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Abstract
Presence is defined as the service provided by cloud computing to 
find out the internet connectivity status of the device. Now-A-days 
the usage of internet was growing enormously. The invention of 
smart phones, tabular mobiles results in rapid growth in the usage 
of internet. The smart phones provide various social networking 
applications such as Face book Messenger, Yahoo Messenger, 
GTalk etc. These applications when used in the smart phones they 
automatically searches for the friends list of the user through the 
user contacts. As the social networking contains some millions 
of users it requires large processing. This process requires lot of 
messages to be sent from one server to other server which may 
cause congestion in between. To avoid this type of congestions 
we proposed Cloud Services for mobile integration with Social 
Networking Applications. The presence cloud will decrease the 
search cost and latency caused between the servers. The presence 
servers automate the process of searching the friends and notifying 
them whenever a new mobile user joins the network. Presence 
cloud manages all the servers to form a distributed architecture. 
We consider two factors in presence cloud. One is the total number 
of messages generated when a new user joined in the network and 
second is the time taken by the servers under the presence cloud 
for getting the friend’s list of new user.
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I. Introduction
Because of enormous growth in the usage of internet from the 
last decade, lot of mobile devices such as smart phones and 
tabular mobiles, cloud environment have led to the development 
of presence enabled social networking applications such as 
Facebook, Twitter, MySpace etc. These social networking apps 
provides various services such as sharing the photos, videos, status 
updates, messaging to the friends etc. Each and every user can 
interact with other users in their friend’s list, share their activities 
to their friends using internet. 
Due to increased availability of smart mobiles which are having 
the capability to use wireless internet at higher speeds enable the 
user to share their live experiences across their friends wherever 
they are in the world. Every day lot of shares of videos and 
images is being take place in social networking sites through these 
applications. The mobile phones is becoming the more and more 
powerful sensing and capture devices with these applications. 
In cloud computing environment the mobile service presence is 
becoming more vital module. The function of the mobile presence 
service is up-to-date list of presence information about all the 
users in the network which includes the name and capability of 
the user’s device, current location of the user in the network, 
whether the user is online or offline, etc. 
In social networking applications each and every user can 
communicate with their friends according to his/her preference. 

Each and every user will have the list of their friends with whom 
they want to contact. These friend lists are simply called as buddy 
lists in some terminology. The status of the mobile user whether is 
he/she is in online or offline will be broadcasted to all the members 
in his/her buddy list whenever the user changed from one state to 
another state. For example, when the user logged into his/her face 
book application using their mobile device, the mobile presence 
service checks the buddies in the online and notify them about 
the presence of new user in online. For this, the presence server 
must check the status of each and every friend in the new user 
list and notify each user by broadcasting them. This reduces the 
search speed of the server and maximizes the notification time. 
For attending this problem most presence clouds are using the 
cluster technology making the servers to form a cluster. 
At present above 500 million people are using the social network 
services over the internet. According to the current trend and 
growth of users and social networks we can made an expectation 
about the growth of mobile presence service in the fore coming 
future. This enormous growth in the usage of internet and social 
network applications had led to the continuous assessment of 
mobile presence service to the future internet applications. From 
the past ten years, many of the internet services was deployed in 
distributed and cloud environment. For example, the world leading 
social networks such as twitter, facebook, etc have shared their 
information among multiple distributed servers  to support large 
number of users in their networks throughout the world.
The presence cloud support millions of users among multiple 
presence servers over the internet. A server-to-server based 
architecture is used in Presence servers for making efficient buddy 
search operation. The server uses a direct buddy search algorithm 
which uses caching of previous requests that reduces number of 
messages generated for a list of buddies. We also analyzed the 
performance metrics of Presence Clouds and other architectures 
such as Mesh-based and Distributed Hash based algorithms. The 
large-scale social network services are distributed among multiple 
servers in the internet.
This paper discuss about the buddy search problem, scalability 
problem in distributed server architecture and solution to the 
problems. In next chapter we have discussed about the review 
about the works related to the paper followed by buddy list search 
problem in distributed presence server architecture followed by 
the design of presence cloud along with their performance metrics 
and concluding points.

II. Review of Literature
In this current section, we describe some of the reviews about 
previous papers on the Presence Server architecture and survey 
about the previous systems. The Presence server has 3 components. 
The Presence Cloud server overlay organized the servers based on 
the concept of grid computing. The One – hop caching strategy 
is used to reduce the number of messages between the hops and 
increases the speed of processing a query. Direct Buddy Search 
in presence cloud ensures a one-hop search strategy. In this there 
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is small search latency is possible. 
Distributing the information regarding the millions of users 
throughout all the presence servers is the main aim of designing 
the Presence Cloud. The presence cloud is combination of number 
of presence severs. If we have only one presence server it may 
cause single point of failure.  The presence server works in between 
the multiple mobile end users to share the information between 
them. Because of presence of multiple servers in the Presence 
Cloud it performs high load balancing. For the mobile end users, 
to connect to the presence cloud, they have make use of WiFi or 
3G internet. 
For sharing the data between the presence cloud and the mobile end 
user, the mobile user must establish a connection with the presence 
cloud using the TCP connection establishment. The mobile user 
must be authenticated by at least one presence server using a secure 
hash algorithm. Once a TCP connection is established between the 
Presence cloud and mobile user the user can request for the data 
and the buddy list available for the user.  In existing services the 
buddy NOTIFY message is the largest message generator.
In recent times, the mobile systems are also integrated with 
presence services. For ex, UMTS specified that presence service 
has integrated with 3GPP services of mobile. Several authors had 
proposed a scheme for reducing the number of updating messages 
in mobile presence services. 
In this paper we explore the relationship among the distributed 
servers and topology of the servers placed across the internet. 
According to the above exploration we will propose a resourceful 
and scalable server-to-server architecture called Presence Cloud 
to maximize the search speed and to minimize the notification 
time. In this paper we first discussed about the problem in existing 
presence service architectures and the problems in distributed 
presence service architectures. We will also propose the solution 
to the problems faced in large scale data storages. As we discussed 
above, whenever a new user joins the network the presence server 
sends the buddy message to all the users in his or her buddy list 
above the status of the new user. When the distributed presence 
service is over loaded by these notification messages it is called 
as buddy-list search problem. This problem occurs due to the 
scalability issues of the presence server.

III. Problem Statement
This section tells about system model and buddy-list search 
problem. First, we will assume that the presence service servers 
are distributed in a geographical area. Let us assume that V is the 
number of present servers set and E is the collection of server’s 
pair. It can be defined as G = (V, E). Each and every server belongs 
to Vmust be in E. We assume that the mobile node having presence 
service as Ui whereas the set of mobile nodes having presence 
service can be denoted as following:

U = {u1,…,ui,…,um}

Where m specifies the number of mobile users. We can assume 
the buddy list member as Bi of user Ui is defined as subset of U 
where Bi = {b1, b2,….bn}. In buddy list search problem whenever 
a user turns his/her status in Ui then the presence server notifies to 
all the buddies in the buddy list Bi. it results in sending number of 
messages that may cause burden to the network. Thus it is called 
as buddy list searching problem. The total amount of messages 
generated by nodes in the presence server per unit time is:

(n - 1) × (1 - h) × μ

Where,
n- number of presence nodes in a mobile presence service.
H – Probability of having all the buddies in the user buddy list
Thus, if the number of presence server nodes increases, the 
communication process between the presence servers and the 
amount of data to be processed will also increase.It has a major 
impact on the system over head. All the above phenomenon’s are 
defined as buddy-list search problem. The distributed presence 
server architectures will always suffer from the scalability problem 
of the presence servers. From the above analysis we can observe 
that the mobile presence services are expensive. 

IV. Design of Presence Cloud

Fig. 1: Architecture of Presence Cloud

In recent years many different algorithms was proposed in the 
internet object searching field. All of them are used to find the 
fixed node in the presence cloud rather than mobile node. The 
presence cloud is used to form distributed server architecture and 
also used for efficient buddy search process. The Presence cloud 
server overlay, One-hop caching strategy, directs buddy search 
are three main key components of Presence server. 
The presence cloud server overlay concept is used to organize the 
presence servers in the form of grid. Each server has only two hop 
distance with the diameter Ο(√n), where n defines the number of 
nodes in the presence cloud.
In one-hop caching strategy the each node stores the information 
of neighbor buddy to speed up the process and to reduce the 
number of messages.
Direct buddy search is used to search directly for a specific buddy. 
It incurs some latency of small amount.
The construction of scalable server architecture for mobile 
presence services with an efficient buddy search is a primary goal. 
The design of presence cloud through UML can be shown as:
In buddy caching each and every node will chache the information 
of all other nodes which makes it easier to identify later.

Fig. 2: UML Design to Provide Presence Services
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Whereas, in buddy search every time a node must search the node 
in the grid. In presence cloud, each presence server node maintains 
a presence list of each user attached to it. This node is responsible 
for all the cached nodes status. The cache data will be updated 
periodically with its neighbor. When a mobile user changes its 
status either when it leave the cloud or because due to the failure 
of the node, the responded node will be cached quickly.
In direct buddy search, we will search directly for a desired node 
instead of searching all the nodes status. The algorithm can be 
given as:

The mobile node login and decide the associated node 1. q, in 
the presence cloud.
It sends the buddy list search message 2. B, to the Presence 
Server node q;
When 3. q recieves the message from the B, it retrieves all the 
memebers in the buddy list of B.
If 4. B, has no buddies, then we can say that the buddy list 
operation is finished.

Fig. 3: Example of Buddy Search

The buddy list search problem can also be solved by using brute-
force search algorithm. In this algorithm we will simply search all 
the nodes in the mobile presence server. In a mesh-based design, 
the algorithm will duplicate presence information at each Presence 
Server node. The search cost for this per single message can be 
defined as Qmesh.
As the cloud contains n nodes, they need n-1 messages to be 
sent. The communication cost can be defined as the summation 
of search cost per single message and replicating cost Rmesh per 
single node.

Mcost = Qmesh + Rmesh

This shows that Mcost = Ο(n) and the search cost of Presence cloud 
is defined as Qp which is equal to square root of n-1.

Fig. 4: Presence Servers Representing Information

However, the presence node in the presence cloud also intimate 
about the new instance occurred along with the searching of buddy 
list and replicating the presence information.

V. Performance Evaluation 
For measuring the performance of the server architectures we 
consider the following three metrics. The first metric is the total 
number of messages transferred between the initiator and the other 
presence server nodes. Average searching messages per-arrived 
user is the number of messages used per arrived user which doesn’t 
depend on how the user had came into the network. Average 
buddy search latency is also a critical measure for calculating 
the search satisfaction.
However, for presence cloud, the buddy search latency will 
increase as the number of nodes gets increased whereas in mesh 
based design it is significantly better than Presence Cloud. In 
chord-based design search operation needs logarithmic algorithm 
to find buddies. So, DHT-Based design is not much useful because 
of higher costs.

Fig. 5: Example Presence Server Network

VI. Discussion and Future Scope
In this we have developed the scalable architecture for Presence 
Servers and reduced the number of messages between them when 
a new user enters the network.  Currently we have not considered 
any security issues in the cloud. We have not implemented any 
security measures such as authentication etc. 
Here we have used TCP for establishing the connection between 
the Presence Server and the mobile client for reliable connection. 
We can establish the security by implementing Secure Socket 
Layer over TCP protocol in the connection. The usage of SSL 
can prevent many attacks on the Cloud System. In presence cloud 
there may be a possibility of having malicious server as it is not 
having authentication. To solve the problem of this authentication 
we use the centralized authentication server.
Another alternative of centralized authentication server is 
decentralized approach. In this model, if any new server wants 
to join the network, it creates a certificate for authentication and 
the old presence server will authenticate the certificate of new 
presence servers.

VII. Conclusion
In this paper we have provide the scalable presence server to 
support large systems which are ever growing. We have discussed 
about the buddy-search problem and the solution to the problem. 
Totally we have provided a scalable architecture for presence 
cloud in large scale social network services and mobile presence 
servers. When the new user arrives in the network it shows that the 
buddy messages will also increasing. The results and simulations 
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gain the major performances in terms of number of messages for 
searching buddy and search satisfaction level.
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