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Abstract 

During the last years the use of SMS had a lot of competition because of the rise of the social 

networks like Twitter and Facebook. If somebody wants to share something with his friends 

or even the world he can just post it on these social networks instead of sending an SMS to his 

friends. On the other hand this provides a lot of information to everyone that makes it 

impossible to see what is interesting or what is not.  

Using these networks the information a person sees gets filtered on content for Twitter, 

friendship connection for Facebook or people who now your phone number for SMS. But 

what if you want to know something about the people around you or if you want to share 

something with the people in your location? 

This thesis will look into the three main problems this creates to make a local messaging 

service for a smartphone. 1) The connection problem, where different connectivity 

possibilities that can be used will be studied. 2) The social problem, where the problem of 

filtering out interesting information will be studied. 3) The programming problem where we 

will take a look on the possibilities different implementation approaches have to offer.  

Using this information we implemented a proof of concept as a web application and used a 

server to store all the information. Therefore we made use of the mobile internet and the GPS 

sensor in a smartphone. To filter out interesting content we placed messages in categories. 

The biggest benefit using these technologies is the fact that there is no limit on the size and 

location of the area in which someone wants to send a message. Another benefit is the fact 

that receivers won’t poll for updates on the server because we made use of a Comet server 

that is able to push updates to the clients. 
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1 Introduction 

1.1 Application Area and Motivation 

Everywhere you go today, you can see people using their phones to send text messages to 

others they know. People like to share information with other individuals, but today it is only 

possible to send messages to others you know. This is because you can only send text 

messages to people whose phone number you have. That is a huge limitation because it means 

if you know somebody’s name, you still have to know his phone number to be able to contact 

him. 

On the other hand, social networks as Facebook, Twitter, Myspace, Netlog, etc are very 

popular too, because people like to share things with their friends, their acquaintances, or even 

people they don’t know. People even use these kinds of services on the road with mobile 

applications on their smartphone.  

These smartphones are becoming more and more substitutes for people’s computers. These 

days you can use them to play games, edit documents, watch movies, you can even use them 

to connect to a projector and give a presentation! They are also getting equipped with more 

and more sensors, like digital compasses, GPS-sensors, acceleration sensors,... And 

developers can use all these things via API’s made available by the companies behind the 

mobile operating systems. 

1.2 Problem Studied 

There are different ways to communicate with others using messages, like sending text 

messages (SMS) or using social networks like Facebook and Twitter.  With mobile messaging 

you can only send messages to one person, as where you will leave messages to all your 

friends on Facebook. Twitter even goes further, by sending messages to everyone who wants 

to read them. So Twitter is a nice way to send messages to people you don’t know. But 

nobody will be interested in reading your messages if they don’t know you, or if you won’t 

have anything in common.  

So what can you have in common with others that makes them more interesting than 

somebody else? What would make certain messages more interesting for you than other 

messages? 

This could be your location. By making use of your location somebody could send messages 

to people in their neighbourhood without knowing their phone numbers, or even without 

knowing their names. But this gives problems on how to address a certain person, because 

you need more information on where a certain person is, which can be given by a mobile 

phone using some kind of geo-casting. 

This could be useful when you want to tell something to the people in the neighbourhood of 

your house about somebody suspicious or inviting people around you to join for a game of 

football, a party, ... This creates opportunities for a different kind of social interaction using 

new technologies. These days people use Facebook for these kinds of invitations, but using a 

type of location aware messaging, one can send the same kind of messages to people in their 

neighbourhood that they don’t know. In this way people will be able to receive a lot of 

information from others nearby, but the big problem is that they will receive too much 

information. In this way a filtering system is needed to make a separation between messages 

that are likely interesting, and not interesting for a user. 
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The big problem can be divided into three main problem areas, in this way it will be easier to 

find appropriate solutions for this problem. These three problem area’s are: The connection 

problem, the social/filter problem and the programming problem. 

1.2.1 Connection problem 

This problem is how mobile phones will be able to connect to each other to send messages in 

a local environment. There are nowadays three main standards that can be used to solve this 

problem. The first one is Wi-Fi, almost every Smartphone is able to use this nowadays. 

Secondly we have Bluetooth, that is standard in phones for a few years now. The last one is of 

course the cellular network used by phones, in which a lot of changes have been implemented 

to get better connections and faster data speeds. 

But nowadays there are also other new connection protocols developed which will be 

implemented in the future in mobile phones, who are also interesting to investigate. 

1.2.2 Social/filter problem 

This is a broader problem, and handles everything about getting interesting information for 

yourself. This means that people aren’t interested in every message sent by everyone, but they 

are more interested in messages from their friends, or messages from people with the same 

interests. So this is both a social and a filter problem. Using this we can bundle two big 

filtering systems together, the first one will be a filtering system as described in this paragraph 

using a social network or interests of a person. The second one will be the location of a certain 

person, merging these two together will give a richer experience for a user, as he will be able 

to filter out interesting messages. 

The interests of users change not only when looked at different users, but also for one user in 

time. This means that a user can be interested in messages about nature during the day but that 

he can be interested in messages about soccer in the evenings, or messages about party during 

the weekend. So this filter system should not be on unchangeable variable, but should be 

something that a user can interact with. This means that a user should be able to change 

interests when he wants. 

1.2.3 Programming problem 

This problem is about the different mobile platforms that exist these days, and about the 

possibilities on how to implement this on those platforms, or even cross platform. In the 

Smartphone operating system market there are 3 big players these days: Apple with IOS, 

Google with Android, and Nokia with Symbian. But the use of Symbian in mobile phones 

will be reduced in the coming years where after it won’t be used on any new mobile phone. 

But there are also other mobile operating systems used in smartphones these days like 

Windows Phone 7, Blackberry OS, WebOS, MeeGo, Maemo, Bada,... 

Next to these mobile operating systems there are already some architectures described to build 

social mobile programs, or build location aware programs. 

1.3 Approach Chosen to Solve the Problem 

At first the 3 main problems should be investigated and different solutions for these problems 

should be compared. Thereafter we can make conclusions on how this could be implemented 

in a good way. After knowing everything about the state of the art solutions in the three main 

problem areas and making conclusions about which technologies are interesting to get to our 
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main goal, we will implement this in a “proof of concept” application. This means that we 

won’t build an application that is ready to be broadly used, but it will make use of our 

conclusions and will give a good idea of a fully implemented solution. 

1.4 Thesis Goals and Expected Results 

The main goal is to implement a working program on a mobile device that can be used to 

message locally, to be able to send messages to people in a certain location. This means that at 

first a viable connection standard must be found. This has to make users able to transmit and 

receive data on a mobile device. This connection must be something that is not a problem that 

a user should think about. 

Secondly the users should be able to send and receive data in such a way that this is relevant 

to what the user wants to see. So this data should be filtered out on user interests, but should 

surely also be filtered on the location a user has. Next to this, these filters could become 

bigger and may include time interval parameters but the most important thing is that one such 

filter can be implemented in a standardized way. In this way it would be like a sample filter in 

which way others could easily be implemented. 

Next, the programming problem should be solved. This means a good platform for this kind 

of messaging service should be chosen. Messages should not be obtrusive for the user, so this 

service should run in the background and when the user wants to look at his messages all the 

messages he received should be available. This program could use a server, or an already 

developed architecture.  

The next goal is the synthesis of all these steps, where we implement the total program that 

will take into account everything from the previous steps. This results in a fully working 

prototype program. 

Thereafter the program is tested in a simulated environment or in real life. The real life testing 

environment won’t be financially feasible for more than three mobile devices, but the 

simulated environment should be feasible for at least 10 simulated mobile devices. The 

situations that should be tested are of course the testing of the localisation and the filter. But 

also speed and ease of use should be taken into account. 

The last step is the conclusion where we will take into account all we just said. This means 

that we will look into our proof of concept implementation and look where we were able to 

have good results, and where there will be room for improvement. To do this we firstly will 

look into the chosen solutions for the three main problems and evaluate them, but we will also 

take newly found problems or opportunities into account. 
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2 Background 

As described before, the problem can be divided into three sub problems which are described 

in this chapter: the connection problem, social/filter problem and the programming problem. 

Afterwards we describe some known solutions that are closely related and interesting for this 

project. 

2.1 Connection 

There are three main ways to make a mobile station communicate with other mobile stations 

in a certain location, these are: Wi-Fi, Bluetooth and mobile internet (communication via a 

cell tower). In this paragraph we will handle these different connection types. 

2.1.1 Wi-Fi 

When using Wi-Fi one has two options to use: the infrastructure or the ad hoc network. With 

the infrastructure network one would use different access points often connected to an already 

existing network. The ad hoc option connects different devices wireless without the use of 

access points. So in our case one should use the Wi-Fi ad hoc connection, because we have no 

base station to setup connections and route information through the network. This ad hoc 

connection type is also known as peer to peer and consists only out of wirelessly connected 

devices without any controllers or access points. (Wi-Fi Alliance, 2011) 

2.1.2 MANET 

A more sophisticated use of these ad hoc networks is the use of MANETs, or Mobile Ad hoc 

Networks. In these networks, every device (node) is a router as well as an end host. In this 

way these kind of networks are already used for military purposes where no infrastructure can 

be used or in disaster relief situations where the infrastructure is destroyed. 

These networks don’t have as big of a limiting factor as the normal ad hoc networks because 

every node can forward information to another node further away from the node that sent the 

information.  

On the other hand, the setup of these networks is very difficult. Every node has to know the 

network to be able to send things through to their respective receiver. It is even harder to 

guarantee any reliability of transmission because if a node decides to leave the network and 

there is no redundancy around this node, then the network will split up in two different parts 

without a connection between the parts. (For example if node X stops working in figure 1 part 

A and part B will be separated.) 
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2.1.3 Wi-Fi Direct 

This is a new wireless standard, that is free to use and made by the Wi-Fi Alliance. In fact it is 

a more easy to use specification of the ad hoc connection type. It is easier to set up 

connections between different devices, it is easy to connect an existing network and a Wi-Fi 

Direct network and the data shared by these connections is better protected because of a more 

secure connection. On the other side is it still very new, and only implemented in very few 

mobile devices. (Wi-Fi Alliance, 2010) 

Figure 1: Separated parts in MANET 

Figure 2: Wi-Fi Direct 
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2.1.4 Geographic routing 

With the use of geographic routing one wants to create a routing protocol that in which 

devices aren’t only aware of the logical location of devices, but are also aware of the physical 

location in the world as we see it. Therefore one could use GPS positioning and give latitude 

and longitude information to every packet and one can change the header of a packet and add 

coordinates of a location instead of just using a logical IP-address. (Navas & Imielinsk, 1997) 

 

2.1.5 Bluetooth 

This technology supports so-called ad hoc piconets. These are small local networks with a 

very limited area coverage. They also don’t need any form of existing infrastructure and is 

present in almost every mobile device. 

Bluetooth devices are divided into three different classes. Class 1 is made to be used over 

longer distances up to 100 meters. Whereas Class 2 supports distances up to 10 meters, and 

class 3 up to 1 meter. In phones normally Class 2 is supported. 

You also have different versions of the Bluetooth protocol going from 1 up till 4. These days 

almost every phone supports Bluetooth version 2 and some even version 3, the biggest 

differences between version two and three are higher transmission rates and better reliability. 

2.1.6 Mobile Internet 

With mobile internet we imply using the internet connection of a mobile device via cell 

towers. This means that one can communicate with every other mobile device connected to 

the internet everywhere on the planet covered by cells. So there is no boundary in space with 

this kind of service, which means we should use some other way to use a physical location of 

a device. This would imply using a physical location of a device which can be obtained 

through a GPS sensor or cell tower information. This will have a lot in common with 

geographic routing. 

Figure 3: Header for geographic routing 
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2.2 Social 

This might be the biggest problem, because it is pretty hard to make a good synthesis of all 

these features. One can try to make a link with another social network like Facebook or 

LinkedIn to use a person’s social information from these networks to filter out messages. 

A self learning program could be another suggestion where the program could rank certain 

messages higher than others if a person was already interested in the sender’s messages in the 

past or if the sender and receiver are known to be in each other’s neighbourhood for long 

periods in the past. 

Yet another option could be to implement another filter next to the location filter. This filter 

could use certain keywords or subjects. Therefore a sender could attach a set of keywords in 

his message and then the receivers could receive only messages with keywords that are 

interesting. 

2.3 Programming 

There are different mobile platforms that can be used to make this kind of project. There even 

are multiple base structures available that can be used. First we will describe a few mobile 

platforms where after we will describe base structures.  

2.3.1 Platforms 

 IOS 

Apple’s Iphone is quite a popular smartphone, and so IOS is quite a viable platform 

to use. To develop software for IOS one has to be part of the Apple developer 

program, and use a Mac based on an Intel chipset. To distribute software to be used 

on an IOS device your software has to get approved by Apple and then it will be 

distributed through the App Store. There are no (legal) ways at this moment to use 

this in another way. (Apple Inc., 2011) 

 Windows Phone 7 

The Windows Phone 7 platform is still a new rather unproven platform but they 

have very good support for their developers. To test software on devices you should 

have a Windows Phone 7 developer account connected to a Windows Phone 7 

device. The Windows Phone 7 development environment should be familiar to 

people who used the .NET environment or Silverlight. (Microsoft Corporation, 

2011) 

 Android 

The Android platform is free to use by every phone company, and can be 

customized by either phone company or carrier. This is one of the reasons why this 

platform has made a steep climb in market share, and is the biggest smartphone 

platform at this moment. To develop for this platform you can freely download the 

SDK and develop software on every computer one has. To distribute software 

through the Android Market one needs to be a registered Android Developer but 

one can easily and legally “sideload” apps by installing .apk files. (Google Inc, 

2011) 

The biggest reason why this platform is so popular for phone companies and 

carriers is also the biggest problem of the platform. Every manufacturer or carrier 
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can change the Android platform as much as he wants and can be used on every 

device they want to use it on. This means there are a lot of different versions of 

Android used, that are all a bit different because of customisation of this software. 

And these different versions run on even more different kinds of hardware, from a 

watch with a 2 inch screen up to a 50 inch TV.  

  

 

 

 

 

 Web Application 

Because of techniques like CSS 3 and HTML 5 the difference between web 

applications and native application on computers is getting smaller and smaller. 

You can use photo editors, games, word processors,... all on the web, without the 

use of installing any native app on your computer. The first commercial web-based 

operating system, chrome OS, was even launched when we were working on this 

master thesis. 

Unfortunately this is not true for mobile phones, because their browsers are not yet 

capable of using advanced things like HTML 5 or CSS 3. But these mobile phones 

are able to use Javascript or even Flash in their browsers. This makes a lot of 

opportunities for web based applications instead of native mobile applications. 

The conversion from a web application for your PC to a web application for any/all 

of the phone operating systems is a small step. If only Javascript is used, most of 

the time an appropriate CSS file could be enough to make this conversion.  

 

 

 

Figure 4: Different Android versions in use (Google Inc, 2011) 
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2.3.2 Architecture 

 AllJoyn 

“AllJoyn™ is a peer-to-peer technology that enables ad hoc, proximity-based, 

device-to-device communication without the use of an intermediary server.”  

(Qualcomm Innovation Center, Inc., 2011) 

AllJoyn is a project from Qualcomm innovation center inc. and is called an inter-

process communication system (IPC) which enables entities connected to the 

system to interact with each other.  

Figure 5: AllJoyn structure 
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There are 2 types of entities in that are supported by AllJoyn: clients, who access 

services and services who provide functionality. 

 

 

There is a complete developer guide on how to develop software for the AllJoyn 

architecture. 

The connection types used by AllJoyn are Wi-Fi or Bluetooth and one of the most 

important aspects is that it’s available on many platforms, and supports connections 

between those platforms seamlessly.  (Qualcomm Innovation Center, Inc., 2011) 

 Plash: A platform for location aware services with human computation 

This is a complete platform to be used to make location aware software.  

As you can see, it is a very complete platform, but it uses a lot of overhead to set up 

connections, log in into the platform, ...  (Ho, Wu, & Chen, 2010) 

 

Figure 6: AllJoyn Communication 
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2.4 Closely Related Work 

2.4.1 BEDD 

This is a “SOCIAL SOFTWARE AND FLIRT TOOL”, a chatting application while using 

Bluetooth as the connection standard. It is also possible to send small files to other users and 

the software matches profiles to find interesting people using the same software.  (HiWave, 

2011) 

Figure 7: PLASH structure overview 

Figure 8: BEDD 
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2.4.2 FlashLinq 

This is a new peer-to-peer communication technology introduced by Qualcomm at the Mobile 

World Congress (February 2011). It makes devices “sense” each other continuously, devices 

will constantly be getting updates about which devices are in the neighbourhood and will be 

able to react to this information. 

The distance in which devices will be able to sense each other will be hundreds of metres, 

which will be able to provide multiple use cases. FlashLinq requires new hardware that isn’t 

in any mobile device at this moment. (Qualcomm Incorporated, 2011) 

2.4.3 

Figure 9: FlashLinq use cases 
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Umbrella.net 

This is a test project of the Networks and Telecommunications test group at Trinity College in 

Dublin. It is a project about “networks of coincidence. It uses PDA’s with a Bluetooth 

connection to set up mobile ad-hoc networks, and uses these to send messages to other 

participants. These PDA’s are connected to umbrellas with red and blue LED’s which are 

used to indicate the connection.  (Brucker-Cohen, Moriwaki, & Doyle, 2004) 

Figure 10: FlashLinq use cases 
Figure 11: Umbrella.net 
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3 Comparison 

In this section we will compare the different solutions described in part two of the document, 

from this we will be able to make a conclusion about which solutions are good to solve our 

problem. 

3.1 Connection 

For the connection problem we have a few parameters that can be used to describe how good 

certain connection protocols could be to be used as a solution to our problem. At first, the use 

of hardware should be taken into account, secondly we will talk about connection speeds, next 

we will look at the connection range, the cost coupled with connections, the difficulties to set 

up connections and finally we will make a conclusion. 

3.1.1 Hardware 

Different wireless communication standards use different hardware to be built into the mobile 

device, or even some external hardware. 

By using the Wi-Fi connection to interconnect different devices that need to communicate, 

one should use the ad hoc network option because there are a lot of places where the 

infrastructure for the other option is not available. The biggest positive thing about the Wi-Fi 

ad hoc network is that it can be used without any special infrastructure, it can work using only 

mobile phones. The Mobile Ad Hoc Networks (MANET) is an application of this ad hoc 

networking standard so won’t need any existing infrastructure either. In addition the hardware 

to use Wi-Fi is built in into most of the phones that are distributed at the moment. 

This is something that you can’t say about Wi-Fi Direct, this is still a very new standard, and 

was not used in mobile phones until very recently.  

Bluetooth is also a connection standard that is used in almost every mobile phone these days 

and this also is not in need of any extra infrastructure to work. 

Also every phone is capable to use the mobile internet these days. For this you need extra 

hardware like cell phone towers, however these are already available and can be used almost 

everywhere in the world. 

3.1.2 Speed 

For the connection speed, Wi-Fi will be the best to use, and the speed of mobile internet can 

be very cumbersome in certain locations, but because we will only make use of sending short 

messages with text in them, the size will be very small. This means network speeds won’t be 

of big importance.  

3.1.3 Range 

Range of these connection standards are varying quite a lot. Using ad hoc Wi-Fi networks, 

cell phones will support a range up to 400 meters in practice, but with obstacles as walls, 

trees, ... these ranges will drop very fast to 100 meters or less. The same can be said about 

Bluetooth. But when we would use MANET’s the range will be unlimited in theory, but this is 

only if there are an adequate amount of nodes connected that can make these networks big 

enough. Mobile internet does not depend on those connected nodes but only on the use of cell 

towers, but as already said, their coverage is almost global these days. 
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3.1.4 Cost 

The cost to make these connections for the end user is free except when using mobile internet 

where one pays a small data fee with most carriers. But as mobile internet will be more 

common in the near future,  people will be willing to pay for a fixed amount of data each 

month. 

3.1.5 Difficulty 

Another important thing that should be taken into account is the difficulty to set up these 

connections. With most of the connection types this won’t be a big problem but when using 

the MANET option one should take into account that every node will function as a router too. 

These all should have knowledge of the network around them, which won’t make this an 

obvious solution.  

3.1.6 Conclusion 

Taking all these comparisons into account, one can easily see that range is very important. But 

firstly we can remove solutions like normal Wi-Fi and Wi-Fi Direct because of the reason that 

their hardware is not all that common. Then, looking at the range of the devices we can 

conclude that for usage in ranges bigger than 400 metres the only solutions are MANET’s and 

the mobile internet. But because of the difficulties the implementation of these MANET’s 

give the best solution to use for this problem will be the use of mobile internet. 

3.2 Social/Filter 

The social and interest related problem is a very big and difficult problem because there are 

no limits on this problem. One can keep advancing in making this part of a location aware 

messaging service better. 

Because there is no limit on this problem we won’t try to fix this problem in every way 

possible, because this is simply impossible. Things we can do, is to try to make a start on how 

to fix a part of this problem. 

Linking this program with a social network will need a lot of cooperation from this social 

network. There are things like a Facebook API but it will be a big task to implement this in 

total. (Facebook, 2011) 

A self learning algorithm that filters out content which is linked to content a user already read, 

or from persons a user is interested in, would be even more difficult to implement, if this 

filtering system should work well. 

Filtering content based on certain keywords attached to a message, or even by using 

categorized messages could be a lot more feasible. This is an easy way to solve this problem 

but can have a good result. The argument against this approach is that this requires user 

interaction. A user should put his messages in a category and the user also should choose in 

which category he is interested. 

In practice this will result in three main variables that a message will have, these are: sender, 

location and category. These variables will define if a user gets a message or not. Every user 

will get his/her own messages. Next a user will only get a message if he is in the region for 

which the message is intended. The category variable will be actively used by a user, because 

a user will choose from which category he wants to receive messages or if wants to receive 

messages of any category. So when a user is walking in the woods he can look into messages 
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sent to his location in category nature, but when he is watching a soccer game a few hours 

later he can look into messages that are handling about soccer. This is done by using a 

category selector when sending messages and receiving messages. When a user sends a 

message he can put this message in a certain category. The receiving user can adjust the 

category for which he wants to see the different messages that are incoming. He can choose to 

see all messages or only messages in a certain category. In this way a user wont be overloaded 

with information and he can see information that is useful for himself. 

3.3 Programming 

3.3.1 Platforms 

To be able to implement a program in the end, we should be able to test our software on a 

mobile device. Because of all the preconditions that must be met to be able to program or 

even test software on the IOS platform this is an option that won’t be able to be used.  

Because of the big prior knowledge of the .NET programming environment, Windows Phone 

7 looked very promising initially. But because it’s still very new and the precondition that you 

have to have a Windows Phone 7 developer account, this option won’t be used either. 

So this leaves us with Android as the only big platform that is still left. The problems that 

obstructed the use of the other platforms are no longer a problem for Android. It’s as easy as 

installing the right SDK, connecting an Android phone to your computer and then you are 

able to develop and test your software. (Even this Android phone is not necessary.) The 

biggest drawback of using this is that you will have to take all the different software and 

hardware capabilities of these devices into account. 

There still remains the solution of the web application, and later on we will explain why this 

will be the most viable solution. Its biggest advantage, is that this solution can be easily made 

into a cross platform application. But its biggest drawback is that it is harder to make 

interfaces for all these programs, and that you are held back by the capabilities of mobile 

browsers. 

3.3.2 Architecture 

For the architecture choice we described already two existing ones, AllJoyn and Plash. Plash 

is really promising and has everything someone needs to make this possible, but then again 

this platform is too complete, and has too many features that will stay unused. 

The AllJoyn architecture is more limited, in a good way that it is not as broad as Plash, but 

then again it is too limited in the way that it only supports Wi-Fi and Bluetooth as a 

connection between devices, where we instead will use the mobile internet to set up our 

connections. 

This means that for our project we will need to make our own architecture without using an 

already prepared solution. But we can make use of what we know from the architectures from 

those two solutions especially the Plash architecture can be a good base to start from. 

Eventually we will use an architecture that will look something like the one we present in 

figure 11. We will make use of local logic on every smartphone, with an appropriate user 

interface. We will also use its mobile/cellular network modem as an interface to communicate 

with a centralized server. Here we will have a database access layer where we could execute 

queries to fetch data from the database on the server. The data kept on this server should be 

things like username, location and messages but also categories, active user count and so on. 
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A client-server architecture is a good implementation because of the big amounts of data that 

will be stored on the server and can be accessible by all clients at the same time. But normally 

Figure 12: Structure 
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this architecture is used so, that a client asks a server for data, and the server responds to this 

client with the appropriate requested data.  

In our application a client should not be asking for data, because the client will load a page, 

and should get data from the server when new data is available. Therefore we use a Comet 

connection between our server and the client. This is a connection that will be kept open 

between the server and the client, and when the server has new data it will alert the client. 

This happens without the need of request for information from the client. (Gravelle, 2011) 

 

 

This necessitates a trade off between latency and request rate. You can do a lot of requests to 

the server which will give good response times. But this will also give a big load on the 

connection and CPU of your client and server. This is explained in figure 14. 

 

 

Using the technique from figure 13, clients will be updated as soon as new information arrives 

on the server, and it won’t use any request after setting up a connection with the server.  

For example if 100 clients are connected with the server, and we want a latency of maximum 

2 seconds. Using the first technique every two seconds the server will get 100 requests on 

which it will need to send out responses. Using the comet connection this means we would 

have the same load if every client sends a message every 2 seconds.  

Figure 13: Normal client-server interaction, called polling 

Figure 14: Comet connection between server and client 
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Knowing this, we can explain why we won’t be able to use native Android applications. 

Native Android applications cannot support this kind of technology for now, there is however 

a cloud to device messaging framework for Android (Google Inc, 2011), but it is not yet 

available to be used by developers. It is still in a beta stage, and probably will be released 

soon. So if we want to implement a native messaging service for Android, one should use the 

polling technique. 

Because the Comet connection is better to use for our purposes we will need to set up a 

special Comet server, who will be able to use a so called Comet connection between the 

server and the client.  

 

 

 

Figuur 15: Trade off between latency and requests 
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4 Description of the Investigated Solution 

4.1 Server 

To make use of a Comet connection giving us real time updates if data gets added on the 

server, we need a Comet server. For this purpose we have two options: we can set up our own 

Comet server, or we can use an already existing comet server from a company that delivers 

these kinds of services.  

Google App Engine (GAE) is such an existing comet server. When developing a program 

using GAE one can make use of the same servers that Google applications like Gmail, Google 

Docs, ... run on. They support the use of a comet server by using their Channel API that has 

been released since December 2010.  (Google Inc, 2010) 

4.1.1 Channel API 

The Channel API uses different elements to structure the communication. The most important 

thing is the channel, which is a one way communication path through which the server sends 

its updates to the client. The client uses Javascript in a webpage to receive these messages. 

Every client has his own client ID so the server will be able to identify the different clients. 

The client uses a token that it receives from the server to listen to a socket for new updates on 

the channel. Too send messages from the client to the channel, updates will be send via 

POST. 

So eventually we will set up a connection with the server first thereafter we will be able to 

receive and send messages from and to the server. To set up a connection with the server we 

need to create a channel between server and client. So the client sends his ID to the server, 

which the server will use to identify messages from this particular client. The server then 

sends a token to the client, that he will use to open up a socket, so he can listen for new 

messages on the channel. 

Figure 16: Channel API set up channel 
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When the connection is set up, the client can send messages to the server using a normal 

HTML-POST with his client ID and the message he wants to send. Then the server will send 

this message through the channels to other connected clients. These other clients then will be 

able to process this message. 

 

4.2.2 Python 

Because we are using GAE we have the possibility to use two programming languages on the 

server side, these are Java and Python. Lacking personal experience in the use of Python, it 

was an extra challenge to use this programming language. However, as it is a very clear 

programming language it did not give to many problems during the programming.  

Secondly after looking for information on implementing this kind of service on GAE we 

could see that there was also more and better documentation for programming in Python than 

there was for Java. 

4.2 Client 

On the client side, we use a normal web page which will act as a full mobile application. 

Because we want to use this web application in the browser of a smartphone we had to take 

notice of all the shortcomings of these mobile browsers. The use of browser plugins should be 

minimized and also new technologies as HTML 5 are not fully supported on these browsers.  

These devices are getting a lot faster last years, but are still not comparable with a normal 

home computer, so the code on the client side should be minimized, and all logic should be 

centralized on the server which can be a lot more powerful. 

Therefore we use HTML, CSS and Javascript (jQuery), JSON,... All these technologies will 

be combined in to make the user interact with the data on the server. 

Figuur 17: Channel API sending messages 
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4.2.1 HTML 

Of course we use HTML to place content on the website, this will be further formatted using 

CSS. We will use a HTML form to send the settings data to the server using the normal 

POST-method. 

4.2.2 CSS 

We use CSS to give the page the layout it needs. This is not static like normally but should be 

split up into multiple files so one could get the right layout for the right screen. For example 

using the normal layout that is used for the webpage to be displayed on a high resolution 

screen like the one from a home computer won’t fit well on a phones screen. 

 

Figure 18: Using CSS of a normal webpage 
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By adding just one extra line of HTML we could use a different CSS-file for a different 

screen type that is used. The line below means that the “hdpi.css” file will be used when the 

website is opened on a “high density” mobile screen. Like on a 3.7 inch screen using a 

480x800 pixel resolution. 

< 

link rel="stylesheet"  

media="screen and (-webkit-device-pixel-ratio: 1.5)"  

href="static/hdpi.css"  

/> 

Using this we could create a more appropriate layout for the login screen on a mobile device 

without changing the layout on normal computer screens 

Figure 19: Using different CSS files for different screens 
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4.2.3 Javascript (jQuery) 

To do some logic on the client side we will use Javascript. But we will use a library called 

jQuery, because this provides an easy way to set up the interaction between client and server.  

We use this to manipulate parts of our HTML code so that we don’t have to reload the 

complete page on every update, and we also use this to be able to get attribute values and post 

those to the server. 

4.3 Datastore 

We make use of the GAE Datastore where we store data in object models. Each entity in the 

datastore is a Python object model that gets send to the datastore using the put() method in 

Python. We can easily retrieve data from the datastore using the get() method. 

model.put() 

model.get() 

also more complex operations are possible to filter the data that you get from the server using 

queries, and one can also order these queries. 

data=model.all() 

data.filter(“modelpropertyonwichtofilter =” propertyvalue) 

data.order(“modelpropertyonwichtomakeorder”) 

data.fetch(number) 

In our project we will use two data models. One will be used to store information about our 

users, and the other will store all the information about the messages. 

class User(db.Model): 

 nick=db.StringProperty(default="") 

 userid=db.StringProperty(default="") 

 channel_id=db.StringProperty(default="") 

 location=db.StringProperty(default="999999 999999") 

 readCategory=db.StringProperty(default="all") 

 unlimitedDistance=db.BooleanProperty(default=False) 

Here we get the nick and userid value from the GAE “users Python API” as explained later 

on. Channel_id is a random value to identify the channel between server and user. Location 

gets fetched using HTML 5, this is even supported in the browsers on mobile devices. 

Therefore we use the W3C Geolocation standard (Popescu, 2010). readCategory is fetched 

from the settings page and so is the unlimitedDistance Boolean. 
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class Message(db.Model): 

 text=db.StringProperty(default="") 

 user=db.ReferenceProperty(User) 

 location=db.StringProperty(default="99999999") 

 category=db.StringProperty(default="nature") 

 time=db.StringProperty(default="notime") 

 upperlatitude=db.FloatProperty() 

 lowerlatitude=db.FloatProperty() 

 upperlongitude=db.FloatProperty() 

 lowerlongitude=db.FloatProperty() 

A message object obviously has a text and user string. It also has a category string and a time 

string which is used to order them on time in the chat page. It also has upperlatitude, 

lowerlatitude, upperlongitude and lowerlongitude to present it to users in the right location. 

The exact meaning and use of these properties will be explained later on. 

4.4 Structure 

The messaging service consists of two main web pages that are visible to the end user. This is 

the chat page, where users will be able to send new messages and receive new messages from 

other users. The other page is the settings page, where the location gets set for a certain user, 

and the user can choose in which information he is interested in. 

On these two pages we have two main actions. First we have the action where a user goes 

from the settings page to the chat page. When this happens a new list of messages is created, 

according to the settings the user entered. The second action is when a user sends a new 

message and this message should be transferred to the users willing to see this. Next we will 

give an explanation about these two actions. 
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4.4.1 Going from settings page to chat page 

On the settings page the user’s location will be fetched, and a user can choose if and how he 

wants to filter the messages. He can filter them by location or by category, or both.  

A user has to log in using a Google-account before he can get to this settings page, if the user 

is logged in, this page will be the first page he sees. To handle this login we use the GAE 

“users Python API”. With this we can get the user login page, and in the same way we will 

handle the user’s logout: 

users.create_login_url("/") 

users.create.logout_url(“/”) 

Afterwards we can get the user his nickname so we can use this as the name of the sender of a 

message.  

user = users.get_current_user() 

user.nickname() 

When the user is logged in, his location is fetched, and he can set other settings about location 

and categories and he can enter the chat page, where he can see all the messages filtered on 

his preferences. Therefore we set up the channel between server and client using a random 

channel id and a chat token that we get from the server. After this we can put the new user in 

the database, or use an already present user.  

Next we should make the list of the messages that are already on the server and that fulfill the 

user’s preferences. Therefore we make a filter of the message in the datastore to get the values 

we need. This list gets send to the client side where the jQuery parses it and puts it in on the 

Figure 20: The settings page 
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website. We filter on location and category, the category filter is quite easy. How the location 

filter works will be explained later on.  

 

Figure 21: Going from settings to the chat window 
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4.4.2 Sending a new message 

Sending a new message can be split up in two main parts, where in the first part the message 

with all its properties is put in the datastore and kept there so it can be fetched by new clients 

that open the chat page. The second part is that the message gets send immediately to every 

other client that is looking at the chat page at this moment if this message meets the 

requirements of this user. 

To send a new message the user can type in the message, the length of the side of the square 

in which the message will be send (more about this later on), and the category of the message.  

To put this message in the datastore we first send all the variables over to the server using 

AJAX from where we will send them to the datastore using the put() method. Except for the 

size of the length of the side of the square in which the message will be send. We use this to 

Figure 22: Chat window 
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compute the upperlatitude, the lowerlatitude, the upperlongitude and the lowerlongitude 

which we will describe later.  

To send the messages over to the other clients currently listening on their channel sockets for 

new messages we need to get a list of every user. Then we can check if a user is willing to 

accept a message of this category, and that the user is in a location where he should be able to 

receive the message. If this is both true, we will put this message on the channel from the 

server to the user using next command: 

channel.send_message(channelID, message) 

This message will then be added to the web page of the user that receives the message, 

without reloading the content that is already in the webpage. We use jQuery for doing this. 
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Figuur 23: Sending a message 
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4.4.3 Explanation of the location values 

class Message(db.Model): 

 text=db.StringProperty(default="") 

 user=db.ReferenceProperty(User) 

 location=db.StringProperty(default="99999999") 

 category=db.StringProperty(default="nature") 

 time=db.StringProperty(default="notime") 

 upperlatitude=db.FloatProperty() 

 lowerlatitude=db.FloatProperty() 

 upperlongitude=db.FloatProperty() 

 lowerlongitude=db.FloatProperty() 

 

Every message in the datastore has four values that define the location in which this message 

should be send but when someone sends a message he only has a coordinate of his location 

(A) and a value for the size of the side of the square in which this message has to be sent(x). 

This means that every client who’s location is inside the square should receive this 

message(B), and every client outside of this square should not(C). 

Figuur 24: Location 
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To be able to make a decision about another client being inside or outside this square we use a 

bit of geometry. We know the coordinates of client A and of every client B and C. So if we 

know the coordinates of the corners of the square PQRS the we can use these to make the 

distinction between clients B and clients C. 

The coordinates of PQRS can be found and are: 

 P: (A-X/2 ; A + X/2) 

 Q: (A+X/2 ; A + X/2) 

 R: (A + X/2; A - X/2) 

 S: (A – X/2; A –X/2) 

So this means that when a client is x and y coordinates are between A+X/2 and A – X/2 than 

this client is in the square defined by the X value that is given by the user. But because X is a 

value in meters, and the coordinates of X, A and B are values in degrees, minutes and seconds 

we can’t just summarize these values. We need to define these coordinates in degrees, minutes 

and seconds. Therefore we define four new values, known as the upperlatitude, the 

lowerlatitude, the upperlongitude and the lowerlongitude. Where the lowerlatitude is the same 

as the y-coordinate of point T is the upperlongitude, the x-coordinate of point U is the 

upperlatitude, the y-coordinate of point V is the lowerlongitude and the x-coordinate of point 

W is the lowerlatitude. 

 

 

 

 

 

Figuur 25: Location 
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To find these values we know the coordinates (longitude and latitude) of client A, the sender, 

we know the distance between these points and client A and we also now the direction from a 

up to this points in degrees, respectively 0°, 90°,180° and 270°. 

Next we can use these formulas: 

And in these formulas: 

 new latitude = the latitude we are searching 

 latitude = the latitude of client A 

 D = distance or X/2 

 R = radius of the earth in meters (6 371 000m) 

 angle = the direction from A: 0°, 90°, 180° or 270° 

 new longitude = the longitude we are searching 

 longitude = the longitude of client A 

 

Using these formulas we can easily find: 

So then we can conclude:  

Client B having latitude LA and longitude LO 

Message X having upperlongitude, lowerlongitude, upperlangitude and lowerlangitude 

If  lowerlongitude < LO < upperlongitude 

 lowerlatitude < LA <upperlatitude 

then client B receives message X 

all these calculations will be made on the server, so the client’s processor won’t be used. 
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4.4.4 synthesis of the structure 

Figuur 26: Synthesis of the structure 
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5 Testing & Analysis of Solution 

Before talking about tests and analysis of the solution, it is important to remind about some 

things regarding the solution that has been made. It is important to see that this solution is not 

an all finished, direct usable solution. The solution that has been implemented is a proof of 

concept, this means that when we evaluate certain parts, that these won’t get evaluated on 

completeness but on the underlying thought, on the fact that it could be easily expanded in a 

more usable and complete way. 

For testing purposes we mainly used 4 different computers in the same Wi-Fi network and 

one Smartphone on the Android platform. Using these we tested all functionality that we 

talked about before. We used the Smartphone with GPS functionality to test the coordinates 

that were received for the program. We also used it to test if all the functionality from menu’s, 

textboxes and effects were functional, this is mainly the interface. 

Using the computers and the Smartphone together we were able to test social/filter part. We 

used different computers to send messages, and set up the computers to receive messages with 

a certain category. In this way we could test if the filter was working. 

Next we also tested the location filter to see if messages were only sent to users in a certain 

location. Therefore we were able to manually adjust the locations of the computers and the 

Smartphone, and then we were able to see when certain messages were received by users 

virtually nearby the sender and that other users further away were unable to receive these 

messages. This changed when we raised the size of the square in which a message is sent. 

Doing all this testing we also noticed that the pushing of the messages to the users was 

working well and that a very low latency was noticed. 

Next we will look closer at our tests results in the three main problems, next we will talk more 

about some additional problems that we identified during our testing. 

5.1 Connection 

We opted for the mobile network to use as the connection technology in our project. This was 

because of different advantages against other connection types, but the biggest advantage was 

the fact that the mobile internet did not give any limits on distance. Using the server-client 

model with this gave us the ability to send messages over unlimited distances. 

In our implementation this worked pretty well. A good example of this principle is the 

possibility for a user to set the unlimited option. In this way a person is able to receive every 

message that is send on this service.  

Of course the connection method that we are using now is totally based on the fact that a 

person has to be able to access the mobile internet. But by using this we were also able to use 

a web application which gave some advantages like being platform independent. 

5.2 Social 

Earlier we concluded that the social problem was a very broad problem and that it could be 

solved in many different ways. The solution we followed was to make use of a filter that 

would only show messages that fit in a certain category. So a user could choose a category in 

which he is interested, and then only the messages of this certain category would have been 

shown. This also means that if a user wants to send a message, he has to put this message in a 

certain category. We opted to put the choice of which messages a user wants to see, in the 



Testing & Analysis of Solution 

 

 49 

settings screen. This is because if a user wants to change the category of messages he wants to 

see, these messages should be fetched from the server. If these messages were filtered from a 

previously stored local database, these wouldn’t be up to date anymore, and this would ask 

extra computing power from the mobile client. We wanted to keep the computing tasks 

minimal on the client. 

This was working well when we tested it, using multiple users on one phone and four 

computers. 

5.3 Programming 

When studying different mobile platforms, the most viable platform looked Android but after 

looking more closely we saw that this had his limitations respectively that it was not possible 

to push messages to this platform. We wanted to push messages to the clients to keep them 

from polling a server and losing bandwidth in this way, and also to have a good response 

time. Therefore we used Google App Engine, because in this way we could make use of the 

Channel API that is an easy to implement manner of pushing the messages to the clients and 

this also provided all the other server needs we had. 

The biggest drawback of using this is that we were not able to use a native application on 

Android. This means that we had to use a web application what gave a lot of problems 

concerning the interface.  

Using Google App Engine meant that it was a lot easier to make the communication between 

client and server and to set up the pushing of messages. The pushing of messages worked very 

well and gave a latency of approximately one second in the worst cases. This applies by 

sending messages from phone to computer, the other way around, computer to computer and 

even from phone to phone. We also had no cases of dropped messages. It was also a fact that 

there was not a lot of bandwidth lost concerning this connection. We did not try to do the 

same using polling. 

5.4 Additional identified problems 

One big problem we found during the implementation of our solution was the location. 

Grabbing the location of a phone could be done using some Google API’s, but this location 

was not always that good up to date, and we were not able to update this in real time.  

Another problem with this location was that it worked very well using bigger distances when 

someone wants to send a message in a square with the side of 1000 metres, there were no 

problems at all. But suppose that same person wants to send a message in a square with a side 

of 10 meters, this will result in some errors. This is because the difference in degrees between 

the center of the square and the side of the square will be around 0° 0’ 0.2”. This means that a 

person should have the exact same coordinates to receive this message, because the 

coordinates given by a cell phone’s GPS sensor are only given with an accuracy of one 

second. Even when someone wants to send a message in a square with a side of 60 meters 

length this same problem will occur. 

We should also note that we hoped to be able to send messages to another location somewhere 

in the world. This is not yet possible for the moment. It would be easy to implement it if the 

user would give up coordinates of the location around which he wants this message to be sent, 

but this won’t be intuitive in any way. This would mean that a user should lookup these 

coordinates first where after he would be able to send a message to this location. A good or at 
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least better implementation would be when a user is able to pick a location on a map and use 

this location to send a message to. 

 Next to the location problem is another problem: the scalability. We were not able to test the 

application with a large amount of users. So we are not able to make any final opinions on 

how this would handle with for example more than thousand users. But we can predict of 

course that this would ask a lot more computing power from our server. This would change 

the perspective on the profitability of the Google App Engine, because on a smaller scale this 

solution is free to use, but when a lot of users would use our application, the servers will be 

loaded a lot more what will result in exceeding the free quota. 
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6 Conclusions and Suggestions to Future Work 

We started with doing research about the technologies that were good to implement a 

solution, and from this we concluded which technologies we should use to implement a proof 

of concept solution. For a lot of our applications that we had in our mind we chose the better 

options.  

We were able to implement a local messaging service in an easy way. Except the need for a 

server with some computing power and data storage, only the web is used as infrastructure. 

Next to this we need the clients to provide their location, but otherwise there is not a lot more 

these clients have to do.  

Unlike some other existing applications we are able to send message further than our 

immediate environment. Other solutions like BEDD focused on people in the close vicinity 

where we were able to address a much larger area.  

We were also able to give the users immediate information by pushing the messages from the 

server instead of having the users to poll for information. This architectural choice resulted in  

a lower use off communication bandwidth and thus also longer battery life. 

But to be able to do this we had to make big sacrifices in user friendliness because it was 

impossible to make use of this technique by means of a native application on an Android 

smartphone. In the near future this will probably be possible because of some new techniques 

that are announced. One is the better integration of Google App Engine inside native Android 

applications and another will be the Cloud to Device Messaging Framework for the Android 

platform that is still in a beta stage. 

Also sending messages in close vicinity using coordinates gave some problems because the 

accuracy is not great. A better solution would be to implement a solution using both the 

mobile internet with data store on a server and another wireless technique like Bluetooth or 

Wi-Fi for instance. In this way to send a message over a bigger distance the mobile internet 

could be used. But sending a message only to users that are really nearby the other wireless 

technology could be used. This will help to send messages in one room for instance because 

for this application the accuracy of the location is not good enough, but using Bluetooth, one 

can use the small transmission distance of this technology instead of the GPS-coordinates. 

Another aspect of the implementation where more improvements could be used is the social 

part. Here we made a simple filter on categories were the user should give up the category of 

his message and on the receiver’s side these will be filtered out. For this we use fixed 

categories, but an approach like keywords that a user could add to their message could be 

more flexible and effective. This together with a search for messages could be interesting. It 

would also be interesting to implement a local messaging service with another messaging 

service like twitter. 

Improvements could also be made in how a message is displayed, for the moment we are 

talking about standard text, but it could be interesting that links could be automatically 

detected and that it would be able to use them from within the program.  
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8  Appendix 

8.1 Javascript file 

$(document).ready(function(){ 

 $('#send').click(function(){ 

  var text = $('#text').val(); 

  var nick = $('#nick').attr('value'); 

  var channel_id = $('#channel_api_params').attr('channel_id'); 

  var location = $('#location').attr('value'); 

  var category = $('#category').attr('value'); 

  var square = $('#square').val(); 

  $.ajax({ 

   url: '/newMessage/', 

   type: 'POST', 

   data:{ 

    text:text, 

    nick:nick, 

    location:location, 

    channel_id:channel_id, 

    square:square, 

    category:category, 

   }, 

   success: function(data){ 

    $('#center').append(data); 

    $('#center').animate({scrollTop: 

$("#center").attr("scrollHeight")}, 500); 

   },complete:function(){ 
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   } 

  }); 

 }); 

  

 $('#text').bind('keydown',function(e){ 

  var code = (e.keyCode ? e.keyCode : e.which); 

   if(code == 13) { //Enter keycode 

   $('#send').trigger('click'); 

   } 

 }); 

  

 var chat_token = $('#channel_api_params').attr('chat_token'); 

 var channel = new goog.appengine.Channel(chat_token); 

 var socket = channel.open(); 

 socket.onopen = function(){ 

 }; 

 socket.onmessage = function(m){ 

  var data = $.parseJSON(m.data); 

  $('#center').append(data['html']); 

  $('#center').animate({scrollTop: $("#center").attr("scrollHeight")}, 

500); 

 }; 

    socket.onerror =  function(err){ 

  alert("Error => "+err.description); 

 }; 

    socket.onclose =  function(){ 

     window.location='/timeout/'; 

 }; 
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 $('#center').animate({scrollTop: $("#center").attr("scrollHeight")}, 500); 

}); 

 

8.2 Main Python file 

from google.appengine.ext import webapp 

from google.appengine.ext.webapp import util 

from google.appengine.ext.webapp import template 

from google.appengine.api import channel    #needed for the channel api 

from django.utils import simplejson as json 

from google.appengine.ext import db 

from util.sessions import Session 

import os,datetime,random,logging,math 

from google.appengine.api import users 

 

 

 

class User(db.Model): 

 nick=db.StringProperty(default="") 

 channel_id=db.StringProperty(default="") 

 location=db.StringProperty(default="99999999 99999999") 

 readCategory=db.StringProperty(default="all") 

 unlimitedDistance=db.BooleanProperty(default=False) 

  

class Message(db.Model): 

 text=db.StringProperty(default="") 

 user=db.ReferenceProperty(User) 
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 location=db.StringProperty(default="99999999") 

 category=db.StringProperty(default="nature") 

 time=db.StringProperty(default="notime") 

 upperlatitude=db.FloatProperty() 

 lowerlatitude=db.FloatProperty() 

 upperlongitude=db.FloatProperty() 

 lowerlongitude=db.FloatProperty() 

  

 

  

class MainHandler(webapp.RequestHandler): 

 def get(self): 

  self.session = Session() 

  error = self.session['error'] if 'error' in self.session else "" 

  greeting = "" 

  googleuser = users.get_current_user() 

  if googleuser: 

   greeting = 'you are logged in as ' + 

googleuser.nickname() 

  else: 

   self.redirect(users.create_login_url("/")) 

   

  template_vars={'error':error, 'greeting':greeting } 

  temp = 

os.path.join(os.path.dirname(__file__),'templates/main.html') 

  outstr = template.render(temp, template_vars) 

  self.response.out.write(outstr) 
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class ChatHandler(webapp.RequestHandler): 

 def get(self): 

  self.redirect('/') 

   

 def post(self): 

  # Some session from http://gaeutilities.appspot.com/ 

  self.session = Session() 

  nick = "" 

  # obtain location 

  location = self.request.get('location') 

  readCategory = self.request.get('readCategory') 

 

  unlimitedDistancetxt = self.request.get('unlimitedDistance') 

  if unlimitedDistancetxt == "True": 

   unlimitedDistance = True 

  else: 

   unlimitedDistance = False 

  # obtain the nick 

  googleuser = users.get_current_user() 

  nick = googleuser.nickname() 

  # generate a unique id for the channel api 

 channel_id=str(random.randint(1,10000))+str(datetime.datetime.now()) 

  chat_token = channel.create_channel(channel_id) 

  # save the user 

  user = User(nick=nick, 

channel_id=channel_id,location=location,readCategory=readCategory, 

unlimitedDistance=unlimitedDistance) 
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  user.put() 

  # obtain all the messages 

  query =Message.all() 

  if readCategory != "all": 

   query.filter("category =", readCategory) 

  query.order("time") 

  tempmessages = query.fetch(1000) 

   

  messages = [] 

  for message in tempmessages: 

   upperlongitude = message.upperlongitude 

   lowerlongitude = message.lowerlongitude 

   upperlatitude = message.upperlatitude 

   lowerlatitude = message.lowerlatitude 

   latitude = float(location[:8])/1000000 

   longitude = float(location[9:])/1000000 

   if ((longitude<upperlongitude) 

and(longitude>lowerlongitude)and(latitude<upperlatitude)and(latitude>lowerlatitude) or 

unlimitedDistance==True): 

    messages.append(message) 

  # generate the template and answer back to the user 

 template_vars={'nick':nick,'messages':messages,'channel_id':channel_id,'chat_tok

en':chat_token,'location':location, 'readCategory':readCategory} 

  temp = 

os.path.join(os.path.dirname(__file__),'templates/chat.html') 

  outstr = template.render(temp, template_vars) 

  self.response.out.write(outstr)   

class TimeoutHandler(webapp.RequestHandler): 

 def get(self): 
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  user = users.get_current_user() 

  self.response.out.write("<html><body><p>sorry, this connection was 

idle for too long and is closed.</p></body></html>") 

   

class LogoutHandler(webapp.RequestHandler): 

 def get(self): 

   

  greeting = ("%s (<a href=\"%s\">click here if you really want to 

logout</a>)" %(users.get_current_user().nickname(), users.create_logout_url("/"))) 

  self.response.out.write("<html><body>%s</body></html>" 

%greeting)     

class NewMessageHandler(webapp.RequestHandler): 

  

 def post(self): 

  # Get the parameters 

  nick = self.request.get('nick') 

  text = self.request.get('text') 

  channel_id = self.request.get('channel_id') 

  location = self.request.get('location')  

  category = self.request.get('category') 

  square = self.request.get('square') 

   

  latitude =math.radians(float(location[:8])/1000000) 

  longitude = math.radians(float(location[9:])/1000000) 

  square = float(square) 

  d=square/2.0 

  R = 6371000.0 
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  upperlatitude = 

math.degrees(math.asin(math.sin(latitude)*math.cos(d/R)+math.cos(latitude)*math.sin(d/R)

)) 

  lowerlatitude = 

math.degrees(math.asin(math.sin(latitude)*math.cos(d/R)+math.cos(latitude)*math.sin(d/R)

*-1)) 

   

  if upperlatitude < 0: 

   upperlatitude = 90 - upperlatitude 

  if lowerlatitude < 0: 

   lowerlatitude = 90 - lowerlatitude 

    

  if upperlatitude<lowerlatitude: 

   temp=upperlatitude 

   upperlatitude=lowerlatitude 

   lowerlatitude=temp 

   

  upperlongitude = math.degrees(longitude 

+math.atan2(math.sin(d/R)*math.cos(latitude),math.cos(d/R)-

math.sin(latitude)*math.sin(latitude))) 

  lowerlongitude = math.degrees(longitude +math.atan2(-

1*math.sin(d/R)*math.cos(latitude),math.cos(d/R)-math.sin(latitude)*math.sin(latitude))) 

  if upperlongitude < 0: 

   upperlongitude = 90 - upperlongitude 

  if lowerlongitude < 0: 

   lowerlongitude = 90 - lowerlongitude 

   

  if upperlongitude<lowerlongitude: 

   temp=upperlongitude 

   upperlatitude=lowerlongitude 
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   lowerongitude=temp 

 

  # Save the message sent by the user 

  user = User.all().filter('nick =',nick).get() 

  message=Message(user=user,text=text,location=location, 

category=category, time=str(datetime.datetime.now()), 

upperlongitude=upperlongitude,lowerlongitude=lowerlongitude,upperlatitude=upperlatitude,

lowerlatitude=lowerlatitude,square=square) 

  message.put() 

  # Generate the template with the message 

  messages=[message] 

  template_vars={'messages':messages,'location':location, 

'category':category} 

  temp = 

os.path.join(os.path.dirname(__file__),'templates/messages.html') 

  outstr = template.render(temp, template_vars) 

  # Send the message to all the connected users 

  users = User.all().fetch(1000) 

  for user in users: 

   if (user.nick != nick): #and (user.location == location): 

    forlocation=user.location 

    latitude = 

float(forlocation[:8])/1000000 

    longitude = 

float(forlocation[9:])/1000000 

    if 

 (user.readCategory=="all" or user.readCategory==category) and 

((longitude<upperlongitude)and(longitude>lowerlongitude)and(latitude<upperlatitude)and(la

titude>lowerlatitude)or user.unlimitedDistance==True):  

      

  

     channel_msg = 

json.dumps({'success':True,"html":outstr}) 
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 channel.send_message(user.channel_id, channel_msg)  

    

  # Reply to the user request 

  self.response.out.write(outstr) 

   

def main(): 

 application = webapp.WSGIApplication([ 

  ('/chat/', ChatHandler), 

  ('/newMessage/',NewMessageHandler), 

  ('/logout/', LogoutHandler), 

  ('/timeout/', TimeoutHandler), 

  ('/', MainHandler) 

  ],debug=True) 

 util.run_wsgi_app(application) 

 

 

if __name__ == '__main__': 

 main() 

 

 


