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Abstract

This paper describes hybrid and context aware mobile applications. It tries to answer the question of what a hybrid system is, and why it can be beneficial. Further it describes different types of contexts that can be used in such systems. It looks at one alternative way of creating such a system. The technology involved is described. And the importance of location accuracy is discussed.

[Bla Bla More to come]   
Introduction

Telecommunication and information technology has been two separate disciplines in the past. But this is rapidly changing. No days it is getting more and more popular to integrate these two domains. People want applications that combine services from different heterogeneous network (hybrid applications) and also consider the context of the users. 
Context aware systems are systems that uses the changing information about an individual’s location, environment or social situation to initiate and facilitate people’s interactions with one another”.[1] 
Many new services have been developed that does exactly this. As examples I can mention: 

· News from a web service’s based on location. 

· Personal pages on your cellular phone. When you get an incoming call and you are not available, the caller will get your personal page where you might present information about your whereabouts.

· Payment for car parking. Use your cellular phone to pay for a parking ticket. 

My main focus in this project will be to explore how this is done. I will also include an exploratory study of different applications developed in the past, and look at issues concerning context aware systems. Finally I will implement a test system. 

The plan is to develop a tracking system for mobile GSM devices. This system might be used to track down your dog, children, your stolen car or whatever is in your interest. Use a computer or a mobile phone to get map with the location of the object. The contexts of the users are in focus. Call setup is another functionality that can be explored. Two friends are at the same location, the system can for instance set up a call automatically between them.

Technology

For making such an application mentioned above, you will need platforms and API s (Application Programming Interfaces) that has support for this. The Pats Tele-service laboratory has this support.

The Pats-Laboratory 
The lab was established in September 2001. It is a co-operation between Telenor, Ericsson, NTNU and SINTEF. The laboratory provides state-of-the-art technology and infrastructures for service development and execution. The users are able to test the services on Telenors cellular networks.

The vision of the laboratory is to provide a setting for the participants so they can experiment with advanced and hybrid telecom services. Hybrid means that it is possible to offer services over a combination of heterogeneous network such as PSTN, GSM and IP. Different access types are also offered. An application may offer GUIs to both cellular phones and web browsers or applications on a computer. 
The lab combines platforms from traditional telecommunication and information technology.

Research in the laboratory is driven by the need to develop new services quickly and controlled. Methodologies are thus emphasized.[2] 
The software environment for the lab consists of:

· Java development environment (Java 2 SDK,  Ant, various development environments such as Visual Cafe, Eclipse) 

· Windows for iPaq 

· CORBA middleware (freeware version Orbacus v 4.05) 

· Apache AXIS an implementation of the SOAP ("Simple Object Access Protocol") submission to W3C. SOAP is an XML based protocol for exchange of information in a decentralised, distributed environment. 

· Apache Tomcat a servlet container that is used in the official Reference Implementation for the Java Servlet and JavaServer Pages technologies. 

· Session Initiation Protocol (SIP) software (freeware version) 

· Incomit's Movade a core component of HP's Mobile Service Delivery Platform. Incomit's Movade handles application access to telecom networks. It provides full support for the OSA/Parlay standard. 

· JavaFrame a Model Development Kit based upon the modeling concepts from SDL and UML 2.0, applied in a Java setting. JavaFrame was developed by Ericsson NorArc. 

· ServiceFrame a framework for developing service logic in Java. ServiceFrame was developed by Ericsson NorArc. ServiceFrame is now available as open source.[3]
It also has connection to map and location based services provided by external technology suppliers. These two can then be combined such that both position and map data are displayed simultaneously.
Parlay / OSA API

What makes the interoperability possible is the Parlay/OSA API. Parlay is a technology-independent application programming interface (API) that enables the development of applications that operate across multiple networking-platform environments.
[image: image1.jpg]J2EE Sever

Web Interface





It raises the programming abstraction level for developers. It is telecom made easier. The people behind also says it has a future proof architecture. When new generations of networks appears, the applications build earlier will be easy to bring along.

Parlay/OSA is cooperation between many stakeholders. Many big companies are members of the group. And this is of course an important reason for using this API. When solid world wide companies are involved the chances that this will be an accepted standard is feasible. IBM, Ericsson, Telenor, Fujitsu, Oracle and Vodafone can be mentioned. They are trying to create a standard for these kinds of applications. 
The first version that was developed has been characterized as to difficult. It was too complicated and 3rd party developers needed much knowledge about telecom. Very few 3rd party developers had in 2002 developed services using Parlay/OSA. As an answer to this, a new API has been developed called Parlay-X. Parlay-X is an XML specification of OSA, and is meant to work as a layer on top of the OSA API. This would make it even easier for 3rd party developers to implement services using OSA API’s. 
Parlay-X web services are powerful yet simple, highly abstracted building blocs of telecommunications capabilities. It follows simple application semantics, allowing the developers to focus on access to the telecom capability using common web services programming techniques. Parlay-X applications can be written in any language as long as it can make the proper web service invocation.[4]
The vision and motivation is different within the consortium. The operators like Telenor, wants more traffic on their networks. The traffic in the telephone network has been reduced over the past years. This can be explained in many ways. One reason could be that people uses IP telephones like Skype or messenger services like MSN and ICQ. Instead of giving your friend a call, you just page him on your computer and can talk to him without any costs. This is of course a big competitor to the operator company’s telephone. Operators see this problem and are looking for new business models to expand. If they can develop applications that uses the network, their income will still be high and the business will be good. But it would be even better if they could create an API that was easy to use for people unfamiliar to telecom. 3rd party service developers could then develop lots of applications. They will have to pay for the use of the network, and payment arrangements with clients using the services will be handled by the operators. 
Take for instance the parking payment application mentioned above. The payment will go thru the operating company before the parking company gets the money. It will become a new part of the operator company’s business model. The failure of a project will not influence the operator as hard as it will do if the operator is the driving force behind it. This will inevitably lead to new and innovative services that more people think about new services, a classic win – win situation. It is not very likely that there will be any new killer applications but many 3rd parties developers will offer many different services that together causes traffic in the network.

3rd party service developers will be able to take advantages of the functionality in the network and develop new kinds of services that the customers demand. Applications will have shorter Time to Marked (TTM) because of the simplified API. This is something that the customers to will benefit from. Services can be developed quickly and on demand. 
Another reason for 3rd party developers to get involved is the enormous amounts of potential customers. There are millions of customers in the networks that easily can be reached. The customer base is already in place. This is of course a huge assistance in the marketing and distribution work. We also carry the mobile phones with us anywhere and anytime, the applications get accessible 24/7.
GSM Positioning 

GSM Positioning is a way of getting the location of a specified GSM device. The representation of the location can vary from systems to systems. But in this case longitude and latitude is the formal representation of a device. This representation is divided into degrees, east and north. For better accuracy it is further divided into minutes and seconds. One point of interest can be represented like: N421228 E122350. This point would approximately refer to the Vatican City in Italy. 

Different techniques
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There are different techniques that can be used to do the positioning. They can provide different accuracy, be used alone or in combination.  

The network is divided into cells. Their radius size varies from 100 meters to 35 kilometres. The smallest cells are typically located in urban areas where the number of users is high. 

There also exist different types of cells. In omni directional cells the base station is placed in the middle. Whereas three sector cells have the base station placed in the intersection of two or more cells.
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But how is positioning actually done? As mention earlier there are different techniques.

Cell of origin is a technique that registers in witch cell the mobile phone is in. In urban areas the accuracy can be down to a 100 meters, whereas at the countryside it might be several kilometres. This is because of the bigger distance between the base stations.
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For increased accuracy it is possible to combine the COO with something called timing advance. This is not a solution of its own, but when used together with COO or some other methods, together they will increase the accuracy. 
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Other methods supported by base stations might be angel of arrival, signal strength and time difference at arrival. More information can be found in.[5] , [6] , [7], [8].  

Other positioning solutions
GSM positioning is as described above not extremely precise. Global Positioning System GPS, is much more accurate. It can give the position down to 10 meters in open terrain. It requires a GPS receiver chip in the device, not many mobile phones have this capability today. Its accuracy also decreases if there are high buildings in the way, and it requires a fix from at least three satellites to make an accurate positioning. The system was developed by the American Military in the 1970s.

GLONASS Global navigation Satellite System is the Russian version of GPS. It builds on many of the same principles as GPS.   

Galileo is the European version of GPS, it is planned to be fully functional by 2007, and will provide positioning down to 1 meter.

A-GSM or assisted GSM is a combination of GPS and GSM. The hope here are that the combination will improve the accuracy in urban and indoor areas. GPS, GLONASS and Galileo all requires open “sight” to the satellites.  
Context aware Mobile Applications
Two different paradigms. Wearable and Ubiquitous computing.[9] bla
What has been done in the past
Some of the earliest research papers on context aware communication came from Xerox PARC in the late 1980s and from Olivetti Research in the early 1990s. They took different types of context into consideration before routing calls (i.e., location).[1] 
Xerox PARC’s Ubiquitous Computing Initiative laid out the two dimensions: Communication action and Context acquisition, and how the choices concerning automation of these two dimensions would inflect the quality of the system in different ways. They argued for that to much automation would decrease the system quality because of the lack of human common sense. [10]  

Newly developed solutions
The implemented system
The system that is developed is a tracking system for GSM devices. It is documented in UML 2.0 and implemented in Java with the use of JavaFrame. The Eclipse platform was used as code writing tool. The functionality is not very wide, but the architecture is well suited for expansion.
[Text on models to come]
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