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ABSTRACT 

In today’s world, the email is most frequently used application for communication through internet for 
heavy data usages.There is a need to use the appropriate applications with cost effective solution.  In this 
paper,the end-to-end data usages are measured for email application on wireless network. The 
comparative study is done between the web (browser based) and desktop application using a Gmail 
account. The success story of result shows that high Bandwidth data usagesis consumed in Browser (web 
based) email as compared to Desktop based email application. The bandwidth requirement forDesktop 
email Application is 40% lesser compare to Web based Application. 
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I. INTRODUCTION 

 
 Electronic mail (e-mail) is one of the most used Internet services, both in terms of popularity and 
amount of traffic generated.The total number of worldwide email accounts is expected to increase from 
3.3 billion accounts in 2012 to over 4.3 billion accounts by year-end 2016. This represents an average 
annual growth rate of 6% over the next four years.Nearly half of worldwide email users are in the Asia 
Pacific region [10]. 
 The rapid changes in the technology is observed in the communication field in past years.  The 
Wireless Communication technology has grown exponentially in the past decades. The wireless user 
subscriber was 268 million compared to 346 millionon wired in 2007, whereas it has become 2096 million 
on wireless and 696 million on wired in 2013 as per table-1. The wireless broadband subscribers are 
increasing almost 40%+ in every year (Figure-1) compared to the wired network 6-8% every year [5]. 
 

Table-1: Yearly growth on Wireless and wired broadband subscribers 
 

 2007 2008 2009 2010 2011 2012* 2013* 

A 268 422 615 778 1155 1556 2096 

B 346 411 468 527 588 638 696 

    
   A - Active mobile-broadband subscriptions 
   B - Fixed (wired)-broadband subscriptions 

 
Figure 1. Comparative growth of Wireless and Wired Broadband Subscribers from 2007 to 2013. 
Source: ITU_Key_2005-2013_ICT_data [5] 
 

 
 

  
 The need of Internet bandwidth requirement has changed on wireless communication 
technology because email like applications are remain the go-to form of communication in the business 
world.In 2012, consumer email accounts represent 75% of worldwide mailboxes, while corporate (i.e. 
business) email accounts represent 25% of worldwide mailboxes. Over the next four years, it is expected 
that corporate email accounts to increase at a faster pace than consumer email accounts, as 
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organizations continue to extend email services to employees who may not have had access to email in 
the past[10]. 
 A study revealed top engagement times for email usage on internet inbetween 8 a.m. to 4p.m., 
thus it gives the load increase on bandwidth consumption in working hours [11]. 
 The shift paradigm of wired network to wireless network has enormous effect on the application 
need. In this paper,electronic mail, messages are viewed in two parts, an envelope and contents.  The 
envelope contains whatever information is needed to accomplish transmission and delivery to the 
destination.  The contents comprise the object to be delivered to the recipient.  This standard applies 
only to the format and message contents.  It contains no specification of the information in the 
envelope[1]. 
 The comparative study is done between the web (browser based) and desktop (outlook) 
applications using a Gmail account. The end-to-end bandwidth is measured using experimental setup for 
multiscale data and different email protocols. 
 The email service providers has given variety of protocols for using emailcommunication such as 
pop3, imap, http, https, etc. These protocols are used with different applications such as web based, 
desktop, mobile apps, etc. on wireless network also to give cost effective process. 
 

II. EMAIL APPLICATION PROCESS: 
  
The email application has following stages to access email: 
a. Email Account Login Process (EALP): the client machine communicates with the server for 

authentication using username and password.  
b. Email downloading after successful authentication (EDSA): As per the user setup the email application 

shows no. of emails per page, headers of messages, sender details, time of arrival in message box. 
c. Email account Log-off Process (EALOP): The applications gives the user a log-off process from the 

server. 
d. Second time Re-login with no new email (STRNE): As per the user setup the email application shows 

no. of emails per page, headers of messages, sender details, time of arrival in message box with no 
new email. 

e. Second time Re-login withnew email (STRE):  As per the user setup the email application shows no. of 
emails per page, headers of messages, sender details, time of arrival in message box with new email 
of 100KB Size. 

Figure 2. Stages of Email Application Process 
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III. EXPERIMENTAL PROCEDURE: 
 

 In this setup, email account is created on Gmail and its bandwidth data usage is measured using 
browser application and desktop application (Outlook) respectively. First the email login and logout 
bandwidth data usage is measured for browser application and desktop application (Outlook). Second, 
the bandwidth data usage is measured with single new email arrival for browser and desktop 
application(Outlook) respectively for same mail box. Third, the bandwidth data usage is measured with 
no new email arrival for browser and desktop application (Outlook) respectively.The bandwidth data 
usage comparative is analyzed and the message retrieval time performance is measured. 

 
IV. PERFORMANCE ANALYSIS AND COMPARISON: 

 
 The experimental setup was carried out with the testing of desktop and browser applications by 
sending and receivingemails. 25 emails per process aretransferred using wireless network. Bandwidth is 
measured on EALIP, EDSA, EALOP, STRNE, STREProcessesfor both the applications - desktop and browser 
and the average consumed bandwidth are tabulated in the table-2. 
 

Table-2:Average Bandwidth Utilisation for alltested Process of Email Application. 
 

Process Average Data Utilization 

  

Desktop 
Application 

Browser 
Application 

EALIP 9 KB 73 KB 

EDSA 9 MB 8.73 MB 

EALOP 12 KB 121 KB 

STRNE 10 KB 8.80 MB 

STRE 112 KB 8.96 MB 

 
As measured value of Email account login process (EALIP) indicates that browser application takes 8 times 
more Data Usage than the desktop application (Figure-3). 
 

Figure-3: Average Data Usage for Login Process  
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Email downloading after successful authentication (EDSA) Process shows that approx. same bandwidth is 
utilized by both the applications (Figure-4). 
 

Figure 4: Average Data Logged In First Page Display (50Emails) 
 

 
 
 
Email account Log-off Process (EALOP): This process shows that Desktop Application utilizes only 10% of 
data usage compared to Browser Application (Figure-5). 
 

Figure 5: Average Data Usage for Log off Process. 
 
 
 
 
 
 
 
 
 
 
 
 
Second time Re-login with no new email (STRNE) process give us clear indication that Browser Application 
downloads again all 50 emails and utilization is more than 99% compared to desktop application(Figure-
6). 
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Figure 6: Average Data Usage for Second Login with No New email 

 

 

 
Re-login withnew email (STRE) Process shows us that only new email is downloaded in case of desktop 
application and in case of browser application new email + 49 new emails are downloaded again, which 
utilizes more than 95% data usage than desktop application (Figure-7). 
 

Figure 7: Average Data Usage for New Email (100KB Size) 

 

 
Observations: The comparative analysis shows better performance with respect to data usage of 
Desktop Application. The few observations in favor of desktop application as follows: 
 

i. User can access to email offline. 
ii. User can apply advanced filtering and mail rules. 

iii. Frequent Email application Users can save better on data usage charges. 
iv. User can access multiple email accounts with different domains. 
v. User need not wait for replying the emails they can go off-line and after having the access the 

emails can be sent. 
vi. If a user checks email account daily, then its monthly usage on webmail is Average min. 390 MB 

and Desktop  Application  is 23 MB for one Email daily of 100 KB Size. 
 

 

 

Desktop  
Application

Browser 
(webmail)

Second Login with No 
New email 10 8800

0

2000

4000

6000

8000

10000

D
at

a 
U

sa
ge

 (
K

B
)

Avg. Data Usage for Second Login with No New email

Desktop  
Application

Browser 
(webmail)

New Email (100KB Size) 112 8800

0

2000

4000

6000

8000

10000

D
at

a 
U

sa
ge

 (
K

B
)

New Email (100KB Size)



IJMSS                                   Vol.04 Issue-02 (February, 2016)                          ISSN: 2321-1784 
International Journal in Management and Social Science (Impact Factor- 5.276) 

    A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories 

International Journal in Management and Social Science 
                                         http://www.ijmr.net.in email id- irjmss@gmail.com  Page 525 

V. CONCLUSION: 
  

The wireless communication is gaining very much popularities and its adoptability growth 
exponential. There is a need to find effective and cost-effective solution on Wireless network. 
 
The desktop application is an appropriate option and cost effective solution for users who has less 
data packs and limited bandwidth. The desktop application is 7-8 time faster than Browser 
Application.  
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