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Abstract:  

Push notification is an important approach to provide required information to users  from time to time. In recent years, there is an 

increase in development of mobile devices and mobile applications; push notification is getting efficient for the ord inary users. 

The convergence of mobile bring new challenges on how the system can uses, operates the mixed push. Channels designed for 

M2M communication and human interaction. An IoT device pushes the notifications of sensor data in a high frequency. To enable 

push notification for both of mobile devices, the push notification system need to achieve high efficient throughput to handle the 

recently notificat ions, and support content matching to filter out the un-necessary notifications. To start effective push notificat ion 

with both human and mobile devices involved, the system is required to understand the users’ requirements for notifications with 

the mobile devices providing the users contexts. That is to say users need an intelligent push notification system. System has a 

high performance context-aware push notification system for the converged mobile and device messaging. System has a high 

performance content matching engine as the core to enable efficien t message dispatching for push notification according to highly 

personalized interest to ensure mobile messages to be involved in push notification. System also has  shared connection scheme to 

reduce the resource cost. On basis of content-match engine and context-aware features, given push notification service can 

support both of group push notification and bi-directional push notification.  

 

Keywords: Push Notification, Load balancing, Context-aware messaging service, Content match, Mobile handsets, Mobile 
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I. INTRODUCTION 

 

A push-notification system delivers useful and well-timed 

informat ion to users through mobile devices. Various types of 

informat ion can be delivered to users by connecting devices to 

single or different information sources. Commonly push 

notification is provided as a cloud-based service, and a set of 

interfaces, including web interfaces and interfaces in other 

protocols, are defined for information sources and receivers as 

service API. With the fast development of smart devices, 

communicat ion technologies and mobile applications, push 

notification is getting more and more popular. There are many 

legacy push systems for servers to communicate with their 

clients randomly. Some of these are proprietary while others 

are dependent on the carrier. This makes it difficu lt to get an 

open standard for push without any carrier or vendor 

interference. Most of the existing push systems do not allow 

flexib ility for applicat ion developers. The convergence of 

mobile bring new challenges on how the system can handle the 

mixed push channels designed for M2M (Machine to Machine) 

communicat ion and human interaction, and enable the effective 

interaction with both human and mobile devices involved. To 

enable push notifications for both of mobile devices, there are 

some functional and non-functional requirements for push 

notification systems. It also has QoS (Quality of Service) 

requirements. In some cases, the notification should be 

delivered to the receiver by at least once. But in some other 

cases, it is acceptable that some of the receivers missed the 

notification. System has an efficient algorithm to make the 

message-matching fast. The context management module 

enables pushing notifications to receivers with special contexts, 

which makes the push notification more efficient.  

 

 

II. SYS TEM ARCHITECTURE 

 

 
Figure.1.1 System Architecture of Push Notifications using 

web server. 

 

In this system architecture, multiple users are connected to web 

server using Wi-Fi. Then they login in server. For each user 

have own user name and their password. If user enter wrong 

user name or password then re-login is also allowed. After 

entering the correct username and password then at server the 

administrator checks username and password in database. 

When they found the any users information in database they 

send push notification to specific users. These push 

notifications can be sent in format of collect ion of users or any 

particular type of users for example, students, staff, males, 

females, etc. Database contains different user related 

application and that provided to users as per their request. In 

this system single administrator has responsibility to handle 

web server and database. Administrator can also set 
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permission, manage user profiles, and can edit applications 

related to notifications. Also at web server load balancing is 

important. Load balancing refers to efficiently distributing 

incoming network traffic across a group of backend servers, 

also known as a server pool. Modern high-traffic websites must 

serve hundreds, if not thousands, of concurrent requests from 

users or clients and return the correct notifications or 

application data, all in a fast and reliable manner. A load 

balancer also known as the “traffic cop” sits in front of our 

servers and routing client requests across all servers capable of 

complet ing those requests in a manner that maximizes speed 

and capacity utilization. It makes sure that no single server is 

overworked, which could degrade performance. If a  single 

server goes down, the load balancer redirects traffic to the 

remain ing online servers. If a new server is added to the server 

group, then the load balancer automatically starts to send 

requests to it. 

 

Load Balancing Algorithms: 

 

Different load balancing algorithms give different benefits; the 

choice of load balancing method depends on our needs: 

 

1. Round Robin – User requests are distributed across 

the group of servers sequentially.  

 

2. Least Connections – When a new request comes that 

request is sent to the server with the least current 

connections to clients. The relative computing 

capacity of each server is factored into determining 

which one has the least connections. 

 

3. IP Hash – IP address of the client device is used to 

determine which server receives the request. 

 

III. BACKGROUND 

  

There are also some industry works on mobile push 

notification services. Currently the push notification service 

providers can be divided into two categories. Some of the 

services/products provide basic push notification service, and 

the other services/products provide enhanced push notification 

services. They can support multiple platforms, pushing rich 

media messages, scheduling time to push notification, and 

pushing notification to receivers at a special location. However, 

the functionalities and performance of such services highly 

dependent on the basic services. A form of basic push 

notification service plus enhancement service cannot jointly 

optimize the performance and resource cost. It may result in a 

waste of computing/storage resources and decrease the 

performance. And also, as the user's context information may 

be stored by many enhanced push notification services, it 

increases the risk of privacy issues. Push notification system 

has large number of subscription and this method is not very 

efficient. M. Aguilera et al. proposed a tree-based content-

matching method. However, it  suffers from the large amount of 

content comparing. Dominik Weber, Alireza Sahami Shirazi , 

Niels Henze alsoaims to create an understanding of when and 

how notifications on smart TVs should be used in order to 

create a meaningful experience for the users. A. Sahami 

Shirazi, N. Henze, T. Dingler, M. Pielot, D. Weber, and A. 

Schmidt. Aimed notifications at large scale application of 

mobile phones at remote locations  [1]. S. T. Iqbal and E. 

Horvitz provides the basic idea of how exactly user should 

manage or use his or her notificat ions  [2]. In 2011, J. E. 

Fischer, C. Greenhalgh, and S. Benford gives the idea to design 

a system for notification friendly environment [5]. Google’s 

main objective o f paper “Google Cloud Messaging for 

Android” was to design a cloud network services for users in 

cloud network [6].  

 

IV. S UMMARY 

 

Notification is the main part of any smartphone. Here these 

notifications can be personalized. Notifications can be 

managed for periodic or regular timing. Major institutes like 

colleges or shopping centers can use this notification system to 

promote special notifications to a segment of users. In this 

system user can create localized versions of the s ame message 

within a single campaign to target specific language groups. 

And send push notifications to a single user via a web server 

call from a third-party system, using the push API. 

 

 
Figure.3.1 Sequence diagram 

 

V. MATHEMATICAL REPRESEN TATIO N 

 

According to Bayes Theorem, P(X/Y) =P(Y/X) P(X)/ P(Y) 

 

P(X) and P(Y) are the probabilities of observing X and Y 

without regard to each other. 

 

Where P(X) - Numbers of Users enter their USERNAME AND 

PASSWORD. 

 

P(Y)-Valid Users store in Database. 

 

P(X /Y), a conditional probability that is Proportion of Users 

with respect to valid users. 

 

P(Y / X) is the probability of observing valid user with respect 

to number of users enters at same time.  

 

Output- On success probability of execution is ranging between 

0.5 to 1. On failure probability of execution is ranging between 

0 to 0.5 

 

Success Conditions: If correct input is given then it will be 

successful. 

Failure Conditions: If correct input is not given then it will not 

be successful. 

 

Every polynomial P(x) there exists two polynomials Q(x) and 

Z(x) such that 

 

(P(x)*Q(x)) mod Z(x) =1 ——–(1) 



International Journal of Engineering Science  and Computing, December 2016               3574                                                    http://ijesc.org/ 

Where P(x) and Q(x) are multiplicative inverse of each other in 

GF (2^8) and Z(x) is irreducible polynomial defined by Eq. 2 

Z(x) =x̂ 8+x^4+x^2+x+1 ———-(2) 

 

Where r=x+1 is the generator in this field.  

 

Q(x) =r^N—————–(3) 

 

Then P(x) ^ (-1) =r (256-N)———-(4) 

 

From Eq. 4 and Eq. 1, it is obvious that there exist a unique 

 

P(x) ^ (-1) for each input Q(x). 

 

Again if we take Affine transform of P(x) ^ (-1)  

 

Which is given in, then AT (z) =A*z+C ———(5) 

 

On combining Eq. 1 and Eq. 5 we get AT 

 

(x)=A*(Q(x) * mod (Z(x)) +C —————–(6) 

 

From Eq. 6 for each P(x) there exist a unique substitution. 

 
Figure. 4.1 State diagram 

 

VI. CO NCLUSION 

 

Mobile communication as well as mobile applicat ion more and 

more meaningful role in technology in recent years, inevitably 

accompanied with more and more challenges and issues in 

various aspects. In this survey paper, we provided a 

comprehensive review on the related research literature on 

push notification and web services. We discussed many novel 

proposed schemes and techniques in different research areas 

ranging from media messages, scheduling of push 

notifications, cost as well as their performance related to web 

server and their services. Admitting this proposals address 

many issues and improve the network performance, there are 

still challenging and critical problems that are left for 

researcher to handle. Nevertheless, a good understanding of the 

web services and push notifications would allow sustainable 

data center. 
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