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Abstract 

 

In today’s developing world various technologies are coming up, which aims in reducing the user’s work by providing specific 

results which is made possible by keeping track of the various activities performed by the user throughout the entire time. 

Context aware computing is one of the emerging fields that help in the process of providing accurate and specific results. 

Context aware computing refers to a general class of mobile systems that has the ability to sense the physical environment in 

which the user is currently in and adapt their behavior accordingly. Context awareness is a property of mobile devices that is 

defined in compliment to location awareness. Systems that use context aware computing provide the user’s preference based on 

the various environmental factors like location, time and other conditions. Researchers have been working on this domain for 

about a decade and various applications were developed for the purpose of demonstrating the capability of the context-aware 

systems, until recently this technology has been put in heavy use since nowadays whichever applications are made by companies 

for end-users have a requirement of providing more accurate and specific results. Recently context-aware systems combined with 

pervasive computing, which means always connected and available, are a growing trend which are applied on devices. The 

dependence on internet for providing results, introduces various complexities because in some places the extent of the internet is 

limited. Therefore the context aware technology should be made to work offline using the power of smart devices like 

smartphones which is owned by the majority of the world. In this way the technology can be provided on to various smart 

devices which would result in a much more enriched user experience. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

The meaning of context in normal terms means "The set of circumstances or facts that surround a particular event, situation" but 

when it comes to defining "context" in computing it is a very abstract term to define. Its meaning will continuously be changing 

and expanding in parallel with advancements in computing. In the context-aware system, an application relies on the various 

components responsible for context sensing, processing, storage and inference. There exist numerous middleware infrastructures 

which provide the necessary support for development of these components.  

The mobile industries are facing rapid changes and there is a requirement for introducing new innovations every day, therefore 

it poses as a great challenge for the application developers to induce new technologies in their applications. The lack of context-

aware computing can make an application look and feel stale.  

Nowadays smart devices use the internet along with context awareness to provide results. When devices are connected to the 

internet it is connected to a particular server and connections to the server induces privacy and security issues. Therefore offline 

context aware computing provides a much better choice. Various sensors are used in mobile devices which can feed data to the 

software for providing better results. Installed software fetches enough personalized data such as user’s location, heart rate, 

temperature, etc. which can be mined to provide a wide amount of contextual data. 

The results gathered are personalized therefore more intelligence can be applied to the computation. In real time use of mobile 

devices generates a lot of offline data in the form of call records, message logs, application usage, and media files. If the data 

gathered is analyzed efficiently a lot of useful contextual information is generated. Using these kinds of systems can lead to 

various useful activities like important reminders, replying to important messages, etc. It reduces the task on the user’s side to 

remember which call to make or an important date of an occasion etc. 

Nowadays various mobile applications are using context aware computing as a part of their core functionality as listed below. 

 Gravy: A.

This application collects context data from the user’s location, the different events the user is synced to and the event’s location 

and time. It processes the data on its servers and returns the updates on the events, suggested routes to the events and the most 

happening deals around that event. 
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 Falcon (Context Data OS): B.

This is an OS which is contextually intelligent in the sense that it preloads the applications by monitoring the application usage 

behavior of the user and preloads the application in order to prevent the delay of the start-up time of the application which the 

user is going to use at any particular time. 

II. ISSUES IN INTERNET BASED CONTEXT AWARENESS 

Nowadays most of the smart devices use online context aware computing. The applications in the smart devices use online 

context awareness and are based on the current location and time of the user. The information being gathered are sent to a server 

or distributed systems where they are processed and sent back to the devices. The transmitting and processing of data in external 

servers introduces various security and privacy issues. 

The various issues that rise in online context aware computing are: 

 Personal Data Theft: A.

To make the applications context aware the processing of data is required. The processing of the data has to be done in an 

external server and the results are sent back to the application to make it contextually intelligent. The personal data that is sent to 

be processed can be leaked online when being transmitted. 

 Availability of Network: B.

Applications that are using context awareness do not provide specific results when it remains offline for a long time. There is a 

constant dependency on the internet for these applications since they require an external server for processing of the data. Other 

factors include the various cost factors of network services which results in preventing the usage of internet. 

 Dependency on Server: C.

Since online context aware computing uses an external server it creates huge computing overhead since it has to process data 

from a large number of devices. It results in higher maintenance costs and system implementation. 

Due to the various issues in online context aware computing we explore the offline method of processing context aware 

information. The tracking of the various activities of the user and analyzing it using an offline mechanism will eliminate any 

privacy and security issues that might have been there for online context aware computing. The offline context aware computing 

is used to show various important notifications to the user without taking any specific inputs from the user. In order to gather the 

data and process it the application program would use an offline context engine which runs on android framework and exploits 

its capabilities. The various data is collected from call logs, message logs, synced emails, running applications and various event 

providers. 

III. SYSTEM ARCHITECTURE OF OFFLINE CONTEXT AWARE APPLICATION 

Since the offline context aware engine runs on the android framework it is bound to have architecture of its own. It consists of 

four modules as shown in Figure 1 namely the offline context engine, the data collector service, the reminder database and the 

application interface. Data is shared in-between these four modules. 

The offline context engine and the data collector service forms the core of the application which can be modified accordingly to 

provide various contextual intelligence for the user. The data collector service listens to any change in the contextual data with 

the help of the android framework, collects the data and sends it to the offline context engine for processing. After the processing 

is done the reminder is generated and sent to the reminder database where it is stored. The application user interface displays the 

reminders in a particular format to the users. 

 
Fig. 1: Overall architecture of reminder generating application using offline context processing mechanism. 

The four modules form the overall application for the offline context aware computing. 



Offline Context Aware Computing for Providing user Specific Results  
(J4R/ Volume 02 / Issue 03 / 010) 

 

 All rights reserved by www.journalforresearch.org 
 

50 

 Data Collector Service: A.

The main functionality of the data collector service is to listen to the changes in system notifications and contextual data that is 

related to calls, messages, synced emails and event reminders. It collects the changed data and sends it to the offline context 

engine for further processing. The data collector service exploits the capabilities of the android framework for achieving its goal. 

It uses observers and broadcast receivers to record the changes. When the data collector service is set up the observers are 

registered with the system and they keep listening to the various broadcasts sent by the framework and invokes the data collector 

service if any change is noted. After the change has been collected the information is passed on to the offline context analyzer for 

further processing. 

 Offline Context Analyzer: B.

This module receives the data from the data collector service and filters the data. Offline context analyzer generates the various 

notifications for the users. It filters the data accordingly like call data, message data and sends these data to the corresponding 

analyzer to be processed. There are mainly six types of analyzers namely call analyzer, message analyzer, media analyzer, app 

analyzer, email analyzer and event analyzer. Each of these individual analyzers process the data sent to them and generates the 

relevant information. For example, the call analyzer starts processing when it is notified by the data collector service that call 

data has been changed. It starts filtering by first checking whether any missed calls have been received from the favorite contact 

list. Secondly it checks for the duration of the calls and if it less than a particular threshold to be considered as significant it is 

filtered out. Then it checks for missed calls from unknown numbers and assigns priority based on the number of missed calls. 

After filtering out the data it generates the notification to be provided to the user. 

 Reminder Database: C.

This module is used to perform all database operations and store all the data that is sent by the online context analyzer. It is also 

used by the application user interface to load the data provided by the context analysis engine without creating any runtime 

dependency. 

 Application User Interface: D.

The application user interface fetches the data from the reminder database and displays it to the user in various formats that is 

specified by the user. It uses the UI functionality provided by the android framework to display the output. 

IV. CHALLENGES IN OFFLINE CONTEXT AWARE COMPUTING 

Using offline context aware computing in applications of smart devices provides a lot of benefits to users. Since offline context 

awareness requires processing of data without using external server many issues come up. Some of the issues are listed below: 

 Processing Overhead: A.

Since the processing and mining of data occurs without the use of an external server a certain overhead occurs on the system 

because the entire processing has to be done. For the processing more computing resources are used. 

 Accuracy of Results: B.

In context aware computing there is always a margin of error be it offline or internet based. The context awareness can provide a 

predictable result based on the information gathered from the user’s activities but it can never ascertain definitely of the user’s 

action. 

 Effect on Battery Life: C.

In one hand offline context awareness provides a lot of advantages but it has its effect on the battery life of the device. Since the 

entire context aware processing is done offline with the help of sensors of the smart devices the battery drains pretty quickly and 

nowadays battery is a major concern for users.  

 User Control: D.

As the days progress the context awareness applications would become smarter and provide a more sophisticated and smooth 

interaction between the application and the user but at the end the control of the application should be in the hands of the user. 

The users should be able to define the type of information required by them, change the inputs that is provided to the application 

and should be able to override the results provided by the application. 

V. CONCLUSION 

This paper describes how offline context aware computing can be used in place of internet based context aware computing and 

the various issues that were posed by internet based context awareness that is solved by the offline mechanism. It defines the 

procedure to generate notifications for the user by gathering and analyzing the data using an offline context engine. In the future 

developments it could be used to change the settings of the device based on the data gathered which would result in a smarter 
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contextual engine. The other domains where offline context aware computing could be exploited in the future are health, gaming, 

etc. 
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