provided by BuddySpace [9].

& Cralg (Yahoo)
& Mark 5
@ 3 Stephen P

Figure 2.1 BuddySpace application’s interface

BuddySpace is built for the aim to provide enhanced capabilities for users to manage
and visualise the presence of colleagues and friends in collaborative working, gaming,
messaging, and other contexts. Meanwhile BuddySpaceLive tends to enhance the way of
how BuddySpace shows the presence of buddies, in a better manner using symbolic
location. Both of these applications concern more on the presence awareness context,
rather than any context-aware concept. Most probably because this is the feature that

differentiates it from other communication means such as email or telephone [13].

Other IM systems which are developed by Sun Microsystems also give concern on
presence-awareness concept. The prototypes named ConNexus and Awarenex,
respectively designed for one main purpose, but for usage in two different platforms.

Both of these applications are created to facilitate remote communication by integrating
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communication tools and awareness capabilities into the workplace context. ConNexus
prototype integrates awareness information, instant messaging, and other
communication channels in an interface that runs on a desktop computer. The Awarenex
prototype extends that functionality to wireless handheld devices, such as a Palm [11].
Three design goals are identified for creation of ConNexus which are:

* Provide awareness cues to help people find opportune times to initiate contact

» Integrate multiple communication tools to facilitate transitions from one to another

* More naturally support the process of starting, maintaining, and ending communication

The Awarenex prototype was developed by taking into account the mobility in
collaborative technology. This prototype focused on handhelds devices (wireless Palms,
RIM Blackberry) and also integrated telephony into the system. Both ConNexus and
Awarenex aim to enable mobile users who were away from their desktop computer to
maintain awareness of their colleagues, and to be able to maintain awareness of mobile

users when they left their desktop [11].

The images below shows the Awarenex program displayed on a desktop computer,
Palm Pilot, and RIM Blackberry device. Activity icons show if the user is currently

engaged in any communication activities [12].

Contact Locale  Help |
Nicole home @23 e |

| John office (1h 1m) &
Bo office
Frank office (27m)
SMark office
Willie speechlab (4m)
| Paul office (6d 3h)
Philip mobile 3 ®
Shay office
Sam offiee (12d 22h)
Kevin office (Bm)
Kyle grigvewn (13d 22h) &

Fue 2.2 Awarenex's GUI Figure 2.3 Awarenex’s GUI Figure 2.4 Awarenex’'s GUI
on Desktop PC on Palm Pilot on RIM Blackberry



For example, the icon with the lightning bolt indicates a user is actively engaged in an
instant message conversation. A telephone icon indicates that the person is currently
talking on the telephone. A clock icon denotes a current calendar appointment. If a user
is not actively using any device, an indication of how long since the most recent activity

15 given in parentheses (e.g. computer idle time or when a cell phone was last used) [12].

The main features of ConNexus and Awarenex is the clear statement on the application’s
interface about the current activity performed by the buddies. This detailed context
awareness concept helps other users a lot in determining whether or not to initiate
interaction to their contact list. It is being noticed that these instant messaging programs
do not implementing the usual presence awareness design, which is presented by
“available”, “busy” or “away” status as done by other existing software of their kind.
Both of these IM applications manage to escape from the standard design and come out
with more useful signage rather than just green, red and orange status, which is proven
more efficient and reliable. It would be better if these programs also include the usual
colour-based status but with advanced and little modification for example if a user is
currently talking on the telephone or having a meeting based on the calendar
information, the colour status will automatically change to red to indicate he/she is not

available for the moment.

Xiaolei Zhang et al. pointed out that there are three limitations exist in current presence
services: limited vocabulary, manual update, and unitary distribution. They proposed
Smart instant Messenger (SIM) in their IM research project. At the general level, they
enrich the vocabulary of presence using context information, including the user’s
activity, location, device capability etc. The other level encapsulates the user’s
preferences and willingness towards various communications, which is represented by a
set of user-defined rules [13]. Overall, SIM attempts to expand the potential of instant
messaging by suggesting new means of communication for the pervasive computing
environment. SIM highlighted three main issue in its design; context-aware presence
management, activity-based grouping and vicinity-based grouping, and user-centric

resource configuration.
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Context-aware presence management deals with the ability of the system to provide
availability of IM users. A user’s willingness to be contacted is either manually set by
the user, or inferred by the system according to some predefined rules. The reasoning of
the latter is based on the actual situation of the user and the user’s relationship with the
buddy. Therefore, the sharing of presence is adaptive and different buddies may see
different statuses at the same instant. The process considers the user’s preferences and
exercises fine control over how a user’s availability is distributed [13]. Following is the
examples of pre-specified rules:

(D) Rule 1: If 'm in a meeting, set my presence as ‘‘DND’’ (Do Not Disturb);

(2) Rule 2: If I'm in a meeting, set my presence to my group members as *‘ Available’’;

(3) Rule 3: If 'm 1n a meeting, set my presence to my supervisor as ** Available’”.

When people collaborate in a task, they need a means for quick questions and timely
responses. They also would like related electronic resources to be ready for sharing.
Consider the situation of a clinical discussion about a certain patient. If a doctor can see
in his contact list the other doctors (remote or co-located), nurses, electronic patient
records, projector, the real-time monitoring sensors of the patient, and so on as a group,
the efficiency of communication and accuracy of diagnosis will both be improved [13].
This scenario has brought Xiaolei Zhang et al. to implement activity-based grouping and
vicinity-based grouping feature in the SIM.

User-centric resource configuration feature told that the system design should be
directed to support the users and their tasks as the top priority. The system needs to
discover and select a suitable resource needed by users for certain tasks and establish the
communication with the resource. For example, when a user looks for a photo editing
application, the icon of a suitable application appears on the contact list. The result is so
because it has been the user’s habit to use only these two operations for photo-editing.
When the user invokes the service, the requested operations are wrapped in messages
and directed to the resource [13]. SIM basically focuses on the presence awareness

functionality based on the feature of context-aware presence management that it
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highlighted. Meanwhile activity-based grouping and vicinity-based grouping and user-
centric resource configuration are additional functions to differentiate itself from the

available research projects which concerning on the presence awareness concept.

Lilsys, a prototype system developed by Begole et al, uses passive detection of
unavailability using ambient sensors, while preserving privacy by abstracting the
person’s context details into an unavailability inference [16]. Begole et al. state that
there is a need for mechanisms to help understand not only whether an intended
recipient is reachable but also how receptive she is to being called [16]. Lilsys includes a
motion sensor which is combined with speech and device activity to detect a person’s
presence [13]. Lilsys infers user’s availability from sensor data, such as sound, phone
usage, and computer activity [18]. Using inferred availability, the system gives cues to

other users as ‘neutral’, ‘possibly unavailable’, or ‘probably unavailabie’ [1].

ConChat is a context-aware chat program that enriches electronic communication by
providing contextual information and resolving potential semantic conflicts between
users. Using contextual cues, users can infer during a conversation what the other person
is doing and what is happening in his or her immediate surroundings. For example, if a
user learns that the other person is talking with somebody else or is involved in some
urgent activity, he or she knows to expect a slower response. Conversely, if the user
learns that the other person is sitting in 2 meeting directly related to the conversation, he

or she then knows to respond more quickly [17].

One problem that plagues all conversations, both face to face and electronic is ensuring
that all parties mean the same thing when they say something. Semantic conflicts
typically arise because the two parties are in different contexts. For example, when
mentioning a time (say, 8:00 p.m.), the user would typically refer to his or her own time
zone. However, if the other party were in a different time zone, that person might
interpret the time to be in his or her own time zone. Another example is if an American
and a Canadian are chatting, and the Canadian says “$10.” The Canadian might have
meant 10 Canadian dollars, whereas the American might take it as 10 US dollars [17]. In

12



order to overcome this kind of issue, ConChat has come out with the function of
avoiding semantics conflicts, For example, it automatically tags the currency of the

sender’s country when discussing money [13].

ConChat sends the followings contextual information between users:
1. Party location

2. Number of other people in the room

3. The identities of the other people in the room

4. Room temperature, light, and sound

5. Other applications and devices running in the room

6. User’s mood (such as happy, sad, or excited)

7. User’s status (such as “on the phone” or “out to lunch”)

8. Activity in the room (such as a meeting, lecture, or presentation)

ConChat main functionalities are sharing contextual information and avoiding semantics
conflicts. Based on the eight contextual cues from the feature of sharing contextual
information, this IM still weigh on the presence and availability function to enhance the
effectiveness of the communication. What make it different from the other IM systems is
that it added a new function to avoid semantics conflicts, which look simple but really

useful for certain users if they are in different countries with their buddies.

The discussed instant messaging systems above is all about the presence awareness,
whether to indicates the availability of the users more accurately, to give the information
of current locations the users are in or the actual activities that the users are doing.
Contrary with the IM programs, this project tries to implement another new concept in
context-aware instant messaging program, an added function that can alert IM users
about any scheduled event, meeting or discussion proposed by their buddies or persons
in their contact list. The upcdming additional feature would be stated as “scheduling
awareness”. Based on the available research papers and journal articles in the intemet, so

far, there is no such feature being implemented yet in instant messaging applications.
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2.4  Scheduling Planner

Usually, when a staff wants to have a discussion with one of his or her co-worker or a
manager plan to have a meeting with his or her subordinates, they will send an invitation
for the planned discussion or meeting through email normally using MS Outlook. After
the co-worker or the subordinates receive the meeting notification through the email,
they are given choices whether to accept or decline the invitation for the scheduled
meeting. If they are available during the time of the scheduled meeting and choose to
accept it, the meeting details will be integrated into their Outlook calendar. The users
then will be prompted to choose a certain time to be notified by the alarm before the
meeting start (i.e. 15 minutes before the meeting). When the time for the meeting
notification is reached, a popup window comes out to alert the user regarding the
meeting which will be 15 minutes from that time. In this case, people depend on the
email application to schedule the meeting and also to be notified before the time of the

meeting.

There is a context-aware meeting system which is presented as a case study, supports
members of a university department in arranging meetings. The system provides a
personal calendar that contains the appointments details of each user, despite of having
current location and current activity of the system’s user. On the contact list of the
system, there are information such as the individual’s title, the person’s department and
the office of the employee. In order to arrange the meetings, the personal calendars of
several users will be matched to find a free time slot. Because the personal calendar of a
user can also contains private appointments, a public calendar of the user should be
provided by the system that only discloses the occupied time slots of the person. If a
meeting should be arranged, only the public calendars of the system’s users need to be
matched such that further details about the private appointments are not revealed.
Information about a meeting should encompass the meeting’s participants, the meeting

date, the place of the meeting and a topic description [19].
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The meeting system does not only support the arrangement of meetings, but it also
encompass the presence awareness function, whereby the current activity of the user will
be automatically set to busy if the user is attending a meeting or currently has an
appointment and vice versa. The public calendars of the users, which are used to find
suitable meeting dates, are derived from the personal calendars of the users and,

therefore, do not need to be provided by the users themselves.

As discussed in the introduction chapter, this research is about to provide a scheduling
planner which is integrated into IM in order to facilitate the users especially those in the
office environment to arrange meeting with their co-workers, without the need to use the
email application anymore for that purpose. Since not many works related to this kind of
application, this project would be very useful to the stated users. The context-aware
meeting system above would be a good guideline to create an IM with scheduling
planner for this project. The criteria explained by the context-aware meeting system will
be implemented in this IM project. The next chapter will be discussing on the suitable
platform for the development of the context-aware instant messaging with integrated

scheduling planner,
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CHAPTER 3
METHODOLOGY

3.1  Research Methodology

This research was conducted in order to study and understand more about the context
awareness concept in instant messaging application. The context aware definition, type
of context aware implemented in instant messaging system and its contribution towards
the use of the application are clearly observed in order to come out with a new project
within the scope. The objective of the research is also to ensure that the chosen topic 1s
appropriate for the development of application later on, which is a new feature named

scheduling planner to be incorporated with the IM.

In order to gather all the information that is related to the project, the method of
qualitative research is used. There are two main types of research methodology;
quantitative methodology and qualitative methodology. Quantitative methodology is the
type by which researchers test the significance of the hypothesis, in other words to
answer the questions: How much? Is there a relationship? Quantitative methods tend to
be systematic and use numbers. However, qualitative methodology is the type by which
researchers are depending on the observations and descriptions. It is subjectively and
descriptive, no numbering facts. This kind of method is used to assess knowledge,
attitudes, behaviours, and opinions of people depending on the research topic.
Researcher, in this type of method uses his or her opinion and experience which are not
allowed to be used in quantitative method at all. Since the quantitative method does not

involve numbers or statistics, it is suitable for this project research.
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Qualitative research often categorizes data into patterns as the primary basis for
organizing and reporting results. Qualitative researchers typically rely on the following
methods for gathering information: participant observation, non-participant observation,
field notes, reflexive journals, structured interview, semi-structured interview,
unstructured interview, and analysis of documents and materials. For this project, most
of the facts and figures are obtained from field notes, journals and analysis of documents
and materials. All of them are part of the public domain information belonging to those

who did projects and researches about context aware instant messaging application.

Some facts also found outside the research done which is from the author’s experience
in real-life involving the use of multiple instant messenger programs. Based on this self
experience, one or two facts have been learnt regarding the IM and could be used and
applied in this project. Apart from that, discussion with project supervisor also being
done regarding the requirement of the project and the guidelines that need to be followed
and how to find the reliable source for the project. A set of questionnaire about the IM

usage also provided and was given to the university students as a survey.

By using qualitative research method, the author should be able to determine and decide
which platform is most suitable for this project. There are two choices of platform to be
used, which is desktop computing or mobile computing. At the end of the research, the
concem is justified whether to build the application for desktop or for mobile computing
environment by taking into account the feasibility aspect and the relevancy of the

project.
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3.2  System Development Methodology

3.2.1 Prototyping Methodology

System development methodology is a form of standardisation or framework that is used
to structure, plan, and control the process of software development. The system
methodology used in the development of this project is the prototyping methodology.
As the time given to finish this project is less than 12 months, prototyping methodology
is the most suitable method as an approach to handling selected parts of a larger, more
traditional development methodology (i.e. incremental, spiral, or rapid application
development (RAD)). At the end of this project, a working prototype of instant
messaging application with scheduling planner is produced. The prototype contains
several basic functions such as user authentication, adding and approving a new friend,
messaging with a friend in list, showing online and offline users and most importantly

the schedule planner function.

Svalem

prototype

System

Figure 3.1 Prototyping Methodology
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3.3  Project Phase Details

3.3.1 Planning

In this phase, a clear definition of problem statement is conducted. The reason is
to know the suitable solution and how to provide answer for the particular solution. In
order to provide the solution, system development plan is conducted like the timeline
and milestone, analysis phase plan, architecture, user interface design plan, Gantt chart
and etc. To come out with a good plan, research is done to identify which method and
platform most suitable for this project by analyzing related context aware instant

messaging system development project.

Figure 3.2 Project Flowchart

Project

planning

Y

System concepts
development

Requirement
analysis

Development ]—b[ Testing ]

Feedback
gathering

[ Implementation ]

!

End
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Key Milestone

* Data Gathering

*  Analyze Requirement
+ Design Architecture & System

* Develop Prototype
* Prototype Testing

Ganit chart

Activities

Feb

Mar

Apr May

Sept

Oct

Nov

Dec

Data Gathering

Study on lit. review

Research on existing CA IM

Analyze Requirement

Define requirements

Decide dev. platform

System Design

Design architecture

Design system flow

Design Ul

Prototype Development

integrate client server

Develop IM basic
functionalities

Develop Scheduling
Planner

System testing

Test prototype

Figure 3.3 Project Gantt chart
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Brief Description on the Project

The Context —Aware Instant Messaging with Integrated Scheduling Planner will be
using presence awareness context as other IM system to provide the presence status or
the availability of the user to be contacted. Meanwhile, for the Scheduling Planner
function, the system requires access to user’s personal calendar, in order to get
appointment details of the user such as date and time. These details then will be matched
with any appointment issued by the user’s friend or contact list, so that the time and date
of the new appointment does not clash with other appointment of the user. Thus, the
context required for this function would be the date, time and also the calendar. To make
it more simple to refer later on, let just naming these three contexts as schedule
awareness. These contexts can be accessed from any application that is used by the user
to store his/her personal calendar which contains all details of his/her appointments. The
presence and schedule context then will be interpreted into. meaningful data, such as the
context of schedule awareness will be used to match and check whether there are clash
or not with the new appointment issued by the user’s buddies. The presence context will
be the indicator whether the new appointment will be informed or not to the user. If
means, if the user is online, then the system will pop up a window informing about the
new appointment issued by his’her friend, and if the user is currently offline, the
notification will notify the user when he/she go online. The pop up notification of the
appointment will contain the details such as date, time, subject, agenda, place and

number of participants.

3.3.2 Analysis

In the analysis phase, the suitable platform for development of the application is
discussed in details. The available source codes of any suitable open source instant
- messaging programs is also evaluated and reviewed in order to get the best source code
to be used to implement this project. Researcher has decided to use the source code
written by Ahmet Oguz Mermerkaya to develop this project. Installation of IDE is

required in order to code the program. This phase completes when all tools and system

21



configurations is built to support the development of the instant messenger in the next

phase.

Platform for The Application Development

There are many instant messaging systems available and most of them are freeware. Few
of this freeware IM are also open source IM whereby the source code of this IM is
available for any users to study, change or make improvement on it. Nevertheless,
almost all of these IM is developed for desktop computing environment. Nowadays,
computing trend is more concern on the development of mobile applications resulting
from the drastic changes in mobile computing technologies in the last few years. In the
last few decades, developers are racing in producing software that can be used in multi-
cross platform of desktop computing such as the system which is running in Windows
should also be available for Linux, Unix and Mac OS. As the frend changing, current
developers now is more focusing on the mobile-based system in order to cope with the
users need and requirement who are increasingly keep moving from desktop computing

to mobile computing for their daily tasks and communication.

Based on this reason, this project seems more suitable for mobile platform besides that
there are only several IMs have been developed for mobile environment and none of
them have advance features like their versions for desktop usage, especially the feature
which will be implemented by this project. The mobile platforms must be compared first
so that a suitable operating system for mobile could be chosen in order to develop a
prototype for this application. By referring to the thesis produced by Bo Stendal
Sorensen for his Context Aware Phonebook project [8], the mobile platforms are
compared on the basis of the criteria below.

s Ability to access/read (e.g. in an API) main systems of the OS such as

NotificationManager, Calendar.
» Internet connectivity, the ability to use regular sockets and the HTTP protocol.

¢ Ability to run background services.

¢ Programming language.
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In order to create the instant messaging application, the program needs to be able to read

and get access to the calendar and NotificationManager.

The comparison criteria of the platforms and the results have been summarized in the

table below:
Table 3.1 Comparison of Mobile Platforms
iPhone Android Symbian Windows
Mobile
Accessing calendar fYes: T [Yes: . [Yes: o [Yes oo
Accessing No Yes Yes Yes
NotificationManager
Internet connectivity | Yes- 7 IYest 7 I ¥Yes o ol Yes o
Background services | No Yes Yes Yes
Programming” [ ObjectiveC [Java [C+r& —  [C&CH

After having comparison on the mobile platforms, Android OS is chosen for the
development of the instant messaging system with integrated scheduling planner. The
decision is also based on previous experiences with the Java language and the Android
platform. Smartphones are ideal for context-aware applications since they are relatively
powerful and contain various sensors. The two most promising platforms were iPhone
and Android because of the popularity, high usability, powerful CPUs and available
sensors. The Android platform was preferred to iPhone because it uses Java as the main
programming language and there were several context-aware frameworks available for
Java, it provides access to more core OS functionality, it does not require any
certification or developer registration to deploy the software to hardware, and the

Android SDK is available on multiple platforms [20].
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3.3.3 Design

During design phase, system architecture is clearly defined. It includes suitable UML
modeling diagram that will help in the development phase. Output from this phase is the
graphical user interface layout, database architecture, modeling diagram like activity
diagram of how the system works when user initiate a scheduled appointment to his/her

buddy and etc.

Basic Svstem Architecture

SR

Presence
Aware User's User's |-
Manager personal public
calendar || calendar [
. J —

Figure 3.4 Context-Aware IM with Scheduling Planner Basic Architecture

Presence Aware Manager maintains the dynamical context (availability status) of the
user. The System Activity Manager is responsible for providing asynchronous
communication (handle chat activity between user and buddies). The Schedule Manager
will be in charge for arranging the scheduled event issued by user’s buddy, by matching
the event’s date and time with the user’s public calendar, if there is free time slot at the

time of the event.
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Detailed System Architecture

Below is the detailed system architecture for the Context-Aware Instant Messenger with

Scheduling Planner. It has three main components, IM client, web service and IM server.

Web Service

parabace | IR

Figure 3.5 Context-Aware IM with Scheduling Planner Detailed Architecture
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Scheduling Planner System Flowchart

User A plans to have meeting with User B,C & D

!

User A selects sefup new schedule’
function & keys in the details

h

Server matchesthe meeting’s date & time
with the calendarofUser B, C & D

Check
Event’s date & time == free
time slot

Inform User A that
the meeting clashes
with otheruser’s
meeting

l Yes

Server integrates the scheduled event
_ with calendar of User B, C & D.

ok
.

Check
User B, C, D == Online

Pop up the scheduled meeting on
User B, C, I). screen

User B, C, D arenotified

Figure 3.6 System Fiowchart
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3.3.4 Development

In development process, first of all is to identify which are the most suitable tools or
technology need to be used in order to develop the instant messaging system. Then, with
the chosen tools and platform, the product is developed based on the output produce
during the design phase. For this project, below are details of tools and technology being

used.

Tools and Technology

* Programming Language — Java
e Platform — Android operating system.
e Othertools - Server and client PC / mobile phone
— Eclipse
- Android Software Development Kit (SDK)

The development output for this project is the system prototype. For this prQ]ect there
are three prototypes:-
e Prototype 1 — Focus on developing the most important functionality

» Prototype 2 — Incorporate the main research element, the scheduling planner function

* Prototype 3 — Add on with other less important functionality

3.3.5 Testing Methodology

Usability testing has been conducted regarding to this project in order to determine
either the developed project had met the five important element of usability. The five
important elements are:-
o Learnability - either it is easy for users to accomplish the tasks the first time they
encounter the design or the architecture of the system
s Efficiency — either it is easy for users to apply back the knowledge once they
have learn regarding the design or the architecture of the system
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o  Accuracy — either there is any mistake done by the users when they use the
application (And were they fatal or recoverable with the nght information?)
e Emotional response — either the users confident, stressed or happy during and
after using the application (How does the person feel about the tasks completed?
Would the user recommend this system to a friend?)
o Satisfaction — either the design of the interface is pleasant to the users’ eye and
either users love the system’s functioning being tested
The usability testing has been conducted to a group of 32 people, which are university
students. Each of the participants had been given around 5 minutes of time in order for
them to explore the system by themselves. No orders or directions were given to the
participant in order to obtain the absolute results of the usability of the system. After the
participants felt satisfied with the exploration of the system, each participant was given a
set of questionnaire related to the five elements of usability. Results obtained from the
questionnaire were gathered and analyzed in order to determine the usability of the

system.
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RESULTS & DISCUSSION

CHAPTER 4

4.1  Data Gathering
4.1.1 Observation
Tabie 4.1: Medium for Important Communication

Item | Technology / Medium Professional workers | Students
no being used for

important

communication
1. E-mail Yes, very frequently Yes, but not frequently
2. M Yes, seldom Yes, very frequently
3. Mobile Phone Yes Yes
4. SMS Yes Yes, frequently
5. Word of mouth Yes Yes, very frequently

*based on researcher’s observation as a university student for almost 5 years and as a practical
student during industrial training for 8 months,

Table 4.2: Medium Used to Schedule Appointment

Item | Technology / Medium being | Professional workers | Students
no used to schedule

appointment/

meeting/discassion
1. E-mail Yes, very frequently | No

(formal method)

2. M No Yes, very frequently
3. Mobile Phone No Yes
4, SMS No Yes, frequently
5. Word of mouth Yes Yes, very frequently

*based on researcher’s observation as a university student for almost 5 years and as a practical
student during industrial training for 8 months.
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Discussion on Qbservation

Many professional workers nowadays uses internet in their smart phone as a way to
facilitate communication related to their job matters such as to check email, access
websites and obtain business-related information on the go. Based on researcher
internship experience as a trainee in an IT company, staffs at the company usually
schedule the meeting with their co-workers and subordinates through email (MS
Outlook). Having two internship supervisors who mainly involve with clients everyday
making them not always be in their workstations. Sometimes there were out of office to
meet clients and sometimes they went to field sites for a couple of days or even weeks.

Hence, the application proposed here would be a good application to be implemented.

Based on researcher’s observation as stated in the table, there would be a need to
develop a system or application which can be used by this kind of people in their tasks
whereby it make their activity easier in a context that they can schedule meeting or
appointment on the go in a structured and organized manner with the advanced and
sophisticated technology that available today in a single step only. The single step refers
to the situation where the users use the IM with built-in Scheduling Planner to schedule
appointment with any individual in their contact lists by filling up the appointment
details and touch/push “send” button. The receivers then will only view the appointment
request and do one thing, to accept it or not. If they accept it by touching/ pushing
“accept” button, the scheduled appointment will be placed in their activity calendar and
the system will alert them when the appointment’s date and time reached, the same

concept if we use the function in commercial email application such as Outlook.

[
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4.1.2 Questionnaire Result

Below are the questionnaire results on 53 respondents who are students of Universiti
Teknologi PETRONAS (UTP).

Table 4.3: Questionnaire Result Table

. 3 Yes No
estion
Quno. Question category Yes orcatiiags No Piyoutiigs
1 Experience of using IM apps 53 100% 0 0%
) : ) 28.3% 71.7%
2 Experience of using mobile IM 15 38
3 Experience of schedule meeting/ 53 100% 0 100%
discussion
4 Frequently doing appointment for 29 54.7% 24 45.3%
meeting/ discussion
5 Experience of using IM to set the 43 81.1% 10 18.9%
appointment
Choose to use IM with special " 26.4%
6 scheduling function to schedule 39 73.6% 14
meeting/discussion
Want to use IM with specific scheduling..._ .
experience of using IM to set appointment
frequently do appointment —

experience of schedule meeting

mobile IM usage experience

IM usage experience

Figure 4.1: Questionnaire Result Graph
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42  Data Analysis

4.2.1 Data analysis based on question categories

Based on the survey, 100% of the participants have been using instant messaging (IM)
application like Yahoo messenger (YM), Google Talk (GTalk) and Skype. IM is widely
used by students because it makes the communication easier between them whereas it
works as an alternative for them to contact their friends without any cost unlike making
phone call or sending SMS.

Meanwhile only one third of them have use instant messaging system for mobile such
as GTalk for Android and Skype for Android even though most of the students use smart
phone. This is due to the new emergence of android technology in the market and most
of the students do not familiar yet with mobile instant messaging besides having money

constraint to subscribe for internet line for their phones.

100 % of the participants have experience in schedule meeting and group discussion
with their friends. Students always have to do meeting and discussion related to their
subjects matters such as in doing assignment, study group, as well as non-academic

matters such as meeting for club’s event and so on.

The graph states that more than 50% of respondents frequently do appointment for
meeting and discussion. That would be because the students are actively involved with

events, clubs and association’s activities that require them to frequently have meeting.

81.1% of the respondents have use IM as a medium to set meeting or discussion with
their friends. They usually inform their friends by chatting them about the meeting’s
date and time. Even IM is not the preferable way to do that because they still can inform
about the meeting through SMS and phone call but it shows that IM is widely used one
of the medium for that purpose.

73.6% of the respondents would like to use IM as a medium for them to schedule
meeting if the application have a special feature to schedule appointment in which it

automatically notifies the person when it reaches the appointment time.
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4.3  Project Deliverables

The instant messaging system with scheduling planner functional had been developed

and delivered. Followings are the main interfaces of the application:-

4.3.1 Login Interface (Start Screen)

Figure 4.2: Login Interface Figure 4.3: Login Ul with Sign Up Menu

Figure 4.2 is the application’s login screen. It is the first screen the user will encounter
after opening the application. If the user is a new user, he or she has to register an
account first in order to use the application. To register, push/touch (depend on mobile
phone keypad design) on existing “menu” button on the phone and user will get the

menu function as in Figure 4.3.
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4.3.2 Sign up Interface

Figure 4.4: Sign Up Interface Figure 4.5: Filled Up Sign Up UI Figure 4.6: Sign Up Successful

When user choose the “Sign Up” menu, a Sign Up screen in Figure 4.4 will appear.
Figure 4.5 shows the example of filled up registration form. After the user touches the
“Sign Up” button, a pop up screen notifying the user that the registration is successful

will appears as in Figure 4.6.

After the pop up appears, user will be redirected to the Login screen. Now, user can log
in the application by filling in the username and password that he or she has registered

previously.
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4.3.3 Friend List Interface

1. T

kastmbaba's friend list kasimbaba's friend list

Figure 4.7: Friend List Interface Figure 4.8: Friend List Ul with Add Friend Menu

After successfully log in into the system, user will be displayed with friend list interface
as in the Figure 4.7. If the user is a new user, the user interface (UI) will display an
empty friend list whereas the user needs to add friend in order to communicate or
messaging with his or her friend. To add friend, push on/touch the existing “menu”

button on the phone and user will get the menu function as in Figure 4.8.
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4.3.4 Add Friend Interface

Add new friend

m e

Figure 4.9: Add Friend Interface

Figure 4.9 above will come out when user touches the “Add Friend” menu in the
previous section. After filling up friend’s usemmame in the provided field and tapping the
“Add” button, a small notification appears informing user that the add friend request is

sent as in the below image.

kasimbaba's friend list
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4.3.5 Friend Request Notification

November4,2011 HMI@ 3:12pm
Android Clear com.mekya.UnApprovedFriendList

alibaba n

& DEl® 3:17Pm|

com.mekya.UnApprovedFriend List
=0

alibaba

#) Removed SD card

5D card removed. Insert a new one.
‘Notifications

A\ New friend request
You have new friend request(s) 312 PM

Approve Selecteds and Discard Others

Figure 4.10: Friend Request Figure 4.11: Unapproved Friend Ul  Figure 4.12: Approve Friend Menu
Notification

User’s friend will receive a notification stating that he or she got a new friend request as
in the Figure 4.10. The user’s friend then need to approve his/her friend request so that
they would be able to communicate via this application. To approve the friend request,
tick the friend name and push on/touch the existing “mem:” button on the phone and
user will get the menu function as in Figure 4.11. Select the option as in Figure 4.12 and
both of them will get the friend list interface as following;-

RDA@ 320rm

“Kasimbaba's friend it
—
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4.3.6 Set up Schedule Interface (Project’s Main Function)

[ DN ® 1002am

alibaba's frlend Mt

Set schedule

P

Add new friend

Set up new schedule Exit

Figure 4.13: Set Up Schedule Menu Figure 4.14: Set Up Schedule Ul Figure 4.15: Filled Up Set Up
Schedule Ul

Now come to the part of setting up schedule function. To make appointment for
meeting, discussion and so on, push on/touch the existing “menu” button on the phone
and user will get the menu function as in Figure 4.13. Select “Set up new schedule”
option in the menu list and Set Schedule interface will come out like the one in Figure
4.14. Fill up the Set Schedule form as shown in the example in Figure 4.15 above and
tap “Set Schedule” button. If the appointment’s date and time clash with his friend’s

other appointment, a pop up screen will appear to notify the user about that.

38



4.3.7 Appointment Request Nofification

| A November 28,2011 [l @ 8:49 AM

KathnBaba s friend Nt
e Android Clear

#) Removed SD card

SD card removed. Insert a new one,

Z\ New appointment request
You have new appointment request{: 8:49 AM

Figure 4.16: Appointment Request Notification Figure 4.17: View Appointment Request

Figure 4.16 shows the other user gets notification stating that he gets new appointment
request. The user needs to approve the scheduled appointment and it will be stored in
that user’s schedule or calendar. The final product would be a system that also provides

notification (alarm sound) to alert the user when the appointment reaches its time.
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4.4  VUsability Testing

Referring to section 3.3.5, the results of the usability testing being conducted are as

Figure 4.18 below:-

Result of Usability Testing
120

100

80

60 +

i Percentage (%)
40

Learnability Efficiency  Accuracy Emotional Satisfaction
response

Figure 4.18: Leve! of System Usability

Figure 4.18 shows the percentage of achievement towards the five elements of Usability
which are Learnability (100%), Efficiency (100%), Accuracy (100%), Emotional
response (84.4%) and Satisfaction (75%). From these results, the researcher had
discovered that all respondents like to use the application. The main issue found here is
that few of the respondents do not like the interface. That would be because the interface
is too simple and plain whereby it only contains text fields and buttons with dark
background. As the system prototype used in this usability testing process is not the real
complete product, it can be said that this aspect of usability testing would not affecting
the overall result. Overall, the respondents seem satisfied with the scheduling planner

function and its interface as it is not confusing and easy to use.
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CHAPTER 5
CONCLUSION & RECOMMENDATION

This project highlights a new context awareness concept in instant messaging program.
The design and development of an instant messenger with the stated new context
awareness concept is performed mainly through the methodology being described in this
paper. The main contribution of this project is a prototype of instant messenger program

with integrated scheduling planner.

The development of an instant messenger program with scheduling planner is really
relevant to the objective of this project because the application is designed to solve the
problem being stated earlier. Before this, computer users especially those who are in the
office sector usnally make appointment with their co-workers or subordinates through
email. By developing this application, they can use the instant messaging application to
schedule the appointment instead of using email, which probably would be easier for

them.

As a conclusion, throughout this project, researcher has successfully covered the study
of context aware concept in IM system as well as developed IM with Scheduling Planner
function. Based on the developed system, there is a functionality aspect that can be
improved which is by informing free time slot of the intended users whenever the

event’s stated time clash with the intended users’ current schedule.

In the future, this kind of application would be interesting if it can also support online
conference which would be useful for the organization in the case if the employees
would like to have informal conference or meeting with other staffs without need to go
to meeting room or in case all meeting room are occupied at that time, This kind of

future work would be good to be done.
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Appendices

FINAL YEAR PROJECT
Survey on IM Usage and How Student Schedule Meeting or Discussion with
E’E‘é&’é‘iﬂii Their Friends

PETRONAS

Please tick [ / ) for the correct answer.

1.

Have you ever use instant messaging (IM} system such as Yahoo Messenger, Gtalk, Skype
etc?

Yes( ) No( )

if no, state why?

If yes, proceed to next question.

Have you ever use IM systems in mobile phone?
Yes( ) No( }

Have you ever schedule meeting or discussion with your friends?
Yes{ ) No( )

How frequently do you schedule meeting/discussion with your friends?
Never ( ) seldom ( )
Often ( ) always ( )

Have you use instant messaging system to set the meeting/discussion?
Yes{ ) No( )
If no, state why?

Would you like to use IM application to set the meeting/discussion with your friends if
the IM systems have special feature which enable you to schedule meeting/discussion
with your contact list and it automatically notifies the person when it reaches the time?
Yes( ) No{ ] Donotcare( ) Loveit{ )

If no, state why?
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Questionnaire used during Usability Testing.

Usability Testing on Context-Aware Instant Messenger with Scheduling Planner

This questionnaire is intended in providing the researcher valuable information with regards
to the topic mentioned. This questionnaire will be evaluating respondent opinion with
regards to:-

1. The usability of the application developed which will be divided into three main

categories, which are learnability, efficiency and satisfaction.

Learnability
1. Is it easy for you to be able to navigate through the system at the first view?

1 2 3 4 5
Very Easy Very Difficult

2. 1s it easy for you to get the concept of the system when you first try it?
1 2 3 4 5
Very Easy Very Difficult

3. Rate the overall easiness to use the application?
1 2 3 4 5

Very Easy Very Difficult
Efficiency
1. How fast can you use the function in the system?
1 2 3 4 5
Very slow Very fast

2. Is it easy for you to perform back the tasks/function in the system?
1 2 3 4 5
Very difficult Very easy
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Accuracy
1. Is there any mistakes did you make when you use the system?

1 2 3 4 5
Once Several times

Emotional response
1. How do you feel about the tasks completed?

1 2 3 4 5
Very unpleasant Very pleasant

Satisfaction
1. Rate the pleasantness of the system's interface, such as the location of the button?
1 2 3 4 5

Very unpleasant Very pleasant

2. Rate the pleasantness of the interface's color to the eye?
1 2 3 4 5
Very unpleasant Very pleasant

Opinion on research's implementation

L. Tt is easy to grab the concept of schedule planner function in instant messaging system?
1 2 3 4 5
Very difficult Very easy

2. Rate the research implementation, either it is suitable to be implemented or not?

1 2 3 4 5
Very unpleasant Very pleasant
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Schedule a meeting via Office Communicator

(ffice Communicator
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- Schedule a Meeting | !
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v ' Walinlena | -

Share Information Using Live Meeting

Andersson ‘v‘eroi :
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Sample codes for generating Scheduling Planner, written in Eclipse with Android
SDK.

SetSchedule.java

package com.androidIM;

import com.mmekya.interfaces IAppManager;

import com.mekya.services.IMService,

import android.app. Activity;

import android.app. AlertDialog;

import android.app.Dialog;

itport android.content. ComponentName;
import android.content.Context,

import android.content. DiakogInterface,
import andreid. content Intent,

import android.content.ServiceConnection;
import android.os.Bundle;

import android.os IBinder,

import android. view. View,

import android. view. View.OnClickListener;
import andreid. widget. Button;

import android. widget. EditText;

import android. widget. Toast;

Ifimport com.mekya. interfaces. JAppManager,

public ¢lass SetSchedule extends Activity {
protected static final int FILL, ALL FIELDS = (;
public static final String SUBJECT = "subjectText”; Haddition code for UnApprovedSchedule java
private EditText toText,
private EditText subjectText,
private EditText dateText,
private EditText timeText;
private EditText locationText;

private EditText noteText;
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private IAppManager imService,

@0verride

protecied void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.set_schedule),

setTitle("Set scheduie™y,

Button setScheduleButton = (Button) find ViewByld(R.id setSchedule),
Button cancelButton = (Button) find ViewById(R.id.cancel_setSchedule);
toText = (EditText) find ViewById(R.id to),
subjeciText = (EditText) find ViewByld(R.id subject),
dateText = (BditText) find ViewByldR.id. date);
timeText = (EditText) find ViewByld(R id time},
locationText = (EditText) find ViewBylId(R.id location},

noteText = (EditText) find ViewByld(R id.note);

setScheduleButton.setOnClickListener(rew OnClickListener(){
public void onClick(View argQ)
{
if (toTextlength()> 0 &&

subjectText length()> 0 &&
dateText length() > 0 &&
timeText.length() > 0 &&
locationText.length{)> 0 &&
noteText length(} >0

)

Thread thread = new Thread(){

@0Overtide

public void nin() {

imService.setScheduleWithFriend(toText. getTexi().toString(),
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subject TextgetText(). toString(),

dateText.get Text().toString(),
timeText.getText().toString(),
locationText. getText().toString(),
noteText getTexi() toString()),
}
h
thread start(),

Toast.makeText(SetSchedule this, R siring.request_sent, Toast LENGTH_SHORT)

show(},
finksh(),
}
else{
showDialog(FILL_ALL_FIELDS),
}

3

cancelButton setOnClickListener(new OnClickListener(){

public void onCliek{ View argd) {

finish();

}

@0verride

protected void onResume() {
super.onResume(),

bindService{new Intent(SetSchedule.this, MService.class), mConnection , Context BIND_AUTO_CREATE),
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@Override
protected void onPause() {
super.onPause();
unbindService(mConnection),
}
private ServiceConnection mConnection = new ServiceConnection() {
public void onServiceConnected{ComponenfName className, IBinder service) §
imService = ((IMService IMBinder)service).getService();
b
public void onServiceDisconnected(ComponentName className) {
imService = mll;
Toast. makeText(SetSchedule.this, R.string local service_stopped,

Toast LENGTH_SHORT).show();

I
protected Dialog onCreaieDialog(int id)
switch (id)
{
case FILL_ALIL_FIELDS:
{
return new AlertDialog. Builder(SetSchedule. this)
.setTitle(R. string set_new_schedule)
.setMessage(R string signup fill all fields)
.setPositiveButton(R. string. OK, new DialogInterface.OnClickListener() {

public void onClick(DialogInterface dialog, int whichButton) {

¥
b
create();
}
default:
retum null;
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UnApprovedSchedule.java

package com.mekya;

import com.mekya interfaces.IAppManager,
import com.mekya services IMService;
import com.mekya. types.Schedulelnfo;
import android.app ListActivity,

import android.app NotificationManager,
import android.content ComponentName;
import android.content. Context,

import android.content Intent;

import android.content. ServiceConnection;
import android.os Bundle,

import android.os. [Binder;

import andreid. view. Menu,

import android. view. Menultem;

import android widget. Array Adapter;
import android. widget. ListView,

import android. widget. Toast;

public class UnApprovedSchedule extends ListActivity

private static final int APPROVE_SELECTED_SCHEDULE_ID = 0,
private String{] subjects,

String approvedScheduleRegs = new String(};

Siring discardedScheduleReqs = new String(),

private [AppManager imService;
@Override
public void onCreate{ Bundle savedInstanceState){

super.onCreate(savedinstanceState);

Bundle extras = getIntent().getExtras(),
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String title = extras.getString(Schedulelnfo. SUBJECT),

subjects = title. split(",");

setListAdapter(new ArrayAdapter<String>(this, android R layout.simple_list_item_multiple_choice, subjects)),

getListView().setChoiceMode(ListView. CHOICE_ MODE_MULTIPLEY),

/f canceling schedunle request notification

NotificationManager NM = (NotificationManager) getSystemService(NOTIFICATION_SERVICEY),

NM .cancel(R .siring.new_schedule request exist),

@0verride
public boclean onCreateOpticnsMenu(Menu mem) {

boolean result = super.onCreateOptionsMenn(menu);

menu.add(0, APPROVE_SELECTED_SCHEDULE _ID, 0, R.string approve_selected_schedules);

refurn resuit;

@Override
public boolean onMenuitemSelected(int featureld, Menultemn item}

{

switch(item.getltemld())

i
case APPROVE_SELECTED_SCHEDULE_JD:

{
in reqlength = geilistAdapier().getCount(},

for (int 1= 0; i < reqlength ; i)
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if (getList View().isltemChecked(1)) {

approvedScheduleRegs =

approvedScheduleReqs.concat(subjects{i]).concat(","Y,

H

else {

discardedScheduleRegs =

discardedScheduleRegs.concat(subjects(i]).concat(",");

1
H

Thread thread = new Thread(){

@Override

pablic void mun() {

discardedScheduleReqs);

Y
thread,start(),

if { approvedScheduleReqs length(3> G |
discardedScheduleRegs.length() > 0

)

imService.sendSchednieReqsResponse(approvedScheduicReqs,

Toast. makeTextUnApprovedSchedule. this, R.string.request_sent,

Toast LENGTH_SHORT}.show();

finish(),

return frue;

retumn super.onMenultemSelected(featureld, itemy,
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@Override
protected void onPause()

{
unbindService(mConnection),

super.onPause();

@Override
protected void onResume()
{

super. onR esume(y,

bindService(new Intent(UnApprovedSchedule. this, IMService.class), mConnection , Context BIND _AUTO_CREATE),

private ServiceConnection mConnection = new ServiceConnection() {

public void onServiceComnected(ComponentName className, [Binder service) {

imService = ({IMService.IMBinder )service).getService(},

H

public void onServiceDisconnected(ComponentName className) §
imService = null;
Toast. makeText(UnApprovedSchedulethis, R stang.local_service_stopped,

Toast. LENGTH_SHORT).show(},

b
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