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Abstract 
The versatility and dimension of smart phone applications is   increasing 

at magnificent rate and getting more and more advanced in a level that 

could solve complicated real time tasks. One of the important factors for 

such advancement has been the powerful sensors embedded on a 

Smartphone devices and sensory networks. Moreover, Context and 

Context-awareness would have remained a myth without the advent of 

sensors. The objective of this thesis has been to contribute to the research 

work carried out under the MediaSense project. Accordingly, the ulti-

mate purpose of the thesis has been to evaluate and study the feasibility 

of the adaptive context view proposed in MediaSense Platform. In 

precise words, the thesis has done three core tasks. Firstly, the theoreti-

cal presentation of related works and the significance of the research 

question have been discussed through various social applications. 

Secondly, a proof-of-concept application has been developed to simulate 

what has been proposed in the research work. Finally, Android applica-

tion has been designed and implemented in order to evaluate and study 

the techniques presented in a practical scenario. Moreover, in the an-

droid application known as SundsvallBIGBuddies, we have used the 

extensions designed for the existing MediaSense platform. The impact of 

using Android app relaying on a continuous stream of context data has 

been presented using graphs and tables.  In order to study the impact 

we used smart phone and tablets from Samsung. 

Keywords: Context, Context-Awareness, SundsvallBIGBuddies 
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1 Introduction 
In the recent years it is being observed that the use of internet technolo-

gy and mobile applications are becoming as important as our daily basic 

necessity like water and food especially in the developed world. Living 

in an environment where there is no Internet and Smartphone is really 

unimaginable and boredom. Moreover, whenever we think of the 

Smartphone the most import thing that attracts people’s attention and 

money has been the easily available killer apps. As result of the number 

of killer apps that smart phones carry besides the portability and cheap 

price as compared to other devices, the use of smart phones is changing 

at a staggering rate to be considered as the epicentre of information 

source for modern day human beings. Every year the smart phones are 

being getting more powerful by incorporating additional sensors and 

new apps besides a better computing chips and firmware.  It is a well-

known fact that the modern smart phones can do more magic given the 

embedded sensors and the powerful hardware they carry. However 

until recently the main bottleneck has been the battery problem. Right 

after the bunch of sensors embedded on the smart devices comes out 

smarter and more flexible device. One of the techniques that takes 

advantage of the multiple sensors embedded on these devices to create 

more socially valuable device has been the concept of context-

awareness. Context-awareness is not a just magic in fact but a technolo-

gy that comes out of the collaboration of embedded sensors and the 

computing capacity of the smart devices. This thesis has a plan to con-

tribute in this regard through creating an app that would show the 

feasibility of the idea besides evaluating the real-time performance of 

such apps in our day-to-day activity. 

1.1 Background and problem motivation 

It has been a couple of years since the idea of context and context-

awareness in the case of smart phones and other electronic devices come 

into a list of research area menu. A number of factors could be listed for 

this cause for example, the ever increasing number of sensors on the 

smart phones and other similar devices, the increased computing power 

of these devices, the penetration of Internet access and the ever increas-

ing dependency of the society on digital technology such Smartphones, 

IPads, Tabs, and computers. 
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The idea of context and context-aware apps holds a huge potential that 

helps to develop socially valuable apps and software in the future. 

However, in the current practical scenario it has been observed that in 

comparison with the potential of the technology and the applications 

that utilize the technology there is a lot to be done to convert the idea 

into socially valuable apps. The goal of this thesis is not to study the 

reason dragging down the deployment of the technology   nevertheless I 

believe the most important reason for this could have been the very 

advanced nature of implementing the concept and security issues. 

Therefore, the concern of this thesis has been to make a contribution in 

the area through the implementation of social apps which will utilize 

the concept of context-awareness. Moreover, the thesis has its base on 

the previous research works done in collaboration with researchers from 

the Mid Sweden University and Stockholm University. 

1.2 Overall aim 

The aim of the thesis has been to provide a solution for improving 

adaptive context views in mobile application of the prior work. Besides 

that research and classify the consequences that continuously changing 

context information through adaptive context views presented on mo-

bile devices. Therefore emphasize on synopsis of high strength of users 

with system that demands to dynamically changing context information 

for accessing. These kinds of cases occur when high number of objects 

accesses the context of information of their interests where the priority 

ratio matter. Similarly there are some cases that contain social type of 

activity application, for example looking for the objects of same qualities 

and interests depending on the different characteristics. Therefore the 

aim of this thesis is to provide a suitable solution for management of 

dynamic context information in the mobile context-aware applications.  

1.3 Concrete and verifiable goals  

The main goal of this thesis is basically to improve the adaptive context 

views and evaluate them for the real time performance. Furthermore 

these goals can be precisely listed as: 

 Search and study context-aware application in related scenarios 

from prior works. 

 

 Implement and improve the concept of adaptive context views 

from the prior work. In here is included a proof-of-concept appli-
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cation. The proof-of-concept app shows the improvement I have 

made. 

 

 Evaluate the support for continuously changing contextual in-

formation in real time scenarios. 

 

 Determine the impact of continuously changing context on mo-

bile devices with reserve limitations.  
 

1.4 Scope 

The focus of the thesis has been to carry out practical evaluation of the 

concept of adaptive context view as it happens in the implementation of 

the technology presented in a paper “Enabling Continuously Evolving 

Context Information in Mobile Environments by Utilizing Ubiquitous Sensors”. 

To this end the thesis does develop android app which could help to 

measure the response times and practically prove the concept of adap-

tive views. Moreover, what is falling in the scope of the thesis is theoret-

ical analysis of the concept of adaptive views. In this case I will find out 

the weakness of the concept plus the strength as well as I will propose 

modifications that need to be considered if that is necessary. 
 

1.5 Outline 

Chapter 1 is the introduction to the thesis work. 

Chapter 2 describes theoretical study regarding related research works 

and applications of the context-awareness.  

Chapter 3 describes the methodology to handle the goal achievement 

efforts. 

Chapter 4 talks about the design of SundsvallBIGBuddies Android App 

and proof-of-concept application.   

 Chapter 5 describes the Implementation and evaluation of the Sunds-

vallBIGBuddies android app in a practical scenario 

Chapter 6 describes the Results and evaluation of the Sunds-

vallBIGBuddies android app in a practical scenario.  

Chapter 7 presents the conclusion and future work. 
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2 Theory  
It is a well-known fact that the concept of relativity theory has never been 

easier to understand. However, this day’s people talk about smart 

devices, Smart TV, Smart Refrigerator, and even smart city. The word 

smart as applied to the mobile telephones is a relative word. I always 

believe that optimization is too many steps ahead as compared to the 

technology we have in the smart phone world. In fact nobody knows for 

sure what direction our interest might lead us in the future regarding 

the technology related to smart devices. However, I believe that what-

ever course this might take, the context and context-awareness will 

contribute to come up with a device that could understand what is 

going on around its immediate environment. Such a capability will 

definitely be considered smart feature of a device. In this chapter I will 

present the detailed description about the context-aware applications. 

Moreover a brief explanation about context-awareness as applied in 

mobile applications and systems working under such concepts are 

described. The definitions of basic concepts for example context, con-

text-awareness and other context related assistances are included in this 

chapter. 

2.1 Context  

The importance of context has been well understood and a number of 

applications which utilize contextual information have already been in 

the market although there is a lot of research work yet to be done in this 

regard. These applications include for example ads on the Internet, 

highly secure residential security systems and Smartphone apps. Fur-

thermore,  Context [1] is defined as position of objects with their related 

characters surround them, for examples time in the day, temperature, 

and weather etc. similarly the other paper [2] described context in terms 

of user position, atmosphere with related identities and instance. Alt-

hough there many definitions exists which define context, some describe 

context by examples which is hard to implement. In spite of all these 

definitions the most [3] work is mostly used as a reference in this regard, 

the paper defined the context from its beginning in different phases but 

finally it gives precise definition “Context is any information that can be 

used to characterize the situation of any entity. An entity is a person, place or 

object relevant to the interaction between a user and an Application, containing 

User and Application”. Besides these definitions there have been more 
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work and studies which define context examples in details by surveys in 

the area of context-awareness. [1][2][3]  

Context is a broad term, general definitions does not provide help for 

understanding the real concept of context. Due to the explicit nature of 

context its approach is a bit ambiguous.  

Everything in this world has its own context. The terminology of context 

been used in various manner related to computer science area like 

“talking about contextual sensing, contextual search, contextual psycho-

logical perception ", etc. In addition to these general definitions in con-

text, our focus is on mobile applications. So from all the above data and 

knowledge my derived definition for the context as “context is defined 

as anything which clarify or describes the exact meaning of any object it 

may be place, location and things” [3][5]. Contexts rationalize the con-

cept in which relationship it should be used in the various scenarios it 

changes according to the surroundings [5]. 

2.1.1 Categories of Context 

To categorize the context into different groups based on the purposes it 

provides and support to the application developer to choose the conven-

ient context from the sorted list easily for the use in their application. In 

this regard, there are some suggested categories described in papers by 

[2][6] which could help the designer to select the appropriate context 

according to their application needs. According to the paper, context 

should be categorized by position, atmosphere, identification and in-

stances. While Schilit describes context regarding some other significant 

perspectives that is who´s, where´s, when´s and what´s user basically 

performed with related entities and information which provide help to 

find the transaction of situation [3].  Due to the fact that this categoriza-

tion is able to estimate why the situation occurs during a procedure, 

helps the application developer to conceal some behavior for handling 

the current situation. For example, in context-aware weather infor-

mation application user searches for a specific location weather updates. 

In this scenario the application developer keeps in mind that the appli-

cation should be so intelligent  that it must understand when the a user 

is looking for some particular location weather information then it 

means the user is interested in this specific area, so the application 

should provide more interesting information related to this location 

[3][11]. 
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2.2 Context-Awareness 

Context-awareness is generally described as the “the capability of com-

puting machines that adapt themselves according to the environment 

regarding connected devices and users by recognizing them and inter-

pret them promptly” [3][7]. Beside that all the mobile applications 

having the information data regarding existing context may be accessi-

ble, but the real task for the application developers is how efficiently 

they manage and use these information.  When the information for the 

mobile application is efficiently used to clarify the context exact mean-

ing then the system will respond actively. Context-awareness was 

defined by [8] which simply explained as knowledge the system or 

provide awareness regarding context of application that accommodate 

themselves accordingly of the concern context [3][7][8]. 

2.2.1 Features of Context-Aware Application 

Classification of context-aware application by their features helps to 

make a close study and to have thorough knowledge of the field of 

context-aware applications. There have been attempts made in order to 

classify context-aware applications according their features. The first 

attempt was made by according to his paper there are two directions for 

executing a task. That is the task is to gather some information or it is to 

execute a specific command and a task might be processed automatical-

ly or manually. So for this purpose he split them in two categories [6]. 

Proximate Selection 

Applications that restore information for user manually depending on 

currently available context are defined as proximate selection [22]. 

Automatic Contextual Reconfiguration 

When the components or items related to user´s context are highlighted 

and make it so easy to select the application that restore the information 

automatically depending on the presently available context are catego-

rized as automatic contextual reconfiguration [3][22]. 

The second attempt was made by [2] who suggested his own classifica-

tion of context-aware features. His Paper did a classification of context-

aware features with a purpose to classify the important features of 

context-aware. Accordingly,   the classification is defined as: 
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Contextual Sensing 

The capability to identify contextual information and provide it to the 

user, reinforce the user´s sensory methods. Contextual sensing is some-

how resembles to proximate selection in some cases [22]. 

Contextual Adaption 

The capability to run or restrain a service automatically depending on 

the present context is called contextual adaption [22]. 

Contextual Resource Discovery 

Contextual resource discovery enables the context-aware applications to 

discover and manipulate services and resource which are related to the 

user´s context. Contextual resource discovery is directly related to 

automatic contextual reconfiguration [3][22]. 

Contextual Augmentation 

The capability to collaborate digital data with the user context is called 

contextual augmentation. It means that the user can see data when that 

user is companion in the current context [3][22]. 

2.2.2 Typical Context-Aware Applications  

Due to the availability of the supporting technology and demand for 

better living standard, recently there has been a move to exploit the 

potential of context-awareness. Most of such applications provide 

information regarding different context of user´s interests. For example 

tourists or visitors get valuable information of their interests according 

to what is available in the environment. There are some other examples 

related to this context-awareness [3].  

Tours guide applications: 

The tour guide application provides information about tourist’s interest 

in various contexts. For example some tour guide applications provide 

information to users of their interests like museums, sports places, 

historical place guessing from the users interest the application provide 

more detail information regarding that context [23]. If one users search-

es for some specific area weather so it means he shows his interests in 

that location, so the application provide also more information related to 

that place like hotels, picnic spot, shopping point etc. to the users. So 

this kind of tour guide applications aware of the user interests from 

their needs [3][12][23].  
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Mobile Workers Applications: 

This application is created for employees who provide mobile services 

to their companies. For example, the employees of postal companies 

which deliver letters and parcels to their customers. The application 

provides information to the workers regarding the places or locations 

where they should deliver the post. For example the postman deliver a 

parcel to some specific location and when he looks for that places the 

application provide some extra information related to that place that be 

aware of the special kinds of caution like dogs, pits etc.[10][25].  

Share Price Paging Application: 

Share price paging is kind of application that is used in stock exchange 

prices. Presently there are some financial manufacturing that support 

these types of services. For example the users show their interest for a 

specific ratio of threshold of shares on prices for a particular company or 

product. If the threshold updated for that interest of user the application 

triggered a message to the user about that update [10][25].  

So these are some of few examples related to context-aware applications 

which provide the information to users regarding their different context 

concerning their needs [25]. 

2.3 Context Views 

Collecting and managing evolving context information from sensors 

and bring that information into apps which could play a role in our 

daily use has never been an ordinary staff to treat it in an ordinary way. 

The challenging task has been how to manage the evolving nature of the 

data as well as the speed of the change. The paper by proposes adaptive 

context views in order to tackle the challenge in we have in this case.  

Adaptive Context Views uses locking mechanism to stop irrelevant 

stream of update data coming from nodes and sensors. This thesis 

implements adaptive context views in Chapter four and five [10]. 

2.4 Context Relevance and Proximity  

Context relevance can be defined as the detection of transaction which 

may be occurring by chance that can be viewed the part of context by 

physical comparing them [8]. The relevance among various users not 

compare only by their location. For example if there two players playing 

in the same club but they are not from the same country so their context 
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in proximity will occur because they are working or performing their 

duties for the same company. The context proximity has different hier-

archy based on different levels. Thus, the different levels of proximity 

levels according to physical characteristics. Table 1 show various hierar-

chy levels of context views with dynamics of different levels regarding 

their physical characteristic or events [18]. 

Table 1. Levels of Context Proximity [3][18]  

Level  Physical characteristics / events 

Dynamics of objects Object movement, light changes 

Dynamics of the 

environment 

People moving light switching on / off doors 

banging 

Static state of envi-

ronment 

Weather, temperature, light level, noise level 

 

Table1 the different levels of proximity according to various dynamics. 

In the first level the proximity occurs by the dynamics of objects and 

second level by environment, similarly third level relate to by static state 

of the environment [18]. Context-awareness proximity is also termed as 

a social awareness. For example social activities application provides 

contextual awareness related to events. For example, a context-aware 

application has the tendency to observe our social network contacts, and 

alerts us to keep in touch with friends whom not contacted yet. Similar-

ly context-aware application enables us to tag pictures of friends in 

groups’ part with them [3][18][19][21]. Through this procedure sharing 

of these pictures with their friend can be done very easily. 

2.5 Architectures of Context-Aware Implementations 

Currently complementary approaches support perspective tendency 

towards architectural designing for context-awareness. Dealing with 

context transaction various approaches support system according to the 

requirement of system. Different approaches are available for handling 

the context exchange, these approaches are centralized, and semi dis-

tributed, fully distributed etc. these approaches are described one by 

one in detail below in the term of context exchange [10].  
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2.5.1 Centralized Approaches 

The general advantage of the centralized approach is that it is not so 

much complicated to implement and easy to manage. These approaches 

operate in a straightforward fashion that is all the data stored is in the 

central location from where it can be accessed and retrieved. Regarding 

context-awareness the sensors with their entities transfer data to the 

central location expressed in different context stored in the central 

location. From the central location currently stored context are accessed 

by applications and middleware. However as it is generally known that 

centralized approaches offer merits such as information is stored in one 

place and so updating is easily maintained plus user data security could 

be easily handled. Other advantages related to storage, simple structure, 

easy to implement. However,  the centralized approaches have de 

merits such as  in case of damage which might happen to all the data 

lost, instantly changes may overhead the system, redundancy and 

scalability related issues are some of the problems with centralized 

approaches. Examples of related systems which adopt the centralized 

approach for their application are XMPP, 3GPP IP and Sense web pro-

ject etc. [10]. 

2.5.2 Semi Distributed Approaches 

The disadvantages in the centralized approaches for example scalability 

related issues are overcome by the semi distributed approaches. Semi 

distributed is partially distributed system using some cloud base tech-

nologies. In the distributed system the context managed with proper 

transaction of data with scalable procedure. Semi distributed approach 

deals with sensor and context combine with related entities with appro-

priate way. There is some related system which works on the same 

approaches. Some of prominent example in this case which use the semi 

distributed approaches for their operation is CONTEXT and SENSEI 

projects [10]. 

2.5.3 Distributed Approaches 

The previous two approaches lack some qualities related to different 

issues, for example, if damage occurs loss of all the data in case of cen-

tralized approaches. The target area for failure is one central location. So 

these issues are replaced by distributed approaches which overcome 

these problems with proper manner. In the distributed approach the 

data is handled on different nodes distributed with peer-to-peer design 

model. When dealing with context, the distributed system operates 

sensor and context combine with their related entities on every node 
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independently. Distributed systems approach using peer-to-peer design 

model that is no central server however every node independently 

transfers context information. A distributed approach raises some issues 

such as security and data handling problems. Examples in this case 

which use the distributed approach for their context exchange are 

COSMOS and SOFIA [10].  

2.6 Related work 

The last few years there have been various kinds of frameworks de-

signed which accommodate the different perspectives of ubiquitous 

system. Among these ubiquitous computing systems some were de-

signed particularly to provide support for the context-aware computing, 

while some were created generally in their scope. Typically these sys-

tems do not discourse all the problems which we have described related 

context-aware, for example, to promote, manage and take some appro-

priate action on current context [3]. So by discussing these frameworks 

my main goal is to understand these systems operations and then create 

new one for implementations with possible outcomes. There are many 

frameworks exists which compensate context-aware applications. 

Among them few frameworks are describe below one by one [13].  

2.6.1 Cyber Desk 

Cyber Desk architecture was basically designed to combine web-based 

activities automatically which depend on context regarding virtual 

context of electronic world [3][13]. Virtual context is kind of information 

that related to user´s on screen based activities like date, names, email 

and mail addresses related information [3][14][15]. Moreover, the virtual 

context used to understand user´s related activities with which user 

engaged with and display all these web based activities in appropriate 

way. Cyber Desk accommodates the kind of techniques which are 

significant for the general context-aware architecture [3][16][17]. These 

applications operate as it determines that what context type they are 

interested for the users, and when the interested context were found 

then inform about this context [3][15]. This architecture model accom-

modates automatically process one or more pieces of context to build 

new type of context which is suitable for the users. Besides that this 

architecture also compensates the abstraction and integration of context 

information. Main drawback of this model is that it did not accommo-

date more than one application simultaneously. Due to centralized 

approach it creates problems in storage of context for users [3][15][16]. 



Improving the Adaptive Context Views and 

Evaluate Real-Time Performance  

Majid Ali 

Theory 

2013-12-08 

 

18 

2.6.2 Context and Location Aware Information Services 

Context and Location Aware Information Services (aka CALAIS) is kind 

of architecture that provide support for context-aware application. 

Basically this architecture deals with two types of problems that is lack 

of fine-grained location information management system and ad-hoc 

nature of sensor. So for this reason a general idea was developed in 

which the detail regarding sensors hide from context-aware applica-

tions. CALAIS distributed approach for context and provides support 

for query and notifies mechanism. The stimulating property of this 

architecture that it provide support to cope with the combination of 

events. For example when an application execute with more than one  at 

the same time so this model manages the combination of these two in 

proper manner. If event B occurs after event A then it could request to 

informed about event A finishes with no intermediately events. This 

was a strong mechanism which makes the analysis and possession of 

context so much easy for application designer [24]. 

2.6.3 CoolTown 

CoolTown is an infrastructure that represents real world objects like 

devices with web pages, peoples, places to accommodate context-aware 

application. This mechanism works as web pages update it automatical-

ly according to the changes occurs and collect new data and information 

related object or entity. CoolTown basically provide support for applica-

tions that shows or display context to the end users. For example a user 

of any environment dealing with different services available for differ-

ent kinds of activities. So the user can request extra detail information to 

execute one of these services.  CoolTown architecture aimed to make the 

building blocks of those types of applications easier which provide 

support for abstraction components and discovery mechanism. Despite 

that CoolTown was not created to accommodate translation of low-level 

sensed information. Moreover it emphasizes on display context rather 

on automatically context-ware features which depends on context 

captured information with context tagged [24]. 

2.6.4 Context Information Service 

Context information service (aka CIS) is another type suggested by is a 

framework which accommodates context-aware applications. This 

framework has not to be implemented yet but it restrains some interest-

ing properties. Depending on the guarantee of service CIS providing 

support for the interpretation and selecting of sensor for the context. 

Comparing with SCS (Situated Computing Service) CIS contribute a 
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close connection among applications and elementary services. CIS 

incorporates an object oriented model of the real world, where object 

designate real world object. These objects can relate to each other 

through a various kinds of relations like “close to”. For example the set 

of different hardware devices like printers and scanners would be 

designated by a relation it may be “close to” with various users. Then 

this set would be updating itself dynamically with user movement in 

the current environment [2]. 

2.6.5 The MediaSense Framework 

MediaSense Framework is a distributed architecture that enables Inter-

net-of-things based on sensor and actuator information [9].  The Media-

Sense platform is five layer platform see Figure 1.1. 

Cont ext - Awar e Appl i cat i ons 

Medi aSense Appl i cat i on 

I nt er f ace

Ext enxt i ons

Opt i mi zat i ons 

Di ssemi nat i on Cor e

LookUp

Communi cat i on

Sensor  and Act uat or  Net wor ks I P Net wor ki ng

Physi cal  Net wor k Medi umPhysi cal  Sensor s and act uat or s

Sensor  and act uat or  abst r act i on

Gat ewaysEnd- t o- End 

Net wor ki ng 

Layer

Di ssemi nat i on 

Layer

Add- i n 

Layer

I nt er f ace 

Layer

Sensor  and Act uat or  

Layer

Figure 2.1 MediaSense Framework 

The Interface layer is the public interface through which appli-

cations   interact with the MediaSense platform [9].  

The Purpose of the sensor and actuator layer is to enable a gen-

eralized method to produce information and provide it to the 

MediaSense platform [9].   

The MediaSense platform is independent of a particular net-

working medium and it is designed to run on a heterogeneous 

networks. 

The Add-in layer is intended for developers who want to add 

extensions to the platform.  
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The dissemination layer serves the data dissemination task 

among the participating nodes.   

The networking layer performs connection of IP based network-

ing communications [9]. 
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3 Methodology  
This thesis has an aim to contribute on to the previous work, which 

finds itself in providing a way for managing context views for mobile 

applications. Therefore, an approach towards the problem is to first 

study the previous work and analyses the drawbacks. For this different 

papers and text materials will be studied to have a solid understanding 

of the adaptive Context views with regard to Smartphone applications. 

Moreover, I will examine and present the idea of context and context-

awareness from the angle of different users and apps. Possible im-

provements shall be proposed on the previous work going through the 

implementation of the adaptive context views. Finally, impact of the 

apps having the capability to manage evolving context will be evaluated 

on different Android based Smartphone.  

3.1 Study Existing Context-aware Applications   

The first goal has been to briefly explain the concept of context and 

typical applications with regard to scenarios which use the concept of 

context view for mobile applications. Different systems and tools have 

been already in the markets that help to create context-aware environ-

ment and provide related service. However, what is really happing 

behind the interface and the service has never been as easy as it looks 

from outside. Therefore, in this case the thesis studies the real compo-

nents of such a system. The approach towards the first goal is to study 

thoroughly the situations to understand the core concept behind such 

systems. Due to which try to extract the shortcomings from the current 

system. 

3.2 Adaptive Context Views and Proof-of-concept Application 

The second goal has been to determine the limitations of the adaptive 

context views from the prior work and try to overcome these limitations 

with possible outcomes. The approach towards that goal is to deeply 

understand the previous work under different situations. Therefore the 

thesis Analyses the problems and try to propose improvement to the 

previous work.  In this case the thesis develops a proof-of-concept app 

that will help to understand the way the proposed system handle the 

stream of contextual information.  
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3.3 Evaluate the existing system with regard to its support 
for continuously evolving contextual information   

The third goal has been to evaluate the existing system with regard to 

the support it provides for continuously evolving contextual infor-

mation in practical situations. Therefore, In other words, the thesis 

implements the adaptive context views from previous work and finds 

out any possible limitations which might occur during practical imple-

mentation and deployment 

3.4 Impact of using apps with capability of context-
awareness on the Smartphone 

The fourth and last goal has been to evaluate the consequences of using 

apps that are built on the top of continuously evolving context infor-

mation on smart devices within a different scenario. To achieve this goal 

the thesis implements the proposed solution on the Android devices 

and examines the effects for possible results. The purpose of carrying 

out evaluation of the adaptive context view is to find out the impact of 

mobile applications running on the top of adaptive context view. 

Through experiments, we find out the message latency, end users inter-

est and in general if the performance of a device might get affected due 

to adaptive context views. 

3.5 Evaluating the actual work carried out in this paper 

In the first chapter it has been mentioned that the work carried out on 

this thesis was based on the previous research’s proposal of the adaptive 

context view as a means to manage huge stream of data coming sensors 

and sensory networks. Accordingly, Code has been written to show the 

proposed mechanism might be an option to be considered as a solution. 

The code has been written in java as an extension to the existing module 

of the Media Sense. Java have been used to develop the extension be-

cause the Media Sense platform is written using java and due to the very 

main reason that java is the most widely  used  and convenient language 

for mobile applications. The other work is the deep examination of 

context based applications in practical scenario. In this regard, appro-

priate Android app has been used as tool to examine such a case.  

3.6 Ethical Deliberations  

This thesis work is not involved ethics related problematic issues. How-

ever, in each of the sections proper ethical considerations have been 

given with regard to issues related to plagiarism. So references have 

been properly cited where texts have been taken from other authors.  In 
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addition, the thesis didn’t utilize confidential data or in any case in-

volved in compromising private data.  
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4 Design 
This section explains the details of the Adaptive Context View (shown 

in figure 4.1) , proof-of–concept and android social app that have been 

developed to provide a practical and real world application for the app 

on which this thesis is based as mentioned in the methodology section. 

S

Agent

Vi ew
Schema

Communi cat i on 

Ar chi t ect ur e

S

Agent

Vi ew
Schema

 

 

Figure 4.1  Adaptive Context-View: Manages smooth flow of context data 

Media Sense is a fully distributed architecture so each of the nodes 

needs to keep its own database known as Schema. The Schema contains 

user preferences, context information and other relevant information. As 

it is illustrated in figure 4.1 each of the entities have Schema (Context 

Schema), Agents (local and remote agents), view (adaptive context 

view) and sensors(S). 

4.1 Communication Architecture 

In the existing architecture it has been properly explained about the 

mechanism on how the agents gather information and disseminate the 

information upward to the next layer.  However, a little has been said 

about the details of implementation of different formats of sensor data 

and most importantly the huge stream of continues update coming from 

sensors and other sources. In the detailed Media Sense platform archi-

tecture [9] it has been explained such that add-ins could be inserted in 

the implementation. So our aim is not to modify the general Media 

Sense architecture but add an extension to it. In this subsection I will 

compare the existing architecture with the one I have proposed.  
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4.2 Evolving context 

The continuously evolving context information could be stored on 

central database as is the case traditionally.  However, schemas which 

are kind of distributed databases (as shown in figure 4.2) could also be 

another alternative and might perform better.  

4.2.1 The MediaSense Architecture for Evolving Context 

The Local context gathering agents gather context from local sources 

(For example sensor embedded on the phone and wireless sensory 

networks). The context data are not in a ready to use format. The Re-

mote context gathering agents update the local schema if new valuable 

information is coming from remote peers. Furthermore, the traversing 

agent search new relevant context. This agent runs context proximity 

function which helps to find out a new peer which could peer up with 

local peer.  See figure 4.2 

Appl i cat i ons

Evol v i ng Cont ext  Schema

Remot e Gat her i ng 

Agent s

Tr aver si ng Agent s

Local  Gat her i ng 

Agent s

Cont ext  Exchange 

Net wor k

Sensor s

 

Figure 4.2 The MediaSense Architecture[10] 

4.2.2 The Proposed Extension Module 

It has been mentioned that my target is to develop a module in the Add-

in layer of the MediaSense platform. Therefore, as seen in figure 4.3 a 

context data manager/ adapter has been inserted in the architecture for 

evolving context. Moreover, I have a little concern regarding the travers-

ing agent in the implementation; the main reason being my approach is 

based on predefined list of group members who will share messages 

with each other.  
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Figure 4.3 The MediaSense Architecture Modified Version 

4.3 Adaptive context views 

The challenge to work on unstable and continuously evolving context 

data is how to manage and able to provide context information which 

could best express the very latest information concerning mobile nodes. 

The problem with evolving context information is two dimensional. In 

other words, the first problem is that context information comes at a 

very fast rate. The second problem is the fact that in continuously 

streaming context information, the information which has been consid-

ered as important might no longer be valid soon even during the infor-

mation exchange stage. Therefore, in short the purposes of the adaptive 

context are to stop disarray of arriving messages and provide proper 

timing to update the overlaying application and sensor network. To this 

end, the following basic attributes of messages and rules have been set. 

1. A message must have a unique id. Unique Id’s helps to prevent 

the disarray of arriving message. As has been explained in the 

paper [10].There should be a locking mechanism to manage con-

text data. So in this case adaptive context views get locked de-

pending on the timing. 

2. Message ID should carry information regarding the time the mes-

sage came from the message source buddy. This message id 

could for example carry information of the actual time the mes-

sage originates. This helps the adaptive views to categorize the 

message as obsolete or not. Therefore, the message identification 

is used to so stop the disarray of arriving messages.  
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3. A message must have a limited life time to be considered as news 

for the other buddies. We believe in this case we have different 

types of data for example a data coming from GPS and a discount 

advert coming from a local market don’t have equal life time. In 

this case the life time of a message depends on whether a new 

update is coming from remote peers. So if remote buddy doesn’t 

update the local buddy, then the life time of a message is mini-

mum period explained in the next section.  

New Message
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New Message f r om 

Remot e Agent

Check t he 
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Updat e t he AppDoesn’t

 exist

Mul t i cast  

t he Message
Di scar d t he 
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Check t he 
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I d f r om Remot e 

Agent ?

Mul t i cast  
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Not Obsolete

Di scar d 

Message

Obsolete

EndEndEnd EndEnd  

Figure 4.4  Diagram showing the details of Context Data Manager Extension. 

 

4. Consecutive messages should have a minimum period of time in 

between. We always assume that the message data size is too 

small to be considered as a factor. The minimum period might 

vary depending on the time of application. For example, if the 

application only updates the location of an already known buddy 

then a period of 10 minutes might suffice. However, in the case of 

special interest groups where the basic interest is the presence of 

a group member in close proximity then the service should scan 

in a lesser interval of period e.g. 1 minute or less. Therefore, the 

best option in this case has been to leave the freedom to change 

the period to the users of the app rather than hard code inside the 

code. 
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5 Implementation 
As per the requirement in the project proposal, the design and the 

coding are built in a professional and step by step manner from scratch.  

However,  due to the fact that this project is dependent on the previous 

work as mentioned in chapter one,  the implementation in this chapter 

amounts to developing an extension to the existing system plus imple-

menting the whole concept as app for Android devices known as 

SundsvallBIGBuddies. 
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Figure 5.1 Overall diagram showing the add-in context data Manager / Context 

Views. 
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5.1 The Overall Concept of the App  

The app takes context information from different sources for example as 

mentioned in the previous section from temperature sensor and also 

gets information on any discount information from the local shopping 

mall.  So the apps run services that check for any nodes joining the Wi-Fi 

network. If the new device is a buddy, it will exchange message and 

update the recent information with each other. In the same manner 

when the buddy leaves the Wi-Fi and joins another Wi-Fi it will do the 

same. However, when one of the buddies receives information from the 

local shopping mall the same process will be repeated to disseminate the 

information. See Figure 5.2. The small circles inside the bigger circle 

represent a group of nodes in the sharing the same Wi-Fi. So these nodes 

do update each other immediately. The entire big circle represents the 

30 buddies running the android app. The red node represents the node 

that receives a message from the local Shopping mall from inside the 

mall. 
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Figure 5.2 Android app context dissemination mechanism 
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5.2 Apps implementation  

The app has been developed to harness the power of Context-

Awareness in a fully distributed network scenario with a main focus to 

implement the adaptive context views. The App has an aim to 

implement and demonstrate the ideas presented on the paper “Enabling 

continuously Evolving Context Information in mobile Environments by 

utilizing Ubiquitous Sensor” using Adaptive context views. To this end 

this section begins by explaining about the android app and then 

presents the proof-of-concept of the app. Chapter 5 presents the details 

of the implementation.  

The android app is a peer-to-peer social networking app that collects 

local information from the message owner which could be a text 

message written by the user or information such a discount on the 

fashion clothing or some other information such as local temperature. 

Moreover, the app collects information from a remote buddy if there is 

any update.  Finally, the app needs to have a mechanism to participate 

in disseminating its own local information to its neighbours.  Regarding 

this idea we can see that there must be a group as in Face Book group 

first of all, second there must be a service that will update the other 

buddies’ information and third we must have another service for the 

local agent that will manage the data coming from sensors (Embedded 

sensors).  
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Figure 5.3 the underlying components of the android app 
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Group 
A user must join an existing group or need to create a group for itself. So 

each of the nodes will have a list of buddies.  Sensor data dissemination 

occurs within groups. 

 
Local Agent Service 
The local Agent Service manages the continuously evolving sensor data 

coming from the immediate environment.  This is just service inheriting 

Service. 

 
Remote Agent Service 
The Remote Agent Service does the task as in the Local Agent Service 

but the only difference is that the Remote Agent Service is concerned on 

the information coming from other buddies. 

 
Sensor Data dissemination   
One of the aims on the paper “Enabling continuously Evolving Context 

Information in mobile Environments by utilizing Ubiquitous Sensor” has 

been to find a way how to disseminate sensor information globally.  In 

this case if we have to come to a conclusion that whenever a buddy joins 

a group it will have the entire list of buddies in the group, then the 

intended message will be disseminated (see figure 5.4) whenever that 

member is active in the group. 
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Figure 5.4 Peers Interaction and message dissemination 

 

5.2.1 Application flow 

In this section is explained the BPMN diagram that helps to visualize the 

app from the implementation point of view.  We assumed that the 

group of users called buddies receive discount information from the 

local market (shopping mall) but this happens if one of the buddy in the 

nearby vicinity of the market. Moreover, the app sends other infor-

mation from the immediate environment of the buddy; in this case we 

have chosen the immediate temperature. Lastly, the app is involved 

disseminating whatever information it collects from other peers. See the 

BPMN diagram in Figure 5.5 
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Figure 5.5 Application flow 

 

5.2.2 Proof-of-concept App 

The proof-of-concept app provides information on dissemination of 

contextual information. Although the ultimate target of the apps is to 

show how adaptive context-views could help in managing the continu-

ously evolving context data, the app only shows how the dissemination 

of context data works. Nevertheless, the underlying details have been 

discussed in the design section. The app uses a timer to limit the period 

of time in which each local agent could update contextual information. 

Furthermore, to alleviate disarray of contextual information due to 

possible delay on arrival, the concept of aging is introduced. In other 

words, each of the messages involved in the transmission of contextual 

information are assigned with specific age. Therefore, if an older mes-

sage arrives after our device updated itself with latest context infor-

mation, which means a message with smaller age, and then update will 

be denied. Thus, based on the age and if a new contextual data is gener-

ated after the first one, then the older message is assigned obsolete. 
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Figure 5.6 proof-of-concept application scenarios 

Adaptive context views have been proposed to manage continues 

stream of evolving data coming from sensors and peers.  The proof-of-

concept application shown in figure 5.6 above shows list of nodes con-

nected p2p.  The first scenario in the figure 5.6 shows when a node get 

connected it might get part of the two subgroups shown. In which case 

the node acts as vital node for intercommunication of subgroups how-

ever if the new node belongs to just one subgroup it just waits for up-

date from another node which is part of two different subgroups. In 

addition, when the node leaves it sends information to every node in 

connection as shown in the last figure. 

Moreover, the other important information shown using the proof-of-

concept is in the second and third figures, each of the nodes receives a 

number of redundant messages as illustrated using the red lines. How-

ever, each of the nodes discards those redundant messages. In the real 
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application developed, this has been achieved through timer and unique 

ID assigned to the messages (see section 4.3). 

 

5.2.3 Services and WifiP2PDirect 

The code is set up from four modules Adaptivecontextview, 

SundsvallBIGBuddies, Services and MediaSense. The first three 

modules have been developed from scratch based on what has been 

documented in the online android library and the last module has been 

taken as it is from the MediaSense project. 

MediaSense 
module

Package 2
Maj i d. t hesi s. sunds

val l bi gbuddi es

Package3
Maj i d. t hesi s. ser v i

ces

Package 1
Maj i d. t hesi s. adapt i veCon

t ext Vi ews

Gener at eCont ext i nf r omat i on

Message

MessageI nt er f ace

MessageHandl er

MessageHandl er I nt er f a

ce

Socket Handl er

Br oadcast _Reci ever

Devi ceLi st Fr agment

Gr oupSocket Handl er

Local Ser vi ce

MessageFr agment

MessageManager

Ser vi ceDi scover y

Ser vi ceLi st

I nboxAct i v i t y

Out boxAct i v i t y

Set t i ngsAct i v i t y

Subgr oupAct i v i t y

Sundsval l BI GBuddi esAc

t i v i t y

SBB Apps: Libraries and Modules

 

Figure 5.7 SBB Apps: Libraries and Modules 

5.2.4 Adaptive Context View  

Adaptive Context View Module as shown in figure 5.7 above imple-

ments a locking mechanism to manage continuous stream of data com-

ing from local and remote agents.  Each message has an age. The mes-

sage handler manages the locking based on the predefined minimum 

period known as “messageperiod” between two consecutive messages.   
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6 Results 
In this chapter are presented the Sundsvall BIGBuddies social app as it 

is used in a practical scenario and interfaces of the app as well as the 

adaptive context view as it is implemented in the app. Moreover, Survey 

results have been presented going through a thorough study on the 

impact of context-aware apps running on Android platform using 

different devices (Smart phones and Tablets). 

6.1 Simulation 

 The simulation or more precisely the proof-of-concept app assumes that 

30 buddies are communicating with each other in a peer-to-peer manner 

as shown in figure 6.1. 

                                        

Figure 6.1 Android based proof-of-concept App. 

The proof-of-concept displays how a message propagates from the 

message source to every intended buddy (i.e. context dissemination) as 

well as the event when buddies join and leave a group. 

As shown in figure 6.1 , the red circle represents the message source. 

Black circles represents buddies in a close vicinity or members of the 

same subgroup and one of the buddy is in a postion to update these 

group with the gray circles , which also represents circles in a location to 
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communicate to each other. In a similar manner ,the bottom black circles 

also represent a group in communication with each other and one of 

buddies is located so that it could update both groups.  Therefore, the 

figure shows how hierarchy of messaging is built and context 

dissemination occures in the practical apps.  

 

               

 (a)                                                           (b) 

 

             

                       (c)                                                                  (d) 
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                         (e)                                                            (f) 

Figure 6.2 Proof-of-concept app Scenario 

The Android based proof-of-concept app is intended to simulate how 

the buddies interact each other when new information comes from the 

local shopping mall.  There are a total of 30 buddies (as shown in figure 

6.2) and a shopping mall. So in the figure 6.2 are shown distributed 

nodes where each node doesn’t have information of how many buddies 

are in total but each has a list of neighboring nodes where information is 

disseminated directly. Once new information comes, it will be 

disseminated to its neighboring buddies and the receiving buddies will 

also do the same to its list of neighbors that way the information will 

reach to each of the buddies.  As shown in the simulator the broken lines 

shows messages rejected but red and blue lines are messages received. 

In section 4.3 is explained how the concept of adaptive context view is 

implemented. So based on the design, the rejected messages are either 

obsolete (redundant or too old) or carries very little information.  

 

Simulation shows how messages get disseminated among members of 

different groups running the app. First the assumption is that there is a 

context-data source in this case a local market which advertises dis-

counts and new arrivals. So the other assumption is the usage of apps 

such as SundsvallBIGbuddies which starts sending and receiving con-

text information right upon radio signal converge for wifiP2pDirect. 
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Therefore, if we assume that all the members of the SundsballBIGBud-

dies are in the same vicinity, then every buddy exchanges latest contex-

tual information without delay. However, if, for example, one buddy is 

near the market where it can collect firsthand information from the 

message source and another big buddy is in a position where it contacts 

the first buddy and another buddy far from the message source, and 

then a kind of messaging hierarchy is built as shown the figure 6.2. 

6.1.1 Purpose of the proof-of-concept app(Simulator) 

1. It shows how messages get disseminated among members of dif-

ferent groups running the app. 

2. It shows how when a buddy leaves and joins the group. 

 

6.2 Sundsvall BIGBuddies Android APP 

BigBuddies App using Samsung Tab 7.0 

SundsvallBIGBuddies app display which peers are located nearby as 

shown in figure 6.3. Incoming and outgoing message are displayed in 

Inbox Message and Outbox message as shown in figure 6.3 below. The 

buddy can participate in forwarding and receiving – Online or just 

receive – Solitary or can get Offline. See figure 14 
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a)                      b) 

 

                                

c)                                                      d) 

Figure 6.3 User Interfaces 

The main page in the figure 6.3a the first activity window offers three 

options for the local buddy. The online option is the default option and 

other buddies could see the activity and get context information from it. 

However, the Solitary states only get information from buddies but it 
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doesn’t share local context information with other buddies. In addition 

to the two states, the offline mode keeps the buddy offline and therefore, 

until the state changes the buddy remains disconnected.  The other 

information’s on the each of interfaces shows whether the service is 

started or not. 

SBB is employed to examine the impact of context-aware applications 

based on adaptive context views. A number of messages (see figure 6.4 

below) are sent between two buddies communicating over wifip2p 

direct so that the time taken by such messages could be measured and 

also to investigate the performance at the time of running the app. 

 

a) Inbox Message 

 

b) Outbox Message 

Figure 6.4 the interfaces as used in the testing environment 
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These are the images or snapshots which are capture from the tab. 

Which shows Inbox Message window in the figure (a) and shows the 

incoming messages from the others buddies in the list which enters in 

the buddies list and same with the Outbox Message window which 

shows the outbox messages from the list of the buddies. In the figure the 

images clearly shows some inbox and outbox messages from the bud-

dies list capture from the tab for the list of the buddies in the apps.
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BigBuddies App using Samsung S3 and Samsung Galaxy Nexus  

 

a) Galaxy Nexus 

 

 

b) Samsung S3 

 

The above images or snaps are taken from the smart phones Galaxy 

Nexus and Samsung S3. In this figures it shows the main interface of the 

application running on different smart devices. As shown clearly from 

the images the main interface contain the Menu of different items like 

P2P ON/OFF option and Inbox Outbox options which shows Inbox and 

Outbox window list for the buddies. Similarly SETTINGS and BUDDIES 

which shows the Settings and Buddies list. 
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c) Samsung tab 7.0 

Figure 6.5  User Interface 

This is the Main interface screenshot capture from the Samsung Tab 7.0 

which shows the different modes of the apps like online mode which is 

by default option mode for the application. Similarly offline and Solitary 

mode is also available which can be activated according the buddies 

requirements. 
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a) Samsung Galaxy Nexus   

 

b) Samsung Galaxy S3 

Figure 6.6 Displaying list of connected buddies 

In the figure 6.6 above the screenshots captures from two different smart 

phones shows the Buddies list window which displaying the list of 

connected buddies on the list and when they connected they can start 

communication within the connected buddies. As shown the images 

that the buddies on the two smart devices found each other’s identifica-

tion and they are connected by applying connection requirements like 

send request for connection establishment which they connected then 

they can start communication. 
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Figure 6.7 Inbox messages 

The above figure 6.7 shows the Inbox Message window capture from the 

smart phone. It shows the Inbox Message window and displays the 

buddies list which are comes or enter to the buddies list. The screenshot 

shows some messages for the different buddies of the list. 

6.3 Experiment Result  

In the experiment we have included latest devices (Tabs and smart 

phones) running on android version level 14 and above. Nevertheless, 

our plan to test the application on different hardware couldn’t make 

attainable within the time budget of this report. Finding devices other 

than Samsung made is found to be a little bit time taking to come into 

the time schedule of the thesis. So we have deferred this task for future 

work. Theoretically, we expect insignificant impact on the devices made 

by other manufacturers when observed from the point of view of the 

specifications of the devices as compared to Samsung made 

smartphones. Client’s feedback on the interest of app similar to 

SundvallBIGBuddies and any other comments on the utilization of the 

app are collected from 20 subjects living in Sundsvall. The subjects we 

have chosen them are all of young students at Mid Sweden University. 

Furthermore, the subjects have an enthusiasm to use latest smart devices 

and have an average knowledge about the Smartphone and Tabs.   
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Table 2 Survey Results. 

 

As presented in the table 2 above, some of the feedback from subjects 

interviewed for this section can’t be expressed in figures. Nevertheless, 

based on the devices we have used for the evaluation, there isn’t any 

negative impacts that lead the users to complain about the app. Due to 

the fact that the app has never been tested very well, there were errors 

and bugs that we have noticed.  The errors and bugs have been treated 

accordingly.  

Table 2 Experiment Results 

   

 

Device  

Specification 

Subjects 

 

User Interest 

(%)  

Samsung galaxy Note II 3 95 

Tab 7.0 GT-P3110 5 85 

Samsung galaxy S3 8 100 

Samsung galaxy S3 mini 4 100 

Total  20 95 

Device  

Specification 

Message Latency 

(sec)avg 

Std deviation  

Samsung galaxy Note II 5.7 10.15 

Tab 7.0 GT-P3110 5.8 10.18 

Samsung galaxy S3 5.5 10.09 

Samsung galaxy S3 mini 5.9 10.21 
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In the case of latency during message exchange, we have seen that in a 

normal wifip2pdevices the max delay for a message is around average 

of 5.9 seconds. The starts of value for the delay of messages for the 

latency is high due to the initial start off the devices to activate and 

connected is taking time results in high value. In the case of SBB, we 

couldn’t able to find any additional source of delay and the result is in 

conformity with the theoretical speculation. However, this result could 

get different and most probability more delays if buddy size is large. We 

still believe that in a situation where a number of buddies are part of a 

group, we still expect tolerable delay and no significant impact on the 

device’s performance. 

During the interview we have learned that most of the subjects (19 out 

of 20 said that they would like to have SundsvallBIGBuddies app) are 

interested on such kinds of app. Despite the fact that SundsvallBIGBud-

dies is not socially valuable in its current stage, but the idea and its 

benefits, are so appealing for the subjects. So we can say that the fully 

developed and tested application might have a huge of users in the 

future. 

The other import feedback we have collected from the subjects is to 

know if there exist problems when using the app. In this query we have 

come to know that some students have got interruption in the data 

communication between buddies. However, such an intermittent con-

text information exchange is expected sometimes. Such as case happens 

when the users wanders around and get out of the radio range coverage 

of the Wi-Fi.  

In the conclusion of the results of the experiment, even though we have 

run the experiment either limited number of buddies, Smartphone apps 

intended for context information exchange could be acceptable and 

valuable in the society. Moreover, from the available technology point of 

view we have learned that there might not be feasibility problems 

6.3.1 Impact of Using Sundsvall BIGBuddies on Mobile Devices  

In this section I installed the application developed – Sundsvall BIGBud-

dies on different mobile devices having different varying computing 

abilities. The goal of this experiment is to know the impact of running 

context-aware applications on android platform as well as to test the 

MediaSense in a practical scenario. In this case, the aim has never been 

to study every aspect of the MediaSense architecture rather a focus has 

been with regard to adaptive context View. Therefore, in this section I 
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have used android 4.0, due to the fact that WifiP2PDirect technologies 

are supported only by the latest versions of the platform. The data 

collected from this section has been presented in the results section.  The 

following devices running Android mobile platform has been used. 

Samsung (Specific Device: Tab 7.0 GT-P3110, galaxy S3, galaxy s3 

mini, galaxy note II) 

6.4 Evaluation 

The Existing Media Sense platform doesn’t offer built in libraries to 

handle continuously evolving stream of context information from sen-

sors and users. Therefore, developers need to come up with their own 

solution. However, the proposed system could handle such a case 

through built in plug in. 

In addition, the proposed system has been thoroughly tested on real 

environments using different hardware. So this could encourage devel-

opers to take extra step to work on the Media Sense for context-aware 

applications. 

6.4.1 Comparison to old system 

In the old system each of then nodes maintains their own database 

containing personal profile, context, sensor information, preferences and 

status. This database structure is known as Context Schema. Moreover, 

Schema needs to exchange context information with one another and to 

that end each of these each entity are related based on a parameter 

called context proximity .  The old system considers the proximity 

distance to find out which of nodes should be allowed to exchange 

information with the local peer.  Therefore, as long as the remote peer 

fulfills the criteria the Crelevent needs to be disseminated to the concerned 

entity. In addition, Clocal needs to be used and there is no mechanism 

proposed to filter the context information coming from the local peer.  

So this means in reality there is a huge stream of evolving data coming 

and flooding the entity. To handle this, developers need to find their 

own solution. 

However proposed solution could be used later on with other projects 

and it is generic solution for future projects implemented on the Media-

Sense. Furthermore, the new system doesn’t come up with an entirely 

different structure from the existing system but it just adds a plug-in in 

the add-in layer of the Media Sense platform.  The plug-in manages and 

regulates the follow of evolving context information. Context infor-



Improving the Adaptive Context Views and 

Evaluate Real-Time Performance  

Majid Ali 

Results 

2013-12-08 

 

50 

mation should be collected at an interval I and each of the context mes-

sages needs to have an “age”. So a context information needs to be 

updated in a meaningful interval I and if incase the message coming is 

old enough to be called obsolete then it will be rejected. However, even 

in this assumption too there are vague terms such as “meaningful inter-

val”. How long the update interval should needs to be? This parameter 

needs to choose by the user but it shouldn’t be small enough to flood the 

mobile entity with continuous stream of irrelevant update. 

The Context management for existing system described as the context C 

is member of the domain context. Cevolving is the set of currently evolving 

context for a particular entity.  Cevolving is the union of C local and Cremote. 

Crelevent  is the context Cremote falling within proximity distance d.  

The context management for the proposed system takes a few more 

modifications on the existing system. The modifications are the intro-

duction of age of context messages and context update interval period I. 

So in this case Cevolving  is the union of  C’evolving  having the relevant age 

and within the update interval. Therefore, delay and disarray of mes-

sages have been put under control. 

6.4.2 Comparison to related work 

There is apparent advantage in using fully distributed architecture such 

as the MediaSense especially when it comes to performance and scala-

bility as the size of nodes get enormous. Other fully distributed proto-

cols have more tradeoff for signaling when compared to DCXP protocol 

which the MediaSense uses for message dissemination. Similar proto-

cols such as SOFIA and COSMOS use another mechanism such as 

ontology method to find out relevant context and that introduces longer 

delay as compared to context proximity calculations [10] .  

COSMOS diagnoses scenario regarding contextual information and 

context aware application are predictably respond to these scenarios. 

These scenarios are cast to various policies which are further disintegrat-

ing into component as Nodes of the context [26]. Due to this terminolo-

gy of COSMOS using different ontology mechanism to find relevant 

information which results longer delays when compare to the method 

used by proximity calculations performed in the MediaSense framework 

[26]. Similarly SOFIA uses a kind of ontology method which has the 

same problem of longer delays to compare the context related infor-

mation for the process of relevance in different situations which gener-

ates longer delays as compare to the proposed architecture [10].



Improving the Adaptive Context Views and 

Evaluate Real-Time Performance  

Majid Ali 

Conclusion 

2013-12-08 

 

51 

7 Conclusion 
Despite the unavailability of devices running the Android platform with 

latest version (API level 14), i had achieved the goals shortlisted in 

chapter one. The latest version of Android is important because we 

decided to use Wi-Fi direct as a means to interchange messages between 

peers. Wi-Fi Direct is a well suited and convenient technology for the 

apps i developed. Reviews on the achievements towards the goals in 

chapter one are explained here. 

Firstly, literature reviews have been studied and related relevant previ-

ous works have been sorted out. The resources have been gathered from 

different sources but most our sources are collected from Internet as 

listed in the reference. Having made through study on the concept of 

Context and context-awareness, we have organized chapter two and 

thus the goal mentioned as goal one has been dealt with. 

Secondly, the previous research work (“Enabling Continuously Evolving 

Context Information in Mobile Environments by Utilizing Ubiquitous Sensors”) 

on which this thesis is relaying has been studied very well. The idea of 

adaptive context view has been give much emphasis. Based on the same 

paper i have proposed a mechanism how it can be possible to manage 

continuously evolving context data. Furthermore, proof-of-concept 

application has been made to show the proposed idea. 

Thirdly, application has been developed to test the proposed mecha-

nism by the paper mentioned above. In this regard, experiment has been 

carried out and couple of subjects (20 subjects – Students at Mid Sweden 

University) have been interviewed about the interest on such kind of 

context-aware social apps.  The result has been presented in chapter 6. 

The work carried out in this section has been challenging for two main 

reasons: firstly, we had a problem in getting latest android devices. 

Secondly, some of the functionalities included in the libraries required 

even latest versions. Despite the difficulties, we have managed the 

minimum possible test on practical environment. 

7.1 Challenges and Coding Errors 

Although we have managed to come up with solutions to all the prob-

lems shortlisted as the goals in the first chapter, as mentioned in this 

chapter and the previous sections, the experiment carried out come 
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short of the target set forward. In other words, one of the goal has been 

to run the SundsvallBIGBuddies app in different hardware however the 

time frame and the budget put restriction on the thesis in this case. To 

elaborate these, two challenges faced in the experiment:  

Firstly, the code we developed and tested on the emulator runs on a 

minimum version of SDK 16 (i.e minSdkVersion =”16”). This was the 

code we presented in the Implementation section. Nevertheless, at the 

last stage when the apps is tested on the actual hardware, we learned 

that only devices with relatively older versions of android are available. 

Furthermore, updating the hardware has been tried on some devices but 

that was not successful as well. 

Secondly, as has been clearly mentioned in the design sections, one of 

the latest features of Android mobile platform which is wifiP2pDirect 

has been chosen to build our overlay network. The basic reason we 

deployed the latest feature has been to take advantage of the exiting 

module’s inherent purpose, which is the kind of communication needed 

for dissemination of context information. Nevertheless, we come to 

understand at the testing stage that devices with the feature the apps 

needs are quite rare. Surprisingly, some devices like LG-E960 running 

the newer versions have no wifiDirectP2p. 

However, in order to examine the performance issues and other prob-

lematic issues that might arise due to context-aware apps, we have used 

the Samsung’s latest Smartphone’s and tabs.    

7.2 Discussion 

The method explained in Chapter three has been thoroughly followed 

and we believe that the same method could be followed in the future to 

reproduce the results presented in the report.  

The method explained in Chapter three has been thoroughly followed 

and we believe that the same method could be followed in the future to 

reproduce the results presented in the report.  

7.2.1 Adaptive Context view 

Overall the ultimate goals set by the first chapter have been treated well. 

Besides, the core issue in this thesis which is to implement the adaptive 

context views as a means to manage continuous stream of context data 

in the existing Media Sense platform has been carried out successfully. 
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And thus the adaptive context view accomplishes the intended task as a 

new alternative mechanism.  

The adaptive context view would only be just one option to handle the 

continuously evolving stream of context information  however since the 

scope of the thesis work is just to build up on the previous paper men-

tioned in Chapter one from Mid Sweden University other alternative 

mechanisms have never been mentioned.  

7.2.2 SBB App 

The app developed in this project has successfully been used to study 

the impact of SBB applications for real time performance as well as it has 

been used in surveying the user interest. Besides the practical applica-

tion, proof-of-concept has been developed to show how the SBB An-

droid app communicates peers. In the implementation of the SBB app , 

the libraries developed as extension has been used. Therefore, imple-

mentation of adaptive context view and the experiment result proofs 

that the concept of adaptive context view is worth considering in the 

implementation of apps on MediaSense platform and platforms where 

evolving streaming sensor data are expected. 

7.2.3 The proposed and the existing platform  

The recent advancement in computing and communication is driving 

many researchers into the area of persuasive computing. So the real 

need in this area of research is to turn the advanced technologies into 

socially valuable assets.  In this course of actions, the study of context 

and context-awareness is quite useful. So the work carried out in this 

project is quite important in the future researches related to the Media 

Sense as well as  it contributes immensely for future researches and 

development  of context-aware applications.  The proposed System 

reduces the time and energy developers need during implementation of 

applications on MediaSense platform. So if the tools are already there  to 

manage the stream of evolving data coming from sensors or other peers 

, then developers are only expected to work on the core task than issues 

such as this related to the platform. Therefore as compared to the exist-

ing System the proposed system is advantageous in this regard. Based 

on this, we believe it is worth considering to integrate adaptive context 

view onto the core rather than putting it on the add-in layer. 

7.2.4 Real-time performance 

Based on the results collected from the experiment, message latency is 

too short to affect the real-time performance of the very platform the 
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adaptive context view is designed for.  At the beginning the platform 

takes intolerable time (for example 30 seconds) however, once the con-

vergence is reached properly the actual time the message takes is less 

than a second and thus fulfills the requirement of the MediaSense. 

7.3 Contribution and impact 

Examining the impact of using context applications has been one of the 

targets of this project, in this regard an immense work have been done 

and the results are  presented in Chapter 6. The thesis did the study only 

using one such an app and one sensor. However, in the real situation it 

would not be just one sensor as we did in this project or one context-

aware application running on a device. So the results might not be 

similar when a number of such applications run in one device.  Never-

theless, due to the ever increasing computing power of mobile devices 

we speculate that this wouldn’t a real challenge. 

what's more, concerning developers interested to work on the Media 

Sense architecture , the results offer an insight into what kind of perfor-

mance they might expect as well as the plug-in developed could be used 

in the future apps and that saves additional time developer need to 

build their own specific solution. 

7.4 Future work  

In this thesis as far as the goals in chapter one are concerned, we believe 

quite an extended job is done.  Nonetheless, in the results section where 

different hardware is necessary to test the context-based app in real 

environments, the test has been done on a few devices. Therefore, the 

situation necessitates for close examination on different devices having 

different specifications. The future works that would be helpful for this 

thesis and that might be related to this research are listed as in the 

following. 

7.4.1 Further Extension of SundsvallBIGBuddies 

Further extension of SundsvallBIGBuddies Android application so that 

it is possible to deploy in real environments where the app might serve 

the society in some way. The current version of the app is intended for 

the testing purpose so the app is too buggy and needs a little extra work 

to serve in the real world. Furthermore, the current version of the app 

only works on one kind of sensor, which is the GPS. Therefore, in this 

case more sensors and integration with sensor networks needs to be 

done.  
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7.4.2 Survey on the interest of people for the Context-aware applications 

In the results section, it is explained that a small survey has been carried 

out on specific group of people. However, carrying out a survey on 

people of different backgrounds could give a very accurate conclusion 

on the interest of the wider society.  So having done 7.2.1 the next step 

would be to use the full app and launch survey about the interest of 

having the app on devices. 

7.4.3 Security and related privacy issues on Context-Aware applications 

Experiment on the security issues of the MediaSense platform in general 

and specifically on the applications using the context-aware features. 

Data security and privacy is considered as a vital issue in the utilization 

of distributed overlay networks and ad hoc networks for some kind of 

social applications. Therefore, the security issues and its impact on 

penetration of such apps into the society could be potential future work. 

7.5 Ethical Deliberations 

I have mentioned in the first chapter that this thesis work is an extension 

of research paper [10] by Stefan. Moreover, the aim was not to propose a 

new solution but to evaluate what has already been proposed by the 

same paper. Therefore, the impact of the proposed solution on the 

society is not within the scope of this thesis work. However, during the 

implementation and report writing copyright rules for different 

documents have been given due considerations. In addition, the 

application developed to test the real time performance of the adaptive 

context views might be deployed and serve the society better. Thus, 

brings the interaction of the society with the environment to the next 

level (human-mobile applications - Sensors/Sensory network, human-

human). However, on the other side such applications might 

compromise the privacy of the clients.  
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