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IMPLEMENTATION OF A UNIVERSAL PUBLIC Wi-Fi
ACCESS

ABSTRACT

As demand for Internet grows and its usage keeptvieg, there is need to create an avenue
through which users can have access to this fagiliterever they are without subjection to ISP
providers; this will facilitate economic growth,bacreation, and global competitiveness. To
address this today depends on incremental solutizaisincrease and guarantee connectivity
without any hassle of having to purchase DTE/DCBdems).The objective of this study was to
implement a universal public wireless Internet ascby use of the Wi-Fi enabled feature on
laptops and other devices today. This will ensur&vedto innovation, deliver seamless

connectivity and optimize network use. This studwleated the effectiveness of the Internet
services offered by ISPs (Safaricom, Airtel, Orarsgel YU). The results from this study

revealed that Network coverage was the key reasogubscription to an ISP by a client among
others such as cost, equipment (Modem) availabdity spread of bandwidth for purchase.
Based on the study, a Web based solution was deelisom which all transactions pertaining

to online purchase of bundles (based on the amofufunds one has in his/her account) and
connecting to the Internet everywhere through ali@wWi-Fi would be achieved. This is the

uniqueness of the developed solution in this wBikally, conclusion and recommendations that

will help provide bettetniversal Public Wi-Fi Access have been discussed.

Key words: Wi-Fi, Connectivity, Universal, Public and Access
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Terms and Definition
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CHAPTER ONE
INTRODUCTION

1.0 Preamble
This section seeks to give an overview of Wi-Fhremlogy. It will cover the background

information, sources of problems, definition of keyms, statement of the problem, purpose of

the research, objectives, scope of the study astdigation.

1.1 Background
The demand for technology and its use today isherrise. This has lead to variety of computer

hardware on the market to choose from, dependingna's (users) preference. With the ever
increasing use of technology has led to the us@/iefFi as an alternative to traditional wired
cables within buildingsAccording to WBA (2011), public Wi-Fi networks agming to be a
global reality and operators in all regions ardtsig to Wi-Fi e.g. rollouts have been carried out

in markets such as Romania, Namibia and Qatar.

Wi-Fi has strongly established itself as the widatgd wireless technology ever rolled out as
depicted by the volume of data traffic passing tigio networks using Wi-Fi this is according to
Informa Telecoms & Media. In the WBA (2011) repdricrease in use of Wi-Fi technology
together with the integration of cheap Wi-Fi chiigsato a wide interconnected system made up
of millions of devices and the expansion of appima has ensured a large number of users
worldwide rely Wi-Fi to access Internet. Vinoth aRdtios (2007) reiterate that Wi-Fi allows
connectivity to the Internet from anywhere at minirmspeeds of up to 54 Mbps. Wi-Fi-enabled

devices use IEEE 802.11 standard to communicagevdtttin the range of an access point.

Access to information is becoming necessary an@mrds quick decision making and reduces
interconnectivity as they use same platform to ehlae information and communicate with one
another. By having Universal Internet Access barnealiversity will be breached and thus many
will be linked thereby making the world a smalllage. Koffi Annan says, many in the world
today do not feel the impact of this revolution.cAaing to WIODCC (2003) “digital divide” is

a threat to the already-wide gap between economtes stakes are very high. There is need for
timely access to news and information that can ptentrade, education, employment and

health. The beauty of information society is opes® which is a crucial component of



democracy and good governance. Information and ledwye form part of the efforts to

strengthen tolerance, mutual understanding, anmtot$or diversity.

Memory (2011) introduction of ICT has improved tipaality of life for people in living rural
areas. It has also opened various ways in whicl pgople can overcome problems that have

affected their progress in terms of business, comeation and, to a great extent, education.

According to Dalberg (2013) the number of interasers has rapidly grown by 4.6 million
internet users to its current base of 13.5 millitinis reflects 33% by September 2012.
Broadband use has also has also gone up by 0ismilew users in the same period. Kenya’'s
development has been linked to strong nationalelesduip through the establishment of a strong
regulator and the making of ICT as a pillar forio@a&l growth in the Vision 2030 plan. ICT
Strategy in 2006, and ICT Master Plan 2012 followgsion 2030 that frame ICT as a tool to
drive industrial growth by creating jobs and méet peoples’ needs via e-Government. A wide
range of ministries and stakeholders formulatedMiaster Plan. The enactment of Kenya ICT
Board, in February 2007 was to help attract ICTestment and implement projects in the sector.
They have developed effective regulation of thelpabrk of operators and agencies as per the

1998 Communications Act.

1.2 Sources of Problems

In the UK, one of the world’s most advanced marketsVi-Fi, investments are being
underpinned by a range of divergent business medg&Tl, the UK’s fixed incumbent, is using
Wi-Fi as a means to differentiate and add valuésttixed-broadband offerings.

Telefonica has deployed Wi-Fi to build a locatimased services strategy, BSkyB has acquired
The Cloud and moved to build a multiscreen contkstitrery strategy for its core satellite TV

business that relies on its extensive public Wa$Sets.

Memory (2011) The availability of these telecomnuarion networks is expected to improve
the way people share ideas and communicate loaatlyglobally, reducing limiting factors like
distance through the use of the Internet.The wleagl interest in Wi-Fi is because the number
of public Hotspots is set to increase, growing fi@@ million as at 2010 to 5.8 million by 2015,

according to Informa Telecoms & Media (see Fig).1.1
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Fig. 1.1 Global Number of Public Hotspots, 2009-2015

1.3 Statement of the problem

Mathew (2005) noted that Wireless networks veryililee and this can translate into quick
deployment. According to Chris Bruce, Chair Wirsl&oadband Alliance, the future of media
and telecoms involves hiding complexity from thermasnd seamlessly employing the wide
spectrum of technologies at our disposal to proth@ebest possible experience in a world where
data demand is insatiable.In Kenya there are gquitember of companies offering Internet
services by use of modems which the customer isaagul to purchase and load the same with
air time amounting to particular data bundle. Trefprm used by this companies are
independent to them thus if you are in an area evtiex particular company you have purchased

the modem from has weak signals or rather it hasonerage Internet access is impossible.

The cost and speeds vary with the location yourareome providers have not established
themselves in some areas thus if one resides in &aod goes to the village, it becomes an
inconvenience where as you have the necessaryttoetsable you access Internet. Against this
backdrop there is need to evaluate the currendy psatforms by various ISPs and come up
with a high breed solution that will use the aualigapublic infrastructure e,g Fiber cable and Wi-
Fi feature on modern devices especially laptopsoAding toVinoth and Fotios (2007), as Wi-

Fi technologies and services continue to expans nécessary to come up with new designs
merged with appropriate applications. The goahdf systems is to provide increased access to
information to everyone; its economic goal is takeanformation as good along with

knowledge products and services.

This will further increase the number of peoplengdihe Internet as a resource and will open up
to other benefits that come with access e,g traddlzere by increase the number of people
3



using this resource. IIA (2013) state that 7.7ionllinternet subscribers in Kenya access Internet
through mobile devices. In Fig 1.2 according to WB® 1Report, Global mobile data traffic is
anticipated to reach 16.84 million terabytes by2@&nhd this will managed operators through
pricing strategies followed by use of Wi-Fi-baséfioad. Thus there is a need to have better
ways to enable people connect to the Internetjtuesemprove themselves and thereby drive

data traffic and especially Africa to competitivdvantage.

Global mobile data traffic, 2008-2014
MNorth America [l Latin America Asia Pacific M Europe Africa/Middile East

Terabytes per annum (mil.)

008 2009 2010 2011 2012 2013 2014

Source: Informa Telecoms & Media

Fig. 1.2 Global M obile Data Traffic 2008-2014

The platform will aim at providing the Internet gee to everybody anywhere; there is no extra
cost that the customer will incur in terms of puasimg a modem(s) to suite the coverage of the

provider in an area.

1.4 Purpose of the Research
This study will be important in that it will shedrse light on the ease of access to the Internet

through the use a universal access point via Wa+fabled devices as opposed to the use of
modems. According to WBA 2011 Repofthe focus today is on simplifying the Wi-Fi user
experience and aligning it as closely as possibign whe mobile experience in terms of
connection management, authentication and sigrclwer,ging and billing, and — importantly —

security and privacy.

The study sought to find out if the current modeafnection to the Internet by Internet service
providers especially the mobile companies are aateqganough in terms of reaching out to

masses.



The findings will at a large extend contribute he tre-engineering of Internet services through a
common platform that will be accessed by everybedjardless of where they are based in the

country.

1.4.1 Objectives of the study
The main objective of the study will be to develmpuser friendly solution to connect to the

Internet.
Specific Objectives
1. To evaluate Internet Connections by ISP’s.
2. To design a hybrid solution that enables univessakss to Internet
3. To implement a hybrid solution that enables uniakeascess to Internet

4. To test the proposed solution

1.4.3 The scope of the study
It will put more emphasis on the operations or eathow the ISPs (Safaricom, Orange, Airtel

and Yu) provide Internet access to their clientsibg of modems. According to Dalberg (2013)
mobile market in Kenya is very active, with 30 moil subscribers, up from 17.5% in 2012.
Safaricom leads the park in data usage while Aideange and Essar command smaller shares.
The study focused on coming up with a web basedicapipn that will aide in connection,

access to Internet at low cost.

1.5 Justification of the study
Universal Wi-Fi access will be a major boost towrimgy the implementation of the vision 2030

which in itself seeks to make ease of access tmrmdtion key. With the laying of the Fiber
cable to almost every part of the country, theneeied to take advantage of this potential of high
data speeds. Equipment to enable one to get cathéxtthe Internet and enjoy the immense
wealth of the power of information at once is exgea and not everybody can afford. In spite of
the spread of sponsored Hotspots that offer act@ssiser, users will continue to show
willingness to pay for Wi-Fi where no alternativarh of connectivity exists or where Wi-Fi is
perceived as the best available form of connegtiVihe willingness to pay and the amount paid
is likely will be proportional to the perceived djixa of the network performance on offer, as
well as perceptions of usability, security and aay, and will also be focused on obtaining

5



access in key venues with high traffic demand, saghairports, hotels and urban Hotzones.
WBA (2011) The need to meet these user expectatilhbe a strong driver towards additional
investment into Wi-Fi networks and a move towardsxtNGeneration Hotspot deployments

based on common standards.

Today most computers especially laptops, iphomaartphones and PDA’s come when they are
Wi-Fi enabled and thus can only be used where yaue hnstitutions or business e.g. coffee
shops that use it as a way enticing their clientdouy their merchandise and enjoy “Free”
Internet access only if you have a portable wotlatahat is Wi-Fi enabled. In Kenya, the use
of the Internet as a resource has gone up and espeially in the towns and higher institutions
of learning (to those who can afford modems) thus teed to provide a uniform platform
through which people can have access to the Irtatri@gh speeds (Fiber as a backbone), low-
cost Internet access to residents throughout thetgdoy use of the Wi-Fi feature on modern
computers. According to Thomas Wehmeier of Inforfrdlecoms & Media, “any network
director seeking to efficiently and profitably mgeathe follow of data traffic across their
network should be looking to include Wi-Fi as pafta holistic customer-centric network
strategy”. Vinoth and Fotios (2007) says that IEGTot a solution for every problem, nor is it an
end in itself, it is a step towards reaching ouetmate the disparities between communities in
the a country. Another challenge he says is thitatligivide that can be addressed by putting up
ICT infrastructure in rural areas to address thedseof the marginalized (e-eradication). By
setting up ICT infrastructure all levels of the eomy, the reality of a global citizen can be

enriched by providing connectivity to everyone.

In conclusion it is all about the industry as a \ehto deliver Internet Access in a compelling and
seamless user experience, regardless of the laaatidelivery mechanisnavid P. Blinn et al
reiterate that, Mobility: this is an advantage ofeless networking; users are not restricted to a

location by structured cabling or an ISP.



CHAPTER TWO
LITERATURE REVIEW

2.0 Introduction

This chapter covers State of Art, State of Pracieehnological Advances and Critique of
Literature.

2.1 State of Art in Universal Wi-Fi Access
Carlos and Manuela state that hotspots give higegwireless Internet access in public places

e.g. in airports. People can use either a lapto®DA that are Wi-Fi 802.11b enabled,
customers can browse the Internet or check ematsgdts should not be confused with wireless

LANSs as they are WLANS fora public service at anthly fee .

According toCarlos J. Costa and Manuela Aparididi-Fi Alliance, initially known as the Wireless
Ethernet Compatibility Alliance (WECA), was enactad 999 to certify interoperability of Wi-
Fi™ (IEEE 802.11) solutions and to promote Wi-Fi8véreless LAN standard across all
market playersvww.wi-fi.org state that 802.11b (that evolved from 802.11)dsach suports
data rates of 11 Mbps in the 2.4 GHz ISM (induktseientific, and medical) band. IEEE
802.11b is a specification given by the Institut&kectrical and Electronic Engineers (IEEE)
that defines the operation of 2.4 GHz, 11 MbpseE&tiSequence Spread Spectrum WLANS.
Table 2.0 gives a summary of the 802.11 standardsheere capabilities.

Wi-Fi standards

802.11 The first WLAN standard; operates between 1 to 2
Mbps.

802.11a High-speed , works in the 5 GHz band; support 54
Mbps.

802.11b For 2.4 GHz band; support 11 Mbps.

802.11d International roaming: automatically configures
devices to meet local RF regulations.

802.11e Addresses quality-of-service requirements for BRE




WLAN radio interfaces.

ti
d

ds

802.11f Defines inter-access-point communications to fead#i
multiple-vendor-distributed WLAN networks.

802.119g Establishes an additional modulation techniqueHer
2.4 GHz band; 54 Mbps speed supported.

802.11h Is the spectrum management of the 5GHz band.

802.11i Addresses security weaknesses for both authemiica
and encryption ; the standard has 802.1X, TKIP, ar]
AES protocols.

802.11n Has higher throughput improvements; provide spee
up to 500 Mbps.

802.11ac Is a more scalable and faster version of 802.11n. |

couples the capabilities of Gigabit Ethernet(5 GHz-
only technology).

Clients can work in less crowded 5 GHz band.
Certification by Wi-Fi Alliance is in December 2013

Table 2.0 Wi-Fi Standards

SourceMemory Munashe Ranga,2011

Vinoth and Fotios (2007) says that IEEE is in thecpss of coming up with a new 802.11s

standard that will enhance mobility to Wi-Fi accpsits within very large Wi-Fi networks.

Memory (2011) Advantages of Wi-Fi

* Wi-Fi has a set of standards allowing interoperghlietween different types of access

points and client network interfaces, at a basiellef service. As a result, the

deployment Wi-Fi networks are cost effective anslyda deploy;

* The absence of cables means that there are nogaboists incurred. The infrastructural

cost of deployment of wired connectivity is usudiigh and the outcome from the

network, in terms of revenue, is low in additionteless has been the best solution since

there are no cabling costs. This is mostly the gageconnectivity in disadvantaged,

rural areas;



Vinoth and Fotios (2007) further states that afédrle wireless broadband access has the
capability to change emerging economy by incrgpsinestment and innovation in e-
commerce, e-education, telecommuting, e-healtlicagure, e-entertainment, e-government,
and almost every other economic activity. The nragbortant thing is the fact that Internet is
becoming a day-to-day utility, where affordabledatband wireless access will be an extension
of everyday life. David et al state that Wi-Fi tacltogies have a major role to play in our lifes
with good speeds and without much investments, V¢ak enable access to knowledge and
information e.g. making use of unlicensed radiactpen to deliver cheap and fast Internet
accessWireless hotspot networks are increasingly becomoyular as a means of providing

Internet access in public places.

As described by Vinoth and Fotios (2007), the keaa issues that must be addressed in order to
bridge the digital divide are accessibility, avhilay, and affordability of services and
applications. Many solutions are successful, biitdeaddress these major challenges but Wi-Fi

has the capability to address all of them:-

Accessibility: In most developing countries, the in ability tav@access to technologically
advanced voice and data services is a hindrangetteork readiness. In the a few years to come
from now access to the next generation of broadioliivdn communication technologies, will

be fundamental for example Voice-over Internet ok (VolP), video telephony, and Internet
protocol television (IPTV). Broadband communicatinfrastructure accessible to all need to
build by developing countries to stay at per withit counter parts in developed nations. The
developing countries need to build a broadband conication infrastructure that is accessible
to all, in order to encourage social service amggheernment applications. Wi-Fi wireless access
technology is undoubtedly an attractive optiondata, voice (e.g., VoWi-Fi), and video,

compared to other traditional communication infnastures in the developing world.

Availability: 2.4GHz bandwidth in many countries is licenserepk though in some they might
require registration of use. Wi-Fi is the widelyedsof unlicensed bandwidth for

“hotspot” or “hotzone” or “hotcity” type of coverage. This is because of the widespread
availability of Wi-Fi radios that comply with IEE&02.11b and the upcoming 802.11g/a
standards. Wi-Fi has 100% global recognition arglliecome the single networking standard for

all developers, equipment manufacturers, servioeigers, and end users. The main advantage



with Wi-Fi is that large-scale, service-level roagibetween different Wi-Fi providers is
possible, as Wi-Fi certification has become a dé&fatandard for IEEE 802.11-based products.
Affordability: The benefit of using Wi-Fi in the last mile is thieé client device is extremely
inexpensive due to the large volume of productiapital investment is also cost-effective,
providing greater flexibility than traditional wislecommunications, which in turn results in
lower prices for Wi-Fi broadband services. Stangattbn and interoperability between
different vendor products have lowered Wi-Fi prieesl facilitated its rapid penetration from a
niche to a mass market worldwide. For the nextyears at least, Wi-Fi will proliferate rapidly
as a last-mile option and deliver wireless broadbagtess at prices dramatically lower than
WiIiMAX.

2.2 State of Practice
In terms of usage patterns, we are seeing a greagasis on quick-to-consume “snackable”

content on the go and this clearly plays to thengiths of next generation Wi-Fi offerings. But
the point here is that the general public doesaré @bout terminologies such as 3G, 4G or Wi-
Fi, as long as they receive the right communicatiexperience. (Chris Bruce, Chair Wireless

Broadband Alliance).

David et al reiterates that WLANs have grown as aednfor Wi-Fi access increases as 802.11
technology matures. WLANSs supporting 802.11 stashdan be found in offices, homes and

campuses. One popular use is to provide wirelegspiots’ in public places.
WiIMAX

According to Ranga, 2011, this is metropolitan are@vork (WMAN) technology that
interconnects a several LANs employing a high-cap&dackbone technology, such as fibre-
optical cable, and provides up-link services to Wé&ml thereby to Internet. Fig. 2.0 shows an

example of WIMAX antennae

10



Fig. 2.0 Wimax Antenna

WIMAX is a technology that is, in most cases, usedstablish backhaul connectivity over long
distances . It is used in rural areas where setijinthe necessary infrastructure on a single
connection can be hindered by distance and otharalabstacles, since it does not always
require LOS to establish a connection. A WIMAX @aver up to about 50 kms radius with a
bandwidth of up to 70Mbps. Despite WiMAX havingoad range, the longer the range the
weaker the signals become because signal strergthakes as distance increases. Alternatively,
trees and buildings also contribute to signal deatian. WiMAX technology has gone through
numerous generations since its beginning in 198imeSof the standards are:

802.16 This was the first version of the WiMAX standardiethhas a range above 10 GHz and
supports line of sight. On this standard, the gytmal frequency division multiplexing (OFDM)
technique was addressed.

802.16a -The 802.16a standard incorporated non-line-oftgiyhOS) and its spectrum range
can go up to 11GHz (Hoskins, 2008). “This versiohanced the medium access control (MAC)
layer capabilities. This version was the first tgpgort both time division duplexing (TDD) and
frequency division duplexing (FDD)".

802.16d-This standard is an improvement on previous sessiBome of the enhancements
included support for concatenation of both protataih units (PDU) and service data units
(SDU) which, as a result, reduced the MAC overhead.

11



Advantages of WIMAX

*  WIMAX is a WAN technology that can provide up to B® coverage with a throughput
of 70 Mbps, making it a possible solution for rucahnectivity;

* The deployment of a WiMAX network is easier comphi@ that of VSAT;
» Itis standardized; as a result, it can be eastbgrated into other networks;

* It opens up a completely new access alternativesing broadband access to the

business community in urban areas;

*  WIMAX can also be used to access the Internet tjinrdbe use of hot spots and provides
a wireless network extension to cable. There ine®d for the tower to achieve long

coverage.

Vinoth and Fotios (2007) acknowledge that City-evl¥i-Fi is emerging as a modern, high-tech
economic development tool. It is commonly usedauedoped countries, and can as be used in
developing countries. It is viewed that wirelessems can be fundamentally good to public

communication in the near future.

2.3 Technological Advances
Andrew (2009) Wireless networking offers a bit mreeedom, since users are free to move

around anywhere as long as they can rely on raginals to communicate with atcess point,

which itself connects to the Internet by physicle.
Next Generation Hotspots

(WBA 2011)The vision of NGH is to facilitate a adlr-like seamless, secure and easy to use
Wi-Fi experience and interoperability across opmsatNGH will offer an improved user
experience through;

» Automated selection of approved Hotspots
* Reuse of mobile login credentials
» Protection against loss of critical user data

» Protection against fraud.
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More and more devices are reaching the marketaehiifh sets that will allow the instant
detection and connectivity to local hotspots whbey are available.( The Wireless Internet

Opportunity for Developing Countries, 2003)

According to Dalberg Report (April 2013), Countribsat expect to gain from the Internet’s
potential both socially and economically must coné to invest in infrastructure and the broader
ecosystem for innovation. Pillars that provide geeesis for a well-functioning Internet
economy are core infrastructure and conditionsifage. Core infrastructure will incorporate
aspects of the enabling environment - both physndedstructure and characteristics of the
business environment, such as mobile and Intem&trage, electricity, availability of skills,
education levels, and perceptions of corruptiomditmns for usage on the other hand will
include those that influence access, awarenessalality and attractiveness. This encompasses
a range of drivers, from the cost of devices amckprf packages to factors affecting citizen

awareness, such as education levels, usage amdmedeof services.

Green Solar Wireless Fidelity

Green Solar Wireless Fidelity (Wi-Fi), in Haiti, anon-profit organisation which aims to

provide Internet connectivity to the people in maajzed areas through the use of a broadband
Internet connection, and solar energy. They usé&Mgblar access nodes and routers to establish
a connection since, in most rural areas, they ddaee electricity. The Green Solar Wi-Fi
hotspot model has a power control device that otsithe power usage on the access nodes as
well as on the router. This controller has powertcd module software running on its Wi-Fi

router, which communicates through the Ethernet @emory 2011).

2.4 Critique of Literature: Causes of Problems in Universal Wi-Fi Access
It can be observed that there are several soluippsoducts that can be used together to

provide the Universal Wi-Fi Access. From Literaitrcan be noted that there are different
vendors for Wi-Fi products and Wi-Fi Alliance ha=el tasked with responsibility of ensuring
that these vendors manufacture products that leaess the board. There are several Wi-Fi
standards each supporting a particular range afc@hmunication at varying speeds. This
research will endeavor to use the best standard th¢o deliver the proposed solution that will
enable clients get access to Internet whereveraheyEvans (2004) In order to support the
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socio-economic value of the network then the Sditafw which states that, The value of the
network is proportionate to the number of custonitenrsaches should be adopted.

For purposes of communication between the nodeshendase station the study will adopt
the use of Wi-Max technology.
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CHAPTER THREE
METHODOLOGY

3.0 Introduction
This chapter describes the exiting tools in théofam area, evaluation of the tools and finally
the proposed methodology.

3.1 Existing Tools
General Packet Radio Service (GPRS)

This is a cellular access technology; a packet clatamunication system which is integrated
with the GSM cellular telephone system. GPRS israpiex, large system that combines
telephone radio transmission technology,cellulad katernet information delivery protocols.
Implementations of GPRS operated initially withie framework of present GSM technology
(Mahdi, 2004; Michael, 2006). The use of GPRS hadarseveral devices deployable since it
turned out to be compatible with other equipmeat thas not compatible with traditional GSM
networks, due to its limits in speed, message lenfithe Short Message Service (SMS), dial up
time and costs (Mahdi, 2004). In Kenya, GPRS nédtwervice providers are Safaricom, Airtel,
Orange and YU. These service providers have enbahe& systems to offer other services
such as Enhanced Data for GSM Evolution (EDGE)rdr@ieneration (3G) and High-Speed
Data Packet Access (HSDPA). Safaricom has thenguttilge technology of 3G everywhere you

go internet and have embarked on coming up witle

There are various efforts by service providersrtivigle GPRS and related standards so as to
provide data at cheaper rates. Below is a tableisigothe different costs of data for each of the
ISPs:

Safaricom Airtel Orange YU
DATA
BUNDLE COST PER DATA BUNDLE (KShs)
16 MB 20 20 ”
20 MB * * 20
40 MB 50 50 "
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50 MB

50

80 MB

100

100

100 MB

120

250

200 MB

250

250 MB

500

500 MB

500

600 MB

750 MB

1,000

1GB

399

15GB

1.75GB

1,000

2GB

599

3GB

1,799

2,000

5GB

2,500

2,750

8 GB

3,499

10 GB

5,000

4,999

15 GB

5,999

20 GB

7,999

7,999

Table 3.1 Bandwidth Predefined by | SPs

Source: Safaricom, Orange, Airtel, & Yu

* Means data bundle not offered by an ISP

From the above table it clearly shows that alll®®’s provide or sell bandwidth that is
predefined by each. It further shows that thereisiniformity in pricing of the various
bandwidth brackets e.g. for 3GB-Safaricom is chagdishs.1,999,Airtel is charging Kshs.1,799
Orange is not offering this and while Yu is chaggitshs.2,000. The trend shown is evident with

the other categories of bandwidth as well andldases the customer feeling cheated in terms of
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costing. On the other hand other categories of watid are not sold or offered by others and yet

there should be a way of ensuring uniformity amoafjdSP’s.

Factors such as cost, Network coverage by ISPpewnit (Modem) availability and spread of

bandwidth for purchase determines the choice adayttion to an ISP by a client.

3.2 Evaluation of the current Tools
The ISP’s more or less use the same mode of Irttacoess to provide Internet service to their

clients. To access Internet services clients ayeired to meet the following;

* The customer must purchase a modem with an aatéspaid line.
» Sufficient airtime must be in the main accountubscribe for a particular bundle option.
* Aclient can only use the provided subscription@ptCustomer care department can
subscribe a user who requests the option provitgghave sufficient airtime.
» If a customer buys various volume bundles, theselles will accumulate but the
validity of the accumulated volume bundles willéakp the validity of the last purchased

volume bundle.
Terms and condition for use include and not limiied

* To subscribe for the offers, the clients's lind Wwéve to be.

» A client will be able to subscribe using creditrfrgin based and pin less top up e.g.

Airtel Money, Orange money, YU Money and SafaricefRESA.

Profile Nome: [ El [ Conneat

Fig 3.1 Sample of aLog in pop up window (Safaricom)
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Fig. 3.1 above shows a sample of the log in popriapdow from one of the leading WISP, in
fact all the ISP’s under study use this mode oheation which is self-installing for first time
users when a modem is inserted onto a laptop. Aahawill be placed on the desktop of the
user to enable them log into the system whenewgrant to load airtime, convert the loaded

airtime to bundles and eventually browse Internet.

Therefore having gone through the above requiresrterénable one connect to the Internet

regardless of the provider (ISP), the researchet afeead to draw a distinction between them in
terms of their core activity, coverage and degffeseovice bundling. This was made possible by
using modems from the ISPs and test done by cangezach one at time onto a laptop and the

observations recorded with regard to parametebg tvaluated as listed below

Connectivity-in this research this basically meant what thesisere required to have in order
to be able to have Internet connectivity. From whatiready there in the market it was evident
that all the ISPs use the modem as the sole waffeing Internet Access to their clients across

the country.

Networ k Availability- this was used to refer to availability or attempyghe ISP to make its
presence felt by virtue of its coverage in an émeabserving the behavior of the network icon

for signal strength. From the findings | was aldtablish that though majority of the ISPs except
one that is YuWale (2010) the higher the value of the signalngjtie, the better the affinity of

the STA to want to connect to that AP. The sigtrangth value can also be used as a sort of tie-

breaker when all the other selection factors atmkq

Speed- this refers to the rate at which the modem connaatsstarts exchanging data with the
base station of the ISPs nearest AP. This is furdependent on the kind of technology the
Internet Provider has deployed within its infrasttwe i.e. GSM or WCDMA. From the test
done the results show that only Safaricom depleyuse of both sets of technology and thus the
modem is able to switch between the two based @@avhilability of the based setting within the
location of the client. WCDMA supports 3G whiclcisrrently has the fastest connection speeds,
the rest of ISPs use the GSM which is slow. Aceaydio http://www.differencebetween.net
Wideband Code Division Multiplexing Access and G&k two technologies that are used in
mobile telecommunications. The difference is th&Msis a 2G technology and WCDMA is a
part of the newer 3G group of technologies. WCDMALhe technology that people want and it

is slowly being rolled out in a lot of areas thag\pously used by GSM. In a few years if not
18



months WCDMA network would equal the coverage ofM;Snaking the GSM network
redundant. From the above it is clear that the Gf&tlvork is slowly being replaced with the
new and better that is WCDMA. But for now, GSM i#l $he most widespread technology that

is used in the whole world. Surpassing all othera2@ 3G alternatives.

Bulky- this refers the ease with which the Internet acgasigiet (modem) can be carried from
one point to another or can fit among ones luggateregard to its functionality and use. It was
evident that the modems were used by both ISRsasssia necessity for connection to the

Internet.

Installation- this referred to the process of making khiernet access point on the client side
executable thus ready for use. It was observedathtte ISPs required users to purchase the
modems from their shops and since they are sdifllimgy (plug and play) first time users are

required to plug the gadget onto their machinesfalhalv the installation guidelines.

Bandwidth Size- this parameter refers to bandwidth table availeddch ISP to its clients to
choose from on the preferred bandwidth to purchasem Table 3.1 one can deduce that each
ISP has its own prescribed bandwidth and cost &gsdowith it thus suppose a client supported
by one ISP he or she is forced to choose whawengas there is no variety in terms of client

choice to opt for anything outside what is offered.

Connection Type- this was used to refer to the way the users wegpaged to be able to
connect to the Internet despite having the gadgetdém). All ISPs required their clients to have
a prepaid line fixed on the modem to enable thejoyausing the services on their networks. It
was further noted that each modem could only wath the pre-paid line of its ISP thus there

was no sharing of the Infrastructure among the ISPs

Modem First Fixed Pre-paid

(3G only) line
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Orange Modem Yes Slow Yes Yes Fixed Pre-paid

line
Airtel Modem Yes Slow Yes Yes Fixed Pre-paid

line
Yu Modem No N/A Yes Yes Fixed Pre-paid

line

Table 3.2 Summary of the evaluation properties

3.3 Proposed Methodology
The proposed solution’s main goal will be the delance of paid wireless Internet access to

visitors/clients whose proximity is close to a pal#\P. It will do this by means of the 802.11
wireless fidelity protocol in conjunction with tI&SID via a captive portal page that can be
accessed using any of the Web browsers.

The APs will offer the wireless Internet accestghi clients of the hotspots. Wireless users will

need to authenticate themselves before they cathasetwork.

3.4 System Design

The Web Based System was designed based on parameteinformation that would make it a
more user friendly solution in the market capalfldadivering on its functionality at ones
comfort. The conceptual model of the system metlugyoincludes the following subsystems:
the database component (will handle user datdardhsaction and bandwidth details), the model

component, the communications component and thenteeface component.

Another design goal is usability. One of the magportant parts of an infrastructure such as the
one being developed now, is that it should be &asge for the end user, no difficult maneuvers
should be needed in order to use it. | used atyasfesoftware which included Drupal version
7.0, Pesapal and Ubercart tools to come up witlptbposed solution that would be compatible

with any operating system used by the user.
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3.5 Characteristics of the proposed Solution

No Modem First No None Dynamic None

Table 3.3 characteristic Properties of the proposed solution

The above table shows a summary of the proposeddhgtlution which will support the
provision of a Universal Public Wi-Fi Access toetits. The assumption in this study is that the
necessary infrastructure and here am referringgd\Ps and the base stations are in place
throughout the country. First and foremost it wile no modems for Internet connection and
rather once a user is logged onto the system bkeois able to surf the Internet. He is able to
purchase bandwidth online and thus he is not loirtideavailability scratch cards from ISPs.
Since the solution will be managed online connectind availability will be across the country
not dependent on any ISP. The speeds are expedbediigh and uniform since the technology
to be employed is based on what is current in thgket (3G). Users won't purchase any modem
to enable them connect to the Internet rather timby need a device that is Wi-Fi enabled e,g. a
laptop; no installation is required and since pasghof bandwidth is online clients just need to
specify the bandwidth they want to purchase (hdynamic- no restriction ). Lastly the clients
won't be required to have a prepaid line since they’'t a modem to fix it onto. Vinoth and
Fotios (2007)a network infrastructure comprising of pure conivtgt alone is not enough
to boost the socio-economic class of a communitgré&fore, it necessary to have
simultaneous development of innovative solutions @&w service models. As
ubiquitous wireless technologies and services nartto grow, it is mandatory to design
new and appropriate applications. The social gbab@uitous connectivity is to provide
increased access to information for all membersnemic goal being to develop
information as a commodity along with knowledgedarcts and services. The confluence
of these two goals brings together people, infolwnanfrastructure, content, and

applications
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CHAPTER FOUR
CONCEPTUAL MODEL

4.0 Introduction
This chapter discusses the conceptual model giribygosed solution.

4.1 Conceptual Model

It shows relationships among the various variabhes how they interact within the system until
the final desired out-come is reached. Accordingttp://www.businessdictionary.com, it is a
descriptive model of a system based on qualitassaimptions about its elements, their
interrelationships, and system boundaries

Web Based interface

Purchase of
Bandwidth

Login/Register

A

A 4

Select »
Bandwidth

Transaction
Processing

4
NO
No

Bandwidth Browse
Status

v

Mode of Payment
1. Mpesa
2.Credit/ Debit card
3. Airtel Money
et.c

Yes

Fig. 3.2 Conceptual M odel

(Source: Researcher)
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CHAPTER FIVE

IMPLEMENTATION

5.0 Introduction

In this chapter the implementation phase of theithgroject is discussed. The discussion

focuses on the choices that were made during inmgaiéation, especially in the design of the

proposed solution. The Fig 5.1 below captureshiamentation model:

o it Internet

Wi-Fi
hardware

Musk (Hozspat)
Wi-Fiherdware g _ - - -

DHCP
server

DHCP server AP System

AP System

Wi-Fi hardware
DHCP server

AP System

2
Central System

Web server
AAA server

Core system

Fig 5.1 Implementation M odel

Laptop

Wi-Fi Hardware (SSID)

Weh Browser
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Albert (2002) noted that Roaming is an essentill timincrease the WISP international footprint

and service attractiveness — reaching critical rmab®tspots will generate critical mass of users.

5.1 Central System
The core solution will be housed in a central lmratrom where all hardware and system that

support it will be installed and secured. The firanavis Linux based, which is available only
under a GPL license, it has been chosen to impleasemuch as possible in the central system.
This will make it easy for users to log into thest®m e.g. proxy web server requests for the Wi-
Fi login page to the core solution instead of ragra web server on the access point itself eases
the load on the CPU of the access points. In anfdiie core system will store and maintain
usage data.

5.2 Access Point

Like in any other Wi-Fi communication you need agess point through which communication
between host and guest will be possible. The ARuaictionality is to provide wireless access
and securing the WLAN or rather the “hotspot”.

The most common method for authentication and aig#rorization at a public hotspot is the so-
called Captive Portal Page (CPP) solution. A cappiortal is a web page to which every
unauthenticated user is redirected when tryingctess the Internet through a browser. The CPP
provides a form for entering the credentials, givine option to use the credit card account and

gives links to the roaming partner’s login pages.

The Fig 5.2 below shows the interface through whisérs get to interact with the system (log
in. Register and browse).

24



UNIVERSAL WI-FI ACCESS

Empowering Technalogy

Preffered Bandwidth | ContactUs | Feed Back

Home

Nangtion Preffered Bandwidth
+ Chaos Tools AJAX Demo

+ Forums Preffered Bandwidth

o Recent content

o Click to Purchase Bandwidth

Choose your preferred bandwidth using the above link
User login

Username *

Omondi

Password *

+ Create new account
+ Request new password

Log in

Figure 5.2 Captive Web portal page

The captive portal page can only be displayedafdiistomer first connects to the access point of
the provider, using the Service Set Identifier (3SIn their mobile gadgets.
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UNIVERSAL WI-F

Empowerinng Technology

Home FPreffered Bandwidth

Nawvigation
» Chaos Tools AJASN Demo

» Forums
o Recent content

User login

Usermanme =

Password =

= Create new account
« Reguest new password

Log in

Fig5.3LogIn page

The captive portal page is authenticated usingrdstrd HTTPS connection based on a server
certificate. HTTPS encrypts the login data senthi@yuser there by protecting the connection
against eavesdropping for the duration the uséib&ibnline.

Users will be required to input their credentialgtihe username and password to be able to use
the system. In case you have a new user they gilkQuired to register by clicking on the create

new account on the log in page (See Fig 5.3 abavehe/she will be taken to that section as
shown in Fig 5.4
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UNIMNVERSAL WI-FI ACCESS

Register

Preffered Bandwidth
e Click 1o Purchase Bandwidthn

Username *

Spaces are allowed; punctuation is not allowed
except for periods, hyphens, apostrophes, and
underscores.

E-mail address *

Aovalid e-mail address. All e-mails from the
system will be sentto this address. The e-mail
address is not made public and will only be used
ifyou wish to receive a new password or wish to
receive certain news or notifications by e-mail.

Create nmnew account

Fig 5.4 Registration Page

For users who have registered onto the systemvbest be required to register again but rather
they will have to navigate to the click to purcha@sadwidth (See Fig 5.4) to proceed to check
their bandwidth status.

To purchase bandwidth the client/user navigatélsedink click to purchase bandwidth or from
the main menu to the tab Preferred bandwidth. @neser clicks on it he/she will be directed to
the bandwidth portal where one will choose thegf@mred choice depending on the amount of

money they have.

Once the bandwidth selection has been done theniltée required to add it onto the shopping

cart to start the purchase process. See Fig 5.5
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UNIVERSAL WI-FI ACCESS

Empowering Technology

Preffered Bandwidth | Contact Us | Feed Back

Navigation Preffered Bandwidth
» Chaos Tools ATAX Demo o Click to Purchase Bandwidth
» Forums
o Recent content
600MB
Price: 600.00Kshs 600.00Kshs
User login Quantity *
Username * 1
Omondi
5 e Add to cart

Read more  Log in or register to post comments
» Create new account

» Request new password

500MB

Log in
B Price: 500.00Kshs

R00.00Kshs =

Fig. 5.5 Bandwidth Purchase Page

Home | Preffered Bandwidth | ContactUs | Feed Back

o B00MB added fo your shopping cart

Home
Havg i Shopping cart
» Chaos Tools AJAX Demo
» Forums Preffered Bandwidth
o Recent content

Click to Purchase Bandwidth

| I = S R I
User login

600MB 600.00Kshs
Remove 1

TUsername *

Omondi Subtotal: 500.00Kshs
Password *

aesesee .. Continue shopping Empty cart Update cart Checkout
» Create new account _or-
» Request new password

Gheck aut T
t

The safer, easier way to pay
lonin

Fig 5.6 Shopping Cart Contents

The above figure (Fig. 5.6) shows the resultingonte of adding the chosen bandwidth onto

the shopping cart. It gives a clear picture of itamd price of the product. From this the user can
either proceed to check out thus be taken to tgmpat portal or he can amend the cart contends
before authorizing the payment.
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Satisfied with what is in the cart the user theeakiout to start the payment process, he/ she will
be required to enter the billing information aswhdelow on Fig. 5.7 before they choose the

payment option (see Fig 5.8)

Billing informartion

Enter your billing address and information here.
* First name
* Last name
Company

* Street address

* City
* State/Provinee  _ select — []
* Couniry United States
* Postal code

Phone number

Fig. 5.7 Customers Billing I nfor mation

In the billing information section the names markéth asterisks must be entered to proceed

with the payment.

Payment method

Select a payment method from the following options.

@ |PayPar| PayPal - pay without sharing your finanecial information. Subtotal: G600.00Kshs
Includes: [visa] ] ATAER Paypar Order total: §00.00Kshs

@ Check or money order

= Credit card on a secure server:

2C0 E2HE

= Pesapal: simple, secure, reliable..

v G G visA i
<> : o, warlot
= o A -

@ Other

Continue with checkout to complete payment.

Fig. 5.8 Payment M odes

The solution offers a wide number of payment meshaahging from credit card to local

payment methods e.g. Mpesa, Airtel, Yu cash estghawn in Fig. 5.8 above.
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Review order

Preffered Bandwidth
o Click to Purchase Bandwidth

Your order is almost complete. Please review the details below and click 'Submit order’ if all the information is
correct. You may use the 'Back’ button to make changes to your order if necessary.

Cart contents

BEEETTTT e

1= 600MB 600.00Kshs

Customer information
E-mail: charlesmuango@yahoo.com
Billing information

Address: CHARLES MUANGO
190
KISUMU, DE 40122

Payment method
Subtotal:  600.00Kshs
Order total: 600 00Kshs
Paying by: Pesapal

Back Submit Order

Fig. 5.9 Review Order page

From Fig. 5.9 the summary of Cart contends is shiomtuding the customer information or

rather what the user keyed in earlier (see Fig. 5.7
The user then submits the order for processingsabdequent debiting his/her source of funds

depending on the mode of payment chosen (see Bigabd thereby completing the process
hence is authorized to browse the Internet.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATION

6.0 Introduction
This chapter contains conclusions and recommend&tion the study under taken that Thé

Implementation a Universal Public Wi-Fi Access. The chapter starts with a discussion

containing conclusions about how the entire re$eams perceived.

6.1 Conclusions
Wireless services are increasingly ubiquitous aseetial components in the global

communications infrastructure. The mobility, flekily, and re-configurability of wireless offer
compelling complements, or at times, substitutesviced infrastructure. They enable many new
services and expand the usability of old serviegending the ability to stay connected

anywhere and anytime we desire.

In this project a Web based Wi-Fi Access was desigand built which is used to provide the
user with a wireless connection to the Internded#int from what the ISPs under study use. The
problem that was perceived is the fact ISPs ddvawé a wide network coverage for instance a
user might be able to log in using their equipmemne location and fail in another. This is
perhaps driven by the number of clients the ISRgtan an area, the dominance and financial
power to offer Internet Service to certain areastbthers. The equipment to enable one access
Internet (Modem) are too expensive for low buddentele in rural areas; it is quite bulky and

cumbersome carry around everywhere one goes.

Since the solution is aimed to be low budget, these will no extra burden to the users to
purchase modems but rather one only needs to meehdevice with Wi-Fi enabled feature.

The only cost that will be transferred to the us#irbe for the purchase of bandwidth.

Another quality of the solution will be the abilitgr users to roam, thus they need not to worry
about carrying with them different modems to sthir preferred destination. Through this
solution they will be able to connect anywhereud and purchase bandwidth of their choice,
pay for them using their preferred payment modés Titmits the use of pre-paid scratch cards to

load onto the modem before one is able to purchasdwidth for use.
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Not all functionality of the solution was implemedt although the key area was. Things that
have been designed but not implemented includ€émtral System that houses the various
servers, the masks, setups with multiple coopagatatess points and VPN security on the
WLAN. This are features that can be included inithglementation to complete the solution to

a production ready system.

The solution created in this project was walkeduigh completely from inception to

completion, applying previously gained knowledgd eesearching needed new knowledge. This
project was perceived as very useful and contmiguai lot to personal growth and in the field of
work of ICT.

6.2 Recommendations
Wi-Fi should be made a public utility service jlike any other service such as health care,

roads e.t.c so as to be available instantly toydaety everywhere at affordable cost.

The government should increase their funding in8ies they have stake in so as to boost them
and make them vibrant institutions capable of campewith privately owned ISPs. This will
make them vibrant and together with their cuttidgestechnology they will be able to lower the

cost of Internet and thereby increase Internetsscce

The Government should invest in having Public ‘pots’ throughout the country to realize the

dream of a Universal Wi-Fi Access.

6.3 Further Work
There is need to look into the security of thisuoh with reference to making the transaction

processing water tight.
Wi-Fi speed need to be improved by using new teldgyahat is available i.e.802.11n

Exploits can ventured into to see if the ISP’s icdagrate into using this uniform platform

without being irrelevant in the market while prowvid their services
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