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Abstract—Setting up a campus-wide WiFi network is very 
difficult.  One must be ready for the thousands of devices that 
will be connected, and the right infrastructure is important.  
Access points and switches are important for ensuring everyone 
can connect at once.  The KSU WiFi network was tested in 
several different locations on each campus, and the Marietta 
campus’ speeds were better. 
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I. INTRODUCTION 
When setting up a campus-wide WiFi network, many 

factors come into play.  The network has to be strong enough to 
withstand the thousands of students, and the hundreds of staff 
and faculty members who will be connected to the network.  
Many of these students will have more than one electronic 
device connected to the network as well.  Testing these 
networks is very important because the university needs to 
know how much the network can handle before it starts to slow 
down, or even crash.  They need to test the network so they can 
understand how strong they need to make the network in order 
to maintain a fast and reliable connection.  Setting up a 
campus-wide WiFi network is difficult, but testing one is 
relatively easy and can be done using simple tools.  Based on 
personal experience, the hypothesis is that the Marietta 
Campus has faster WiFi than the Kennesaw Campus. 

II. HOW TO SET UP A LARGE-SCALE WIFI NETWORK 

A. Factors to Consider 
When setting up a large WiFi network to cover a large area 

such as a college campus, multiple things have to be 
considered to have an effective wireless network.  Knowing 
who will be using the network, how many devices will be 
using the network, and the different areas the WiFi will be 
covering is key when determining how large to make the WiFi 
connection.  The users can be categorized into different groups.  
For example, students and guests should have a different access 
point versus being able to connect through the same 
connection.  While determining who can access where, the 
number of devices needs to be taken into account.  People use 
different devices like cellphones, tablets, and computers to 
connect to the WiFi.  Each person will usually have one or 
more devices connected at once which could possibly be a 
problem if  the wireless network is not capable of supporting 
this massive number of devices.  Planning for growth over the 

years is an action that should be taken in order to keep the 
wireless connection strong over time.  Being able to go to 
different areas and still be connected is also a positive.  
Students and others should be able to access the WiFi in 
different areas.  Another big concern when establishing a large 
wireless connection over a school campus is security.  A good 
bit of data is produced over the network which could contain 
sensitive information and needs to be protected.  The airwaves 
are public which makes them easy targets for hackers to gain 
access [1]-[2]. 
B. Access Points and Switches 

Access points (APs) are placed around the campus so 
students and guest can receive the best connection possible in 
different areas.  Many APs are required for both coverage and 
capacity, which can mean high prices and a major amount of 
man hours to properly install, operate, and maintain the system.  
Knowing the who’s, what’s and where’s will help establish a 
large, strong wireless connection.  A solution to these problems 
is called wireless switching, which connects APs in a general 
area to a switch comparing them with one another.  The switch 
then determines which one is best for the network creating a 
maximum wireless capacity.  Providing outdoor coverage is 
another big component to having a successful wireless 
connection across a campus.  APs should be placed in a 
window to give good coverage rather placing them in outdoor 
mounts and protective enclosures.  Also, make sure the APs 
aren’t too high where they pass over the intended user.  Large 
areas are easily covered and the security is unified with 
wireless switching which helps campuses supply efficient WiFi 
to its users [1]-[2]. 

III. ABOUT THE KSU WIFI NETWORK 
According to Ron Nelson of KSU University Information 

and Technology Services, the university gets its Internet 
services from Peachnet service Provider with a 1GB 
connection to the internet.  There are two core routers (20GB) 
that connect the Kennesaw and Marietta campuses together.  
On the campus, there are 10 routers whose locations are not 
disclosed for security concerns.  There are more buildings in 
the campuses than there are routers and as such, some 
buildings go to other building to get their signals.  Every floor 
of the building has flash 24 network with 255 IP address and 
on the wireless side, there are flash 20 for every 2 floors and 
4000IP on every other floor.  KSU uses Enterasys’s switches in 
its networking.  Switches occupy the same place in the network 



as hubs.  Unlike hubs, switches examine each packet and 
process it accordingly rather than simply repeating the signal to 
all ports.  In addition, switches can connect different network 
types (such as Ethernet and Fast Ethernet) or networks of the 
same type.  In the KSU network design, there are factors that 
contribute immensely to the slow speed commonly witnessed 
on campus.  One of these factors is “updates and new software 
downloads” and KSU employs the use of “San Vine Device” 
which is configured for updates.  This helps prioritize the 
network and slows updates and download of new software 
while ensuring that there is no significant traffic for common 
users [3]-[4]. 

IV. TESTING THE NETWORK 

A. How the Testing was Carried Out 
It is clear then, that setting up an extended, campus-wide 

WiFi network is very difficult.  So how well does KSU’s WiFi 
network perform?  Many tests were run on both KSU 
campuses in order to find out.  Three network metrics were 
tested: ping, download speed, and upload speed.  Ping is 
measured in milliseconds (ms), and is a measure of the time it 
takes to send a small data packet to a remote server and back.  
Download and upload speeds are both measured in megabits 
per second (mb/s), and is the rate at which data can be 
downloaded or uploaded.  All data was collected using an 
iPhone 5s running the OOKLA Speedtest.net app.  All cellular 
and bluetooth connections on the phone were turned off.  The 
phone was in "Low Power mode" and all background apps 
were closed to minimize the amount of other internet traffic by 
the phone.  Even with these, however, a text message or an 
email did come through during certain tests.  The data on each 
campus was collected at a similar time of day (~3:30pm and 
~2:20pm, respectively) and on similar days (IE: not Friday 
when there would be reduced traffic).  In the data above, the 
locations have been grouped according to the following 
categories: Student Center, Library, Dining hall, Building with 
most core classes, Building with most major classes.  These 
two buildings on each campus were chosen based on a class 
search in OwlExpress of Fall 2015 classes.  On the Marietta 
Campus, the Engineering building had the most classes, 
followed by the Atrium.  On the Kennesaw Campus, the Social 
Sciences building had the most classes, followed by Prillaman 
Hall.  However, the Atrium was compared with the Social 
Sciences building because they both contain a lot of core 
classes, and are therefore visited by many students.  The 
Engineering building was compared to Prillaman Hall because 
they are the main building for a popular major on each campus, 
and are therefore visited very often by a good portion of 
students.  These two categories of buildings were distinguished 
as "building with most core classes" and "building with most 
major classes," but data was not actually collected on the types 
of classes in each building.  They were selected only because 
they had the most classes, and the fact that one contains mostly 
core classes and the other mostly major classes is purely 
anecdotal.  Each building was testing in three locations, 
selected as often as possible to be seating areas (places that 
students would congregate to use laptops, phones, etc.)  In 
many cases, the different locations were taken from different 
floors of a building.  The row highlighted in green in the chart 
is the campus with the best download speed for that building 
(regardless of ping times and upload speeds) [5]. 

B. Data  

I. MARIETTA CAMPUS 

 
1.         WiFi speeds on the Marietta Campus  

Building Time+of+
Test

Ping+
(ms)

Download+
(mb/s)

Upload+
(mb/s)

Student Center 
(1) Weds 3:30p 10 17.05 31.73

Student Center 
(2) Weds 3:32p 11 10.81 15.13

Student Center 
(3) Weds 3:34p 11 21.91 34.05

Student 
Center (AVG) -- 10.67 16.59 26.97

Library (1) Weds 3:24p 26 2.15 41.47

Library (2) Weds 3:25p 20 2.21 70.14

Library (3) Weds 3:27p 23 2.17 70.04

Library (AVG) 23.00 2.18 60.55

Stinger’s (1) Weds 3:41p 29 5 54.45

Stinger's (3) Weds 3:42p 13 43 65.95

Stinger's (3) Weds 3:43p 25 2 30.78

Stinger's 
(AVG) -- 22.33 16.51 50.39

Atrium (1) Weds 3:15p 23 2.24 22.16

Atrium (2) Weds 3:17p 13 2.88 5.07

Atrium (3) Weds 3:19p 11 12.08 21.96

Atrium (AVG) -- 15.67 5.73 16.40

Engineering (1) Weds 3:46p 11 85.74 71.95

Engineering (2) Weds 3:49p 10 26.53 34.40

Engineering (3) Weds 3:51p 19 8.01 11.80

Engineering 
(AVG) -- 13.33 40.09 39.38

Campus AVG -- 17.00 16.22 38.70



II. Kennesaw Campus  
 

1.         WiFi Speeds on the Kennesaw Campus 

C. Testing Analysis  
As can be seen, the Marietta Campus has better download 

speeds, and significantly better upload speeds.  The Kennesaw 
Campus, however, has better ping times.  The download speed 
is probably the most important number, since this is the speed 

used to access the internet.  The upload speed is important for 
anything that involves sending as well as receiving data, such 
as playing games online or sending email.  It is interesting that 
the upload speed is faster than the download speed on the 
Marietta campus.  On a smaller scale network, download 
speeds are usually greater.  However, the upload speeds are 
probably greater here because there many, many students 
downloaded at any given time, but far less uploading.  The 
majority of what is done on the internet involves only 
downloading, so this makes sense.  The Kennesaw Campus 
does have better ping times, but these only apply to very small 
pieces of data.  For larger pieces of data (as measured by 
download and upload speeds) Kennesaw’s speeds are slower.  
It can be seen, then, that the hypothesis was correct, and the 
Marietta Campus does have better WiFi speeds.  It is also clear 
that setting up a large scale WiFi network is difficult and 
complicated, and there are many variables to consider in order 
to achieve good performance. 

CONCLUSION 
WiFi networks are very complex and difficult to set up.  

These networks have been extremely helpful allowing internet 
access from just about anywhere.  Looking at the results, it 
becomes clear that campus-wide networks are not always the 
best networks to use.  As you can see, the Marietta has better 
upload and download times than that of the Kennesaw campus.  
The KSU WiFi network is extremely complicated, and clearly 
both campuses have room for improvement. 

REFERENCES 

1. Aruba Networks, Inc. (2012). The Whys and Hows of Deploying Large-
Scale Campus-Wide Wi-Fi Networks [Online]. Available: http://
www.arubanetworks.com/pdf/technology/whitepapers/wp_Large-
scale_campus-wide_wifi.pdf 

2. N. Sulaiman and C.Y. Yaakub, “Investigation on QoS of Campus-wide 
WiFi Networks,” Journal of Telecommunications, vol. 2, no. 1, pp. 
12-16, Feb. 2010. 

3. Ronald Nelson, private communication, November 2015. 
4. Latronix, Inc. (n.d.). Ethernet Tutorial – Part II: Adding Speed [Online]. 

Available: http://www.lantronix.com/resources/networking-tutorials/
ethernet-tutorial-adding-speed/ 

5. Kennesaw State University (2015). Owl Express Class Schedule Search 
[Online]. Available: https://owlexpress.kennesaw.edu/prodban/
bwckschd.p_disp_dyn_sched 

Building Time+of+
Test

Ping+
(ms)

Download+
(mb/s)

Upload+
(mb/s)

Student Center 
(1) Thurs 2:31p 3 20.69 18.05

Student Center 
(2) Thurs 2:33p 3 8.42 4.79

Student Center 
(3) Thurs 2:35p 14 2.91 3.32

Student 
Center (AVG) -- 6.67 10.67 8.69

Library (1) Thurs 2:41p 5 13.79 11.82

Library (2) Thurs 2:43p 3 14.81 14.70

Library (3) Thurs 2:45p 3 6.29 13.41

Library (AVG) -- 3.67 11.63 13.31

Commons (1) Thurs 2:15p 7 10.38 13.80

Commons (2) Thurs 2:16p 7 4.83 8.79

Commons (3) Thurs 2:20p 26 0.73 0.01

Commons 
(AVG) -- 13.33 5.31 7.53

Social 
Sciences (1) Thurs 2:50p 2 19.81 20.53

Social 
Sciences (2) Thurs 2:53p 6 14.90 6.02

Social 
Sciences (3) Thurs 2:55p 26 2.07 5.40

Social Sci. 
(AVG) -- 11.33 12.26 10.65

Prillaman (1) Thurs 2:23P 19 5.24 4.54

Prillaman (2) Thurs 2:26p 3 10.57 13.43

Prillaman (3) Thurs 2:28p 2 10.24 7.38

Prillaman 
(AVG) -- 8.00 8.68 8.45

Campus AVG -- 8.60 9.71 9.73


