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preface
2010 was, in many ways, the year of location-based services (LBS). It marked several key
milestones from both technological and market points of view. In terms of technology,
GPS-enabled handsets finally moved on from being a narrow niche to become a segment
in their own right. This was owed to a dramatic reduction in the cost of GPS chipsets and
to the drive by mobile industry market leaders, notably Nokia, to place location at the
heart of their strategy for growth. In terms of market positioning, 2010 saw the biggest
explosion of LBS ever, with both start-ups and e stablished web playe rs staking their
claim in this competitive marketplace. Today, we’re seeing a move away from location-
based services as a separate area  of mobile, to location being embedded across a lar ge
section of mobile applicatio ns. Location-aware applications are becoming the norm
within the mobile world, particularly where smartphones are concerned.

 A true turning point was the launch of the first-ever TV advertising campaign for an
LBS by Loopt in the United States, which took place in mid-2008, when it sponsored
the Middle Show on Blac k20.com. The enormous marketing success of the iPhone
and iPad has made using location-based applications both simple and stimulating for
a key niche of today’s mobile ecosystem. Already, over 20% of iPhone apps incorporate
location in some form, and this percentage is growing. The development of Android
is set to become a further catalyst spurring the rap id deployment and adoption of
increasingly embedded location-based services.
xiii



PREFACExiv
 In this book, we address what we believe will be the core questions for developers
of location-aware applications, but whic h we consider are applicable for the wider
mobile ecosystem in general: 

 How do you choose the right mobile platform for your application?
 How do you make money from your application?
 How do you get your application to rise above the noise in the industry?
 How do you deal with privacy issues? 

We hope to provide answers to these questions—and more—in our book, and to welcome
you to the era of “location everywhere.”
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about this book 
Despite the fact that location-based services have been around in some shape or form
for almost a decade, both the complexity of and rapid advances in the technol ogy
have created barriers to a general understanding of how these services work. The first
aim of this book is to break through these barriers and provide you, the reader, with
clear yet concise information of the  elements of LBS—from positioning methods to
mapping options, and from mobile development platforms to content layers.

 LBS is set to revolutionize the mobile landscape and shape the very core of what is
defined today as Mobile 2.0, or a participative Mobile Web environment (equivalent
to Web 2.0). The second aim of  the book is to  offer first-time LBS developers or web
programmers new to mobile applications insight into the wealth of ideas and possibil-
ities for developing the next killer application within LBS. We’ll take you through the
building blocks of a typical LBS service and share with you the hindsight that will allow
you to avoid some of the more common pitfalls (keep an eye out for the Tips sections
throughout the book!). 

 The third and final aim of the book recognizes that application developers are
increasingly also entrepreneurs. They have a real desire to combine their passion for
development with the ability to create a financially rewarding business enterprise. As
with most newly launched web or mobile services, monetization plays a big role in
making any new venture a success. For this reason, we examine different options for
financing and building your business as well as how to make your application rise
above the rest in the competitive world of mobile applications.
xvii



ABOUT THIS BOOK xviii
Who is this book for?
The core of this book is written in layman’s terms to allow the newcomer to the world
of mobile services to obtain a rapid grasp of the essentials required to develop, build,
and distribute a successful LBS. It is not an engineering manual or a deep theoretical
study of location technologies—if you like reading about azimuth tabulations a nd
receiver calibrations we recommend you step away now. This book dives into program-
ming detail and code only at specific points to give mobile application developers the
practical tools to kick off their LBS project or include specific add-on features to their
existing projects. 

 This book is for you if
 You are a web programmer and want to learn more about developing mobile

LBS applications.
 You are a senior manager, CIO, or CTO working in the mobile industry and want

to learn more about this dynamic area of mobile development.
 You are an entrepreneur and want to explore how to make money from LBS.
 You are a mobile programmer new to LBS and want a good over view of all the

options available.
 You have a passion for mobile internet (maybe you also have a Wired magazine

subscription) and want to learn more about how LBS is revoluti onizing the
mobile industry.

How this book is organized
This book has two main flavors: a technology one and a business one. 

 We have taken the o riginal approach for a technology manua l of blending these
two flavors together in the book. This way you can flow from an overview of LBS at the
start, to a look at development building blocks in the middle, and on to mobile business
strategy at the end.

 To make it easier for you to navigate through the book (no pun intended) and be
consistent with the aims of the book set out previously, we’ve structured it in three parts:

 Part 1 gives you the big picture of LBS and the technology that’s enabling the wide-
spread adoption of location-aware apps and services.

 Part 2 is a thor ough overview of how to put LBS into practice on m obile—which
platforms to choose and why, and how to build successfully on these. We’ve added a
whole chapter on current consumer applications in this section to let readers relate
the practical tools to real apps developed with these tools.

 Part 3, the final section, is about the business side of LBS mobile app development
that will increase your chances of having a widely adopted, successful, and profitable
development effort.

 Depending on your interest, you can pick out the chapters you like best and start
with those. Whatever your bias, try at leas t to skim through chapters 1, 3, 4, and 5,
because these will give you a good overview of LBS both in theory and in practice.



ABOUT THIS BOOK xix
Code conventions and downloads
This book has code examples in many different programming languages, such as Java,
Objective-C, PHP, HTML, and JavaScript. We’ve followed the most common prac tices
for each language, so i t should be fairly obvious while you’re trying out these code
examples on your own. 

 In general we’ve followed these rules for syntax and variable naming:
 Package names are all lowercase letters.
 Class names start with a capital letter, with the embedded word capitalized.
 Variables start with a lowercase letter, with the embedded word capitalized.
 Each line should contain at most one statement.

All source code in listings is set off from the text is in a fixed-width font like this
to separate it from ordinary text. Code annotations accompany many of the listings, high-
lighting important concepts. In some case s, numbered bullets link to explanations
that follow the listing.

 The code for the examples in this book can be downloaded from the publisher’s web-
site at www.manning.com/Location-AwareApplications.

Author Online
The purchase of Location-Aware Applications includes free access to a private forum run
by Manning Publications where you can make comments about the book, ask technical
questions, and receive help from the auth ors and other users. You can access and
subscribe to the forum at www.manning.com/Location-AwareApplications. This page
provides information on how to get on the forum once you’re registered, what kind of
help is available, and the rules of conduct in the forum.

 Manning’s commitment to our readers is  to provide a venue where a meaningful
dialogue between individual readers and bet ween readers and the authors can take
place. It isn’t a commitment to any specific amount of participation on the part of the
authors, whose contributions to the book’s forum remain voluntary (and unpaid). We
suggest you try asking the authors some challenging questions, lest their interest stray! 

 The Author Online forum and the archives of previous discussions will be acces si-
ble from the publisher’s website as long as the book is in print. 

http://www.manning.com/Location-AwareApplications
http://www.manning.com/Location-AwareApplications


about the cover illustration
The figure on th e cover of Location-Aware Applications is c aptioned “Le Foresti er,”
which means a forester or forest warden. The illustration is taken from a 19th-century
edition of Sylvain Maréchal’s four-volume compendium of regional dress customs
published in France. Each illustration is finely drawn and colored by hand. The ri ch
variety of Maréchal’s collection reminds us vividly of how culturally apart the world’s
towns and regions were just 200 years ago. Isolated from each other, people spoke
different dialects and languages. In t he streets or in the co untryside, it was easy to
identify where they lived and what their trade or station in life was just by their dress. 

 Dress codes have changed since then and the diversity by region, so rich at the time,
has faded away. It is now hard to tell apart the inhabitants of different continents, let
alone different towns or regions. Perhaps we have traded cultural diversity for a more
varied personal life—certainly for a more varied and fast-paced technological life.

 At a time when it is hard to tell one computer book from another, Manning cele-
brates the in ventiveness and i nitiative of the co mputer business with book covers
based on the rich diversity of regional life of two centuries ago, brought back to life by
Maréchal’s pictures. 
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Part 1

LBS, the big picture

In this first part of the book, we look at the big picture of location awareness
and location-based services (LBSs).

 From the first chapter, you’ll gain an understanding of what an LBS is and of
the different elements that make up a typical service. It also widens your view of
the range of LBS applications that exist across different industries and the globe.

 Chapter 2 gives you all the facts you need to understand the positioning tech-
nologies available today, highlighting both their strengths and weaknesses in
building location-aware applications.

 Chapter 3 takes you through mapping options you can choose from when
developing your application, and also covers the open source mapping compo-
nents now available in the market.

 With millions of applications now available to choose from, content remains
king and can help set your application apart from those of the competition. The
last chapter in this section, chapter 4, gives you insight into dif ferent content
that can be included in your application, from map layers to content mashups. 

 After digesting this part of  the book, you should deve lop a feel for how LBS
works on mobile and the amazing opportunities that this technology now opens
up to developers and businesses.

 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Location-based services:
an overview
Location, location, location!
 This co mmon answer to the question “what matters most when buying real

estate?” is rapidly becoming the answer to “what matters most in today’s world of
mobile services?”

 Why is location so important? 
 Location is a fundamental aspect of the new, exciting world of mobile web-

enabled services, revolutionizing how we go about our daily lives. The usefulness of
many of today’s most popular mobile applications and services is determined by one
key factor: where you are at the exact  moment when you’re using the service.

This chapter covers
 Elements of a location-based service

 Using LBS in the commercial and consumer sectors 

 Challenges of developing mobile LBS

 Future opportunities of LBS
3



4 CHAPTER 1 Location-based services: an overview
Whether you’re checking in to your social  network or looking for a pharmacy in the
middle of the night, the key is always th e same: location. The a bility to know where
you are and how to get to some place has gone from being a desirable add-on to a
mobile phone to becoming an everyday necessity.

 This book will explore the exciting world of location-based services and location-
aware applications, which were initially promoted by mo bile operators to boost
mobile usage but which became increasingly demanded by consumers keen to have
location on tap. When we talk about location-based services, we’re referring to a wide
range of applications and web services designed to work effectively on mobile devices
by using some form of positioning or location-based technology.

 This chapter aims to introduce you to the fascinating world of location-based ser-
vices (LBS) and how it’ s fast becoming the most important categor y of mobile
applications worldwide. We’ll spend some time considering the wide range of LBS ser-
vices already in existence today but al so take a sneak peek at the exciting
developments that are in store for the future. But before we get to all the goodies, you
first need to know a little more about what we mean by location-based services.

1.1 What are location-based services?
Let’s start with the basics. Everyone understands the concepts of paper maps, and ever
more people know that electronic maps are now available on mobile devices. These
initially simple maps have added layers of data, or points of interest, that allow users to
see the location of stores, gas stations, and more. In so doing, these maps have
become crude location-based services.

 Typically you could define a location-based service as an information service, acces-
sible with mobile devices through the mobile network and utilizing the ability to make
use of the geographical position of the mobile device.

 This definition is out of date in the current generation of mobile and web services
(the so-called Web 2.0). Today, user involvement (yes, that means you!) is the name of
the game, and an ability to generate conten t is core to the ser vices or appli cations
provided.

 A better definition of an LBS today is a service where 
 The user is able to determine their location.
 The information provided is spatially related to the user’s location.
 The user is of fered dynamic or t wo-way interaction with the location informa-

tion or content. 
This way, the user can answer three key questions:

 Where am I?
 What can I do nearby?
 What do I think of this place?

Now that we’ve looked at an updated definition of LBS, we can move on to taking a
look at exactly what makes up a location-based service. 
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1.1.1 Key components of an LBS

Having covered our bases, we can now look into the individual elements of a location-
based service. Four key components are common to all applications: mobile device,
content provider, communication network, and positioning component, all of which
are shown in figure 1.1. Together, these elements form part of the LBS value chain.

 We’ll now look at each element in more detail to  understand the value that  each
one brings to LBS.

MOBILE DEVICE

The diversity of the mobile device population adds a layer of complexity to LBS appli-
cation development that has to be properly factored in, especially during the testing
phases prior to bringing the service online. 

 When we talk about mobile devices, we’re specifically referring to an electronic
device capable of connecting to a mobile network, via a subscriber identity module
(SIM) card, and transferring voice and/or data (making phone calls and downloading
electronic maps, for example).

 The key opportunity for mobile application developers is that while PC-based
location-based services were useful in the home, they couldn’t be taken out and used
on the go. This limited their usefulness and confined them to a small group of users.
Mobile devices have vastly expanded the  market for LBS and made it a highly
demanded utility outside the home.

Figure 1.1 Makeup of a location-based service illustrating the four key components 
required to deliver a fully functional service to the user of the service 
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Although the Symbian OS platform remains prominent among the mobile device pop-
ulation, representing roughly half of al l handsets, the popularity of smartphones is
leading to an increasing number of handsets with competing operating systems such as
RIM, Windows Phone 7, Linux, iOS, Android, and Palm webOS, among others.

 Smartphones have been of speci al importance in the rapid uptake of LBS, given
their generally large screen size (making maps easily visible) and their almost universal
inclusion of positioning technology (such as the Global Positioning System, or GPS).

 A more recent phenomenon is the growth of netbooks (9-inch-screen mini-laptops
used primarily for web surfing through always-on 3G or Wi-Fi internet connections).
These were first launched in 2007, but already 29 million were sold in 2009 (account-
ing for 40 percent of the laptop market).1 This, coupled with the possible evolution of
the tablet PC (spurred on by Apple’s trumpeted launch in 2010 of the iPad, pictured
in figure 1.2), means that developers need to think of a mobile device as something
other than a regular mobile phone. 

1 “Tablet Computers,”  FT.com Lex, January 26, 2010.

Figure 1.2 This iPad is 
running the Yellow Pages 
LBS application, currently 
one of the most downloaded 
iPad applications in the 
United States.
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What makes location ser vices on connected mobile devices exciting is their abil ity to
move beyond displaying static location data. By refreshing content used by the loca-
tion app or service on a more-or-less continuous basis, consumers can access a wealth
of information at the touch of a button. Next we’ll briefly consider where this content
may come from.

CONTENT PROVIDER

A mobile content provider is an entity that creates or owns media (content) that can
be provided to mobile devices, either directly or through a third party. The role of
content providers has become more and more important with the surge in the number
of mobile applications and services available to mobil e subscribers. This has led to
many application developers and distributors striving for ever-more-compelling content.

 LBS providers don’t normally store or maintain all of the co ntent and data that’s
being accessed by the user on the mobile device. An obvious example is the mapping
data, which is generally provided by one of the major map providers, such as NAVTEQ.
Increasingly, the data  being accessed is m ade available to the user as a map layer
through third-party content providers, which can be typically switched on or off at the
user’s request (displaying gas stations but not pharmacies, for example).

 Increasingly, it’s the content that’s offering companies a key differentiating factor
between them and competing services in line with the motto that, on mobile, “content
is king.” Chapter 4 will  cover this ar ea and examine the breadth of content already
available through mashups with other web services.

COMMUNICATION NETWORK

The communication network, on the ot her hand, i s not something a developer of
location services can directly control but does comes into play when managing the data
traffic used by the LBS service (to maximize transfer speed or minimize latency as well
as limit data charges for pay-per-use customers). It’s also a key element to consider for
international rollouts of the LBS service (for example, to focus the deployment  on
geographical areas with later-generation 3G networks).

 We can now move on to look at the final element of LBS, the positioning compo-
nent, vital in that it enables the location part of LBSs.

POSITIONING COMPONENT

When talking about positioning com ponents, we’re typically referring to that bit o f
technology hidden under the bonnet, so to speak, within a mobile device that keeps
track of where the device is. It’s then capable of passing on this location information
to applications running on the mobile device itself (so that i f you’re viewing a map
application, for example, a dot can appear at the exact place where the device is).

 Positioning of the device and the ability to determine its location as effectively as
possible are clearly essential to all LBSs, which is why we’ll spend some time in chapter 2
looking at these in more detail.

 For the moment, it’s worth noting that while positioning components of LBSs are
becoming increasingly hidden, even  to application developers, as they become an
embedded preset feature of many handse ts, there still re mains a degree of choice
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between the key methodologies. These include triangulation, Cell ID, satellite navigation,
and wireless positioning system ( WPS). In those handsets where more than one location
technology method is available, hybrid positioning is increasingly used to mi nimize the
disadvantages of single technologies (we’ll touch on these later in this chapter).

 Additionally, it’s becoming more common to be able to determine location via an
API (application programming interface) or software component to at le ast fix an
approximate location. This is increasingly used by mobile web browsers, for example,
to be able to offer search results on mobile websites rest ricted to the local area the
mobile device is in.

 Now that we’ve examined the key components of LBS, let’s look back at how LBS
has gotten where it is today.

1.2 Today’s commercial and consumer LBSs
The last five years have seen a boom in the number and variety of applications offered
to mobile subscribers worldwide. The first generation of mass-market LBSs was those
offering some form of emer gency response ser vice, capitalizing on the ubiquitous
aspect of mobile phones. Subsequent services evolved from giving practical informa-
tion (where is the nearest gas station?) to focusing more on leisure activities.

 Many of the to day’s exciting innovations in location-based services relate to con-
sumer services that often include some form of social network or community element.
In part, this is because of the explosion of web-based social networking and the logical
extension of this phenomenon to the world of mobile.

 In reality, commercial or business-to-business services that use location on mobile
have been a precursor to  current business-to-consumer applications and have estab-
lished a viable and sustainable business model.

 In this section, we’ll examine the successful deployment of LBS applications in
mature sectors such as transportation (including how radio frequency identification is
likely to further enhance the usefulness of LBS applications here) and progress to
some of the newer LBS services now available that are seeking to carve out their own
niche in the burgeoning leisure sector.

1.2.1 GPS in the transportation industry

The transportation and logistics industry was worth over $3.5 trillion in 2005, and with
global trade on the rise, moving goods will continue to be a big business. No wonder
that it has been an area where mobile is aggressively being marketed as a low-cost tech-
nological alternative to expensive logistics and tracking systems.

 Why invest in expensive, custom-built IT infrastructure, hardware, and software,
when the omnipresent phone already has location-tracking capabilities built in? This
has been particularly true in emerging economies, where the computer, IT, and tele-
coms infrastructure has been underdeveloped or expensive to access.

 In Thailand and Malaysia, for example, a company called MappointAsia offers
such a low-cost alternative using GPS positioning captured via a mobile phone and the
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GSM mobile network to offer personnel and vehicle tracking, fleet management, and
stolen vehicle recovery.

 Companies such as US-based TeleNav and Israel-based Telmap have capitalized on
the opportunity offered by  increasingly sophisticated mobile devices with improved
positioning technology to carve out a niche for their navigational software. Both com-
panies offer workforce management, fleet-management tools, and in-car navigation
services. We’ll look at these companies in more detail in chapter 5.

1.2.2 GPS compared to RFID

Radio frequency identification (RFID) is a wireless radio technology standard that’s
used to describe a system that transmits th e identity (in the form of a unique serial
number) of an object or person wirelessly, using radio waves. It’s grouped under the
broad category of automatic identification technologies.2

 RFID systems are composed of a transmitting device (referred to as a tag) and a
receiving device (the reader). The tag is a relatively simple device that’s capable of
sending data to another device. The reading distance of RFID varies from a few centi-
meters (passive tags) to severa l hundred meters (active tags). RFID chips can now be
miniaturized to as small as 0.05 mm  by 0.05 mm and can also be implanted in the
human body (an example of an implantable RFID chip is shown in figure 1.3).

 A common application is in logistics or for
automated toll payment on motorways. The
key advantage of RFID over GPS is that the tag
doesn’t require a power source nor does RFID
require line of sight.

 RFID chips in or attached to mobi le
phones can be used to send data (for exam-
ple, NTT DOCOMO in Ja pan deployed the
technology to allow subscribers to use the
mobile phone as a door key) but not to detect
absolute location.

 In future commercial LBS applications, a
mobile equipped with an RFID chip is likely to
be included as part of hybrid location services
to be able to locate mobile assets in a wide
range of circumstances. In this way , the RFID
element will track the asset and the GPS will
be able to position it on a map displayed on a
mobile phone, rather than a separate (and
more costly) tracking device.

2 See www.rfid.org.

Figure 1.3 RFID chips come in all shapes 
and sizes, including implantable chips that 
can be used in the healthcare industry to 
diagnose disease, for example.

http://www.rfid.org
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1.2.3 Emergency response services

The power of mobil e phones to commun icate in emergency situations with precise
information as to the whereabouts of that emergency can turn them into  indispens-
able tools for emergency assistance and rescue services, for example, when a child
goes missing, an elderly relative is alone, or a university student is abducted.

 Companies such as Rave Mobile Safety in the United States enable college students
to turn phones into personal alarm devices. A student who feels unsafe can activate a
timer on the mo bile phone that  alerts the campus’s security if it isn’ t turned off.
Should a situation arise, the student is located using GPS.

 In the United Kingdom, KidsOK launched a child locator service with similar fea-
tures to that of Rave Mobile Safety but with extra security features to protect unwanted
tracking of children (including on-phone encryption and a parent vetting process).

 In Spain, the roadside assistance service RACC launched in 2009 a FindMe service
allowing anyone to lo cate friends and family (who previously gave their consent) by
sending an SMS from their mobile phone. Initiall y conceived in the case of roadside
accidents and emergencies, the service is now offered to the public.

1.2.4 Service locator applications

Over the last few years, LBSs have evolved out of the initial core emergency response
services to offer simple, practical solutions to everyday life (often related to f inding
and accessing services or facilities in urban environments).

 uLocate, based in Boston, Massachusetts, was at the forefront of this new wave of
practical LBS offerings and included a wide range of useful lo cation widgets on its
WHERE platform (acquired by eBay), available through major US mobile wireless car-
riers. These small, simple applications we re available by subs cription and targeted
specific niches.

 Notable examples include d the Zipcar car-sharing widget, allowing members to
locate and view the nearest Zipcars on their mobile screen as well as instantly connect
to Zipcar’s reservation system to select a nearby vehi cle, and the N earBio widget,
enabling users to quickly find the closest biodiesel pumps.

 A quick browse on Apple’ s iTunes store of iPhone applications reveals that such
practical applications have mushroomed (over one-third of the 150,000+ applications
in the store are location aware,  with many offering practical info, such as Urbans-
poon’s restaurant finder).

 Both MapQuest Maps and Ovi Maps (formerly Nokia Maps) include rich points of
interest (POI) data and map layers that offer a full raft of practical information, from
local public transport to l ocal pharmacy listings. Chapter 3 will  examine mapping
options and map overlays in more detail.

1.2.5 Social networking applications

We live in a world where overconsumption of media and exposure to technological
gadgets (including the mobile phone) ar e such that boredom thresholds are low.
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Increasingly, mobile consumers are clamoring for their mobile phone to do more for
them: to entertain them.

 Why else would some of the most successful iPhone applications be one-off quirky
offerings, like the shotgun (you got it, it makes the noise of a shotgun) or the cigarette
lighter (yes, it comes with a flame).

 The so-called int ernet generation, today’s teenagers, grew up with the web,  and
the virtual or digital world is a logical extension of who they are. Their digital identity
is as important to them as their real identity. It’s only natural that they should expect
mobile phones (after all, a key status symbol for them) to allow them to access their
digital identity.

 Mobile social networks provide the internet generation with just what they need to
stay connected with friends all the time. Global web-based social network giants Face-
book (United States), MySpace (United States), mixi (Japan), and Cyworld (Korea),
with over 600 million members am ong them, first started offering specific mobile
interfaces and applications  around 2007 so that members could access a predomi-
nantly web-based service.

 Also at this time, the first social networks born on mobile (such as Loopt), began
to emerge, and typically they linked the network to the  location detected by the
mobile phone. From 2008/09 onward, within the general move toward an open web,
many APIs from leading social networks (led by Facebook’s Connect service) became
available. Ta-dah! Suddenly, a much richer user experie nce was possible for users of
location-based social networks, because third-party social networks could be linked up
in one giant social graph.

 Since then, there’s been an explosion of location-based mobile social networks
that emphasize the fun element. This has been on an unprecedented global scale and
has rapidly become both the innovation an d commercial battleground for location-
based service providers and application developers.

 Figure 1.4 displays a nu mber of thes e services available throughout  the world,
from small startup operations to more established players. In the developed mobile
markets of South Korea and Jap an, Cyworld and mixi , launched in 1999 and 2004,
respectively, combined have more than 34 million users of their service.

 Interestingly, companies once focused on practical or commercia l LBS such as
TeleNav and Telmap (mentioned previously) are now looking to add social network–type
features to their services in response to customer demand. This fact points to a degree
of convergence that’s likely in the future as the boundaries between different types of
service providers blur and offerings join to deliver an integrated experience to the
end user.
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Figure 1.4  Global map of popular location-based mobile social networks across the globe, which have 
been increasing in popularity and count more than 60 million estimated members in total

Now that you’ve had a glimpse of today’s exciting services and innovations in the dif-
ferent areas of  LBS, it’s worth taking a look at th e challenges you ne ed to meet in
order to further extend the reach and appeal of LBS services. 

1.3 Challenges of developing mobile LBSs
Making mass-market mobile LBSs that work effectively and universally (meaning inde-
pendent of mobile operator or country or handset manufacturer) is challenging. If it
weren’t so, perhaps prospects for mobile developers working in this field wouldn’t be
so interesting.

 Developers need to take into account three key challenges when it comes to foster-
ing adoption of their LBS applications:

 Cost of accessing data used by the app via the wireless network 
 Handset manufacturers and operators
 Privacy legislation and public perception

1.3.1 Cost of access

More often than not, mobile application developers and startups in the field decide to
go after a specific niche or segment, which may be platform related, say, developing
exclusively for the iPhone, or geographic, limiting activity to North America, for
example.

 In fact, the choice of geographic market is more of a key business decision than for
many other mobile or even web services because of mobile roaming costs.

 Indeed, one of the key challenges st ill facing developers of mass market mobile
applications is to overcome (often prohibitively high) roaming charges for data usage
(for data that is used by the application to either secure a location f ix or to return
dynamic information related to the location). Roaming may not be an issue within a
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single country, but for apps designed to be used in several countries (like travel apps)
roaming charges are a big issue (especially in the European continent, where frontiers
are sometimes only a few hundred kilometers apart). There’s a real danger of creating
what’s known as “mo bile phone bill shock” if the application is intended to be used
outside the user’s country of residence. While it’s possible that flat-rate or “all-you-can-
eat” mobile data tariffs will become widely available in developed markets, the onus
still remains on application developers to reduce data transfer in the case where the
end user is being charged on a per-kb-transferred basis.

 Even where data roaming charges aren’ t an issue, the cost to the  consumer for
accessing the application has to be set at the right level to encourage mass adoption.
Subscription models initially worked best in the case of ser vice locator applications,
for example, with consumers happy to pay $3 a month for these practical applications. In
the case of social networking applications, free-to-use models that are supported by ad
revenues are more the norm. We’ll look at the many options available for embedding
adverts in LBS applications as well as the full range of pr icing models avail able for
charging for LBS services in chapter 8.

1.3.2 Handset manufacturers and operators 

When it comes to mobile handset manufactur ers, it’s important to bear in mind that
different manufacturers have differing constraints associated with them—some offer
more reliable GPS positioning than others, so if an appli cation is being bui lt where
this is key, going for these specific manufacturers is essential.

 Others will have an open and accessible developer community (the Nokia Forum
is a good exam ple of this), such that un anticipated issues can be discussed within a
large, open forum.

 The availability of higher -end handsets and smartphones with more advanced posi-
tioning technologies should also be taken into account. If the intention is to roll out a
widely available, mass-market application, then it’s key to develop it on the most
widely available platform ( JME or Symbian), whereas specif ic smartphones like the
iPhone may be more suitable for premium, niche applications. Also, with the mix of
mobile platforms in constant evolution, targeting the right rollout at the right time is
essential. Although in  early 2008 developing on the Android platform was largely
experimental, its momentum is such that nowadays most developers are required to
consider dedicating resources to Android.

 Indeed, Google was ramping up efforts in 2010 to control more of the mobile eco-
system. The launch of the Nexus One (pictured in figure 1.5) attempted to decouple
mobile operators from mobile applications. Google experimented selling the phone
directly and without the need for a mobile operator contract. This brought the possi-
bility of mobile operators turning into mere data carriers (or dumb pipes, as seen with
internet service providers) one step closer. The fact that Google later w ithdrew the
direct sale of the Nexus One (in July 2010), and ultimately all sales of this model, is
more an indication of its failure to marke t the phone than failure of the direct sales
model itself.



14 CHAPTER 1 Location-based services: an overview
Fortunately, the degree to which a mobile operator bears an influence over mobile
application development in general is decreasing. Whereas previously getting a
mobile application approved to be “on port al” with the mobile operator was the only
way to ensure effective distribution, today the “off-portal” model is asserting itself, and
consumers are voting with their feet to have applications they like via third-party appli-
cation distributors or application stores (though lately mobile operators have latched
onto the trend and have opened their own application stores). We’ll explore these dis-
tribution channels in chapter 11.

1.3.3 Privacy legislation and public perception

Some countries have stri ngent laws surrounding public privacy (France is one of
them) such that a mobile subscriber’s location is protected by several layers of authori-
zation on the operator’s network.

 In other countries use of GPS positioning is either ill egal for civilian purposes
(Libya) or is government controlled (in China, civilian users of GPS have to imple-
ment the government’s coordinate-displacing algorithm, so that military targets always
appear offset from their true longitude and latitude).

 While turning LBSs into a widely adopted and profitable area of mobile communi-
cations depends on many f actors, undoubtedly one of the key brakes to wider
adoption of LBSs is the so-called privacy conundrum. 

 Consumers need to be protected, and data privacy ranks high among the potential
risks to consumers. When that data allows consumers to be located, as opposed to simply
having their behavior exposed, a raft of privacy phobias comes to light (never mind
that mobile operators know at all times where the mobile subscriber is through the
cell signal!).

 Consumers fear that white lies may be exposed if their location were public (if you
tell your partner you went to the gym but in  reality were meeting a bunch of friends,

Figure 1.5 Google’s Nexus One smartphone, launched in January 2010 
and featuring the latest version of the Android operating system, marked 
Google’s attempt to gain greater control of the mobile ecosystem. 
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for example). In general, mo st people are wary of, if not fully opposed to,  being
tracked by strangers. The paradox arises in that at the sam e time that users are
demanding services that require third parties to have access to privat e information,
they are also fearful of whether this information will be misused.

 The gradual introduction of clearer variable privacy settings has allayed some fears
by allowing users to decide how accurately they wish their LBS to pinpoint their location.
This hasn’t stopped some observers from suggesting that at some point in the future,
subscribers will pay a premium to be “dis-connected,” or offline, from a location-aware
service.

 A consumer backlash against privacy invasions from digital ser vices has given rise to
legislation, whose underpinning fundamentals are shared across the United States, Japan,
and Europe. These introduce the key element of consent. The EU Directive 2002/58/
EC IV, for instance, states in Article 9 of the that where location data other than traffic
data, relating to users or subscribers of public communications networks or publicly
available electronic communications services, can be processed, such data may only be
processed when they are made anonymous, or with the consent of the users or sub-
scribers to the e xtent and fo r the duration necessary for the provision of a value-
added service. The ser vice provider must inform the users or subscribers, prior to
obtaining their consent, of the type of location data other than traffic data that will be
processed, of the purposes and duration of  the processing, and whether the data will
be transmitted to a third party for the purpose of providing the value-added service.
Users or subscribers will be given the possibility to withdraw their consent for the pro-
cessing of location data other than traffic data at any time.

 Today, this means that an opt-in clause is a key requirement in either the develop-
ment of the LBS application or the service’s modus operandi stated within its privacy
policy. It’s essential that developers keep this in mind, because compliance typically
takes the form of opt-in screens within the application. In the case of more advanced
applications (such as those that adopt “push” mechanisms), it’s likely that both mobile
operators and mo bile manufacturers have extra rings and ho ops through which a
developer has to jump in order to publish a compliant application.

 We’ll examine these issues more fully in chapter 10.

1.4 Future opportunities of LBS 
Location is rapidly becoming a pervasive and ubiquitous component of the next gen-
eration of mobile services coming to light, and there’s strong evidence to suggest that
commercial opportunities will abound.

 If we look first at subscription revenues generated by LBS in 2009 globally, these
were $998.3 million, but are projected to reach $6.5 billion in 2013. Advertising on
mobile, while an incipient industry, already generated global revenues of $913 million
in 2009 and is projected to reach $13 billion by 2013. It is envisaged that a substantial
proportion of this expenditure will be contained within location-aware applications. It’s
not surprising to see takeovers and consolidation taking place in the mobile advertising
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sector. Google acquired mobile advertising platform AdMob in November 2009 for
$750 million, and Apple bought Quattro Wireless in January 2010 for close to $300
million. In parallel with thi s, there has been exponential growth in app downl oads
from the various app stores available. Th is generated $6.2 billion in 2010 and is
expected to reach $21.6 billion by 2013.

 Not only will traditional commercial models lead to viable business opportunities,
but new pricing models are likely to emerge within the LBS area that will foster growth
beyond the boundaries of today.3

 The world of mobile is one of the fastest-moving technology areas in existence
today, with growth in mobile handset  sales superseding that of tr aditional PCs. This
means that the boundaries are being continuously pushed to the limits, with new
handset technology advances delivering additional capabilities to mobile services (the
accelerometer on the iPhone, allowing motion and speed to  be detected, is but one
example).

 With so m uch innovation, and having considered some of the key challenges
intrinsic in taking this innovation to the mass market, it’s worth taking a peek at what
may lie in store in the near future within the LBS ecosystem.

 Location-based services in, say, 2020 will offer a myriad of new functionalities that
are difficult to conceive today. By that time, it’s anticipated that the next generation of
mobile network infrastructure, or 4G, will have been per vasively rolled out i n most
developed countries, allowing data transfer speeds over the air many times faster than
those available today. More-powerful mobile handsets will bring PC-standard process-
ing power to the pocket that will allow devices to interact with their environment and
their owner in brand-new ways.

 Much of thi s interaction will rely on some form of embedded intell igence within
the application and/or device so that the context of the user at a certain point in time
will allow relevant information or func tionality to be automatically pushed out at the
right time.

1.4.1 The contextual Holy Grail

Imagine you’re out skiing in the mountains and have your location-based application
activated on your phone. Let’s say you want a weather forecast displayed on a map on
your phone. An intelligent LBS application will return the forecast but also give you
anticipated snow conditions, letting you know if you’ll have powder tomorrow or not.

 The application does that because it has some understanding of the context you’re
in: you’re connected to the network (your phone is on and you have  coverage) and
the application knows your location (in the mountains), plus it knows that the season
of the year is winter (the context), so it gives you useful ski information.

3 "Mobile Content and Services," 7th ed., Informa Telecoms & Media, March 2009.
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 Figure 1.6 shows the elements of the contex-
tual Holy Grail, namely presence, location, and
context, following the example of a skier’ s LBS
needs from his mobile device.

 Presence means being connected to the net-
work. Location means that the application knows
where you are, and context means that it knows what
you may be doing.

 This is a basic example of what an application
that successfully implemented the contextual
Holy Grail is capable of doing. We refer to it in
this way because no service is yet able to offer an
intelligent solution to make use of a user’ s con-
text to push out targeted information. It is in many ways the Holy Grail everyone is
looking for. Research into intelligent web technology by Google is underfoot that may
provide a powerful mechanism for ac hieving contextual awareness (or contextual
search, as Google defines it). The basic princi ple is that the mobi le device would be
able to anticipate (or predict) intelligently what the user is looking for, based on their
real-time location and other factors. Google Goggles is a primitive attempt at some-
thing related to this, allowing a user to point the device camera and recognize objects,
like a beer bottle, and so provide detailed information (like the ingredients, expiry
date, and the like).

 When it comes to context, time is a basic parameter, which can make applications
do things more in telligently. The abili ty to sense other varia bles is also being devel-
oped. Some mobile phone manufacturers have already launched mobil e handsets
that are able to monitor the user’s blood pressure and heart rate or monitor the levels
of pollutants or pollen in the air.

 The future generation of mobile handsets will thus empower a whole new world of
intelligent contextually linked services. 

 For example, say you’re leaving the office  after a stressful day at work and have a
handset (such as the prototype developed by Nokia in 2008 and shown in figure 1.7)
that can monitor your heart rate . Because you’re stressed, your heart rate is higher
than normal.

 Walking past an aromatherapy store, a contextually aware location-based applica-
tion will alert you to the possibility of lowering your heart rate by making use of some
of the relaxation products in the store.

 This may sound like something from the future-based movie Minority Report, but in
fact it’s technically possible today provided the connections among the elements of
the contextual Holy Grail are made.

Presence

LocationContext

Figure 1.6 Elements of the contextual 
Holy Grail in the case of a skier 
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 The co ncept of contextual awareness is
linked to that of ambient awareness.4 Ambient
awareness refers to proximity to what other
people are doing by pi cking up little things
that they do or the background aware ness of
what one’s social network is doing.

 This relatively new concept is today rapidly
becoming a defining feature of new social net-
works, with the not able example o f Twitter.
Twitter was founded in 2006 as a way of sharing
frequent small messages about what its com-
munity is doing and has grown spectacularly to
over 75 million users since then. 

 Twitter gives information on the context of
users and so can be us ed in mobi le applica-
tions as a surrogate for in formation directly
captured by the handset. Indeed, combining
Twitter (mashup) content into mobile applications is rapidly becoming standard for
mobile social networks. Since the launch of Twitter’s Geolocation API in November
2009, third-party applications are now able to geotag messages, or tweets, as we ll as
photos (as shown in figure 1.8). 

 Constant innovation in thi s area means that there are now endless opportunities
for the location dimension to be added across a myriad of services. 

4 Ambient awareness was a concept developed by researchers at the User Centered Engineering Group of the
Industrial Design department at the University of Technology in Eindhoven in the Netherlands in 2004 and
remains an ongoing project there.

Figure 1.7 Nokia’s Eco Sensor handset 
prototype with heart rate sensor was also 
designed to detect pollen levels in the 
atmosphere and alert allergy sufferers to 
this environmental hazard.

Figure 1.8 Twitter’s release of its 
Geolocation API in November 2009 
allows third-party applications to pull 
geotagged content directly from Twitter 
users, making a whole new set of 
location-aware mashups possible.
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Twitter cofounder Jack Dorsey announced a mobile payment system called Square (see
figure 1.9 for a screenshot of how a mobile payment accepted through Square would
look on the iPho ne) in December 2009, e ffectively converting a smartphone into a
mobile wallet. Location detection i s used by the application to show not only the
transaction cost but also the exact place where the purchase was made. 

 Chapter 5 will explore a full range of LBS application types and the exciting range
of possibilities for de velopers to innovate by putting location at the heart of mobile
services.

1.5 Summary
Location-based services will shape the future of the mobile sector and its current tran-
sition from a Web 1.0–type environment to a fully-fledged Web 2.0 interactive, data-
rich experience.

 There are unlimited opportunities for smart developers and innovative companies
to capitalize on both the heightened interest and expectations associated with LBSs
and the great advances in handset technology.

Figure 1.9 Square allows 
anyone with a smartphone 
and its proprietary add-on 
device (or dongle) to accept 
credit card transactions 
in the same way as a 
traditional merchant 
account. The screenshot 
shows how this electronic 
payment would appear on 
the customer's iPhone.
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 The keys to achieving success rely heavily on the ability to clearly define what type
of service is to be offered, to whom, and where. This means

 Thinking differently and brave ly about how to achi eve the contextual
Holy Grail

 Optimizing the technical challenges of mobile development, high among
which is dealing with a relatively small mobile screen real estate for the majority
of users

 Addressing users’ increasing fears regarding privacy of their location
 Choosing the right type of location technology or, increasingly, optimizing the

use of a hybrid blend of these technologies

In the next chapter, we’ll take a look at the range of location technologie s currently
available, both the relatively new (such as Wi-Fi positioning) and the more mature (such
as GPS) and how to maximize the usability (and hence chances of success in the mar-
ketplace) of a location-based service.

 



Positioning technologies
In the previous chapter, we provided an overview of location-based services so that
you now understand what these are and why they’re experiencing such a dramatic
growth in demand from mobile subscribers. We also introduced positioning tech-
nologies as the key component underpinning all LBS apps and services. We’re now
ready to go into more detail so that you can make the right choice of positioning
technology according to the application you wish to develop.

 To understand the importance of choosing the right positioning technology,
let’s use a simple example. Let’s say that you’ve developed an application that uses
GPS satellite navigation to locate where you are and then continuously displays your

This chapter covers
 Defining positioning technologies

 Cell tower triangulation

 Satellite navigation, or GPS

 Cell ID

 Wireless positioning systems

 Emerging positioning methods 
21
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location on a ma p of the c ity. A user down loads your application to his phone, acti-
vates it, and then forgets about it for 30 minutes. After this period, he flips his phone
open and gets a dead-battery signal. Not a great user experience, huh? 

 Well, up until only a couple of years ago, this was common for most users of LBS on
mobile devices. If we ex clude smartphones for the moment, one way t o solve this
problem on a standard mobile device would be to program the application to use Cell
ID as default positioning (allowing the user to  switch to GPS if required). This would
extend the battery life and allow the user to carry on using his mobile device as normal.

 In this chapter, we’ll look at all the key positioning technologies being used within
applications to make the mobile device automatically location aware, namely, cell tower
triangulation, satellite navigation (sat nav) positioning, Cell ID, and wireless positioning. 

 We’ll begin by examining the exi sting positioning techniques commonly used
today for mobile applications before tr ansitioning to discuss the new positioning
methods recently developed.1 These new positioning methods include hybrid posi-
tioning, P-Cell (or Parameterized Cell) technology, and inertial measurement unit
(IMU) technology. We’ll also touch on the principle of push versus pull positioning,
because it has a bearing on location privacy, which is discussed further in chapter 10.

 Knowing which method or combination of methods to use is important for devel-
opers because it can affe ct the performance of the m obile application, and t here’s
sometimes a need to strike a balance betw een accuracy of  the user’ s location and
other factors like speed of location fix or battery consumption. 

 Smartphones have overcome many of the problems of positioning technologies by
using hybrid positioning, delivering accurate location with limited battery usage. How-
ever, though much improved compared to its use on a standard phone, an active GPS
connection on a smartphone will still drain the battery relatively quickly.

 Although smartphones (such as t he iPhone) are increasing in importance and
make up approximately 20% of the global handset market, standard phones still make up
the remaining 80%. And here’s the thing: while location on smartphones tends to come
neatly wrapped up in standard APIs that many developers don’t venture into, on stan-
dard phones savvy developers make or break location-based applications according to
how well they can optimize the positioning capabilities of the handset.

 To make it easier for developers to strike the balance between accuracy of position-
ing, cost of obtaining an accurate position, and maxim izing battery usage when
developing applications, each section of this chapter about the different technologies
includes a summary of their key advantages and disadvantages for mobile applications. 

2.1 What are positioning technologies?
The terms positioning or location technologies (the positioning component presented
first in chapter 1) refer to the technology within the mobile device that lets you know

1 Less widespread or niche positioning technologies include Uplink Time Difference of Arrival (U-TDOA),
Angle of Arrival (AOA), and Enhanced Observed Time Difference (E-OTD). You can read more about these
at http://en.wikipedia.org/wiki/Mobile_phone_tracking.

http://en.wikipedia.org/wiki/Mobile_phone_tracking
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where the device is at any point in time (to different degrees of accuracy). These tech-
nologies are a combination of hardware (for example, a GPS chip) and software (for
example, code written to read the location obtained from cell tower signals).

 All location technologies have their advantages as well as their drawbacks, which is
why today the most common approach for LBS application developers is to use loca-
tion APIs native to each mob ile development platform. These APIs tend to  be
optimized for location (often integrating hybrid location, mentioned previously).

 This section aims to give you an overview of the four main positioning technologies
commonly used today: cell tower triangulation, GPS, Cell ID, and WPS. We’ll specifi-
cally focus on the advantages and disadvantages of each, to give developers the best
shot at delivering the best LBS application to mobile subscribers. 

 Before we look at the main location technologies introduced in chapter 1 in a bit
more detail, it’s worth understanding the principle behind the initial technology, cell
tower triangulation. Although in many ways this is old technology, it’s still the basis for
emergency location services, and its principle of triangulation also underpins some of
the newer positioning methods commonly available today. A grasp of how this works
will allow you to better understand how all the other positioning methods work as well.

2.1.1 Cell tower triangulation

Cell tower triangulation uses the known speed of radio signals (constantly emitted by
the mobile phone on UHF frequencies) to calculate the distance from receivers. 2 In
geometric terms, by recording the distance of an object from three distinct points, it’s
possible to calculate the location of that object (indeed, this principle was the basis for
early calculations of the distance between the earth and the moon). 

 The receivers or antennas can be existing cell towers, or they can be located on tall
buildings in urban environments. It takes at least three and preferably four receivers to
get a good location fix. In densely populated locations, the accuracy of the fix tends
to be high (up to 200 meters or 700 feet precision) because there’ll be more cell towers
with their signal radii overlapping. This is illustrated in figure 2.1, where the overlap
between three cell towers is used to determine the cell phone’s location.

 The accuracy of the location fi x will increase further where directional antennae
are installed on the cell tower, allowing for detection of not just distance but direction
of the cell phone signal. 
Rural locations tend to have l ow densities of transmitting antennae,  and where the
cell signal is picked up by one antenna only, the precision will fall dramatically (to sev-
eral kilometers).

2 Chris “Silver” Smith, “Cell Phone Triangulation Accuracy Is All Over the Map,” September 22, 2008,
www.searchengineland.com.

http://www.searchengineland.com/
http://mng.bz/kG2q
http://mng.bz/kG2q
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 Because cell tower tri angulation is a
network-based localization t echnique, it
requires an agreeme nt with the mobile
operator in orde r to adopt it  within a
mobile service. In the United States, the
E-911 legislation makes it obligatory for
mobile operators to allow government
agencies to locate cell phone users via cell
tower triangulation in case of emergen-
cies.3 Although commercial services exist
that make use of cell tower triangulation
(for instance, mobile na vigation services
like Telmap), in practice t heir expense
and operator restrictions mean that most
location-based services today bypass this
technology in favor of either Cell ID, GPS,
or Wi-Fi positioning (or, increasingly, a
combination of all three).

2.1.2 Satellite navigation GPS4

GPS was originally developed by the US military in the 1970s. It was only made avai l-
able for commercial use by the Pentagon in  the mid ’90s after lobbying from private
enterprises, which saw the enormous potential of the technology if made available to
the public. Even then, the version made available to the public, SPS (Standard Posi-
tioning Service), was not as pre cise as the version reserved for the military, PPS
(Precise Positioning Service). Ironically, commercial entities have sought to improve
on the precision of standard GPS purely to make up for the deliberate degradation of
this accuracy by the US Department of Defense.

 Because standard GPS still provides the vanilla method for positioning for most
LBS applications, we’ll look at this first and move on to consider how Assisted GPS
(A-GPS) can be a useful alternative where a more reli able location fix with GPS is
required. And because battery drainage remains the main issue with GPS, this section

3 In the late 1990s, the FCC created wireless Enhanced 911 rules that require cell phone providers to report the
telephone number of a wireless 911 caller, the location of the antenna that received the call, and information
about the signal’s location to within 50 to 300 meters. Next Generation 9-1-1 (NG9-1-1) networks will soon
replace the existing narrowband, circuit-switched 9-1-1 networks, which carry only voice and very limited data.
Currently there are difficulties in supporting such things as text messages for emergencies, images and video
(including support for American Sign Language users), and easy access to additional data such as telematics
data, building plans, and medical information over a common data network.

4 For simplicity, this section refers to the American Navstar GPS GNSS (Global Navigation Satellite System)
because this is the most commonly used GNSS for commercial purposes. However, as mentioned in chapter 1,
alternative European (Galileo), Russian (next-generation GLONASS), and soon Chinese (COMPASS) GNSSs
will be available. 

Figure 2.1 Cell tower triangulation works by 
detecting distance of a cell phone from the radii 
of three separate cell towers. The cell phone’s 
location is where the three radii overlap (figure 
courtesy of Chris “Silver” Smith at mng.bz/OQf3).

1 mile

.43 mile
location of
cell phone

.65 mile

http://www.fcc.gov/911/enhanced/
http://mng.bz/OQf3
http://www.opencellid.org/api
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will round off by considering a solution that allows the use of GPS without draining
the mobile device’s battery.

 GPS still remains the most accurate positioning technology commercially available
today to mobile developers (up to a maximum precision of 4 meters, meaning that it’s
precise enough to locate the device within the radius of a large bedroom). It’s also
free to the end user, the only cost being the  GPS chip itself, which is included in the
price of the d evice. By und erstanding how GPS and its variants (like A-GPS) work,
developers can master what is (and i s likely to be for a while still) the predominant
positioning technology used today.

2.1.3 Standard GPS

The Global Positioning System, or GPS (which is still controlled by the US Department
of Defense), uses a constellation of 31 satellites orbiting the earth. GPS determines the
device’s position by calculating differences in the times signals from different satellites
take to reach the receiver. The satellites orbit the earth at programmed altitudes, and
they act as reference points in the sky (see figure 2.2, showing the programmed orbit
of satellite GPS BIIA-28 on a given day). 

 GPS navigators use the mathematical technique of trilateration to determine user
position, speed, and elevation. GPS receivers constantly receive and analyze radio sig-
nals from GPS satellites, calculating precise distance (range) to  each satellite being
tracked. Distance is calculated mathematically by taking into consideration both the
velocity of the satelli te moving in its orbit and the time it takes for its signal to be
detected back on earth.

 Data from a single satellite narrows a cell phone position to a large area of the earth’s
surface. Adding data from a second satellite narrows position to the region where two

Figure 2.2 Planned orbit 
ellipse of GPS BIIA-28 satellite 
around the earth (courtesy of 
NASA) as of June 7, 2009, at 
11:10 a.m. GMT



26 CHAPTER 2 Positioning technologies
spheres overlap. Adding data from a third satellite (see figure 2.3) provides relatively
accurate positioning. Data from a fourth satellite (or more) enhances precision and
also the ability to determine accurate elevation or altitude (in the case of aircraft).
GPS receivers routinely track four to seven or more satellites simultaneously. 

 If a GPS navigator is receiving insufficient satellite data (not able to track enough
satellites), it will notify the  user rather than provide incorrect position information.
Although GPS is potentially the most accurate method (between 4 and 40 meters if the
GPS receiver has a clear view of the sky), it has some drawbacks: It heavily consumes a
cell phone’s battery while in use and requires some warm-up after a cold start to ge t
an initial fix on visible satellites. It also suffers from “canyon effects” in cities, where
satellite visibility is intermittent, as well as from multipath deflection, where the satel-
lite signal bounces off from tall, glass-covered buildings, leading to position drift.5

 Using the location captured by GPS on a mobile device for use within a mobile
application is re latively straightforward. The JavaScript code snippet in appendix A,
listing A.1, is an example of how this is ac hieved while limiting battery power
consumption.

 Now that we’ve covered standard GPS, we’ll move on to look at how Assisted GPS
provides an enhanced solution to improve the accuracy of a location fix obtained via GPS

2.1.4 Assisted GPS 

The truth today remains that there’s no universally recognized definition for A-GPS,
given the multitude of ways i n which this technology can be d eployed (according to
the configuration of chi pset manufacturers, local legislation, and operator agree-
ments) and the resulting variation in its effectiveness compared to GPS.

5 Trimble GPS Tutorial (www.trimble.com/gps). 

Figure 2.3 Triangulating from 
three different satellites allows 
a cell phone’s position to be 
narrowed down to one of two 
points, point A or point B, 
where the three spheres 
representing three separate 
satellite fixes intersect.

http://www.trimble.com/gps
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Fundamentally, A-GPS tries to address the key inescapable drawback of GPS technology,
namely, that a location fix is impossible in most indoor or covered environments. The
basic premise of A-GPS is to assist the embedded GPS chip within the handset in secur-
ing either a faster or more precise location fix in challenging conditions (such as a
weak satellite signal or visibility of only two satellites instead of the required three for a
location fix).

 As we noted in the previous section, a GPS chip constantly scans the sky for orbit
and clock data of the relevant satell ites. This results in what’s known as the TTFF, or
Time To First Fix, namely, the amount of time required for the GPS receiver to pin-
point your location. This initial TTFF is often called a cold start, and on SiRF III systems
(the latest GPS systems available), it can take anywhere from 30 seconds to a couple of
minutes to acquire a signal.6

 When a phone is using A-GPS, the TTFF is much faster. Very often cellular network
towers have GPS receivers (or a base station nearby), and those receivers are constantly
pulling down ephemeris7 data from the satellite and computing the data. This data is
then passed on to the cell phone (when requested) and acts like a cheat because the
relevant satellites to your location are already identified. GPS computations are han-
dled by either third-party servers or by the handset chipset (that download the
ephemeris data and insert the fix process to shortcut the correlation process with no
further data network activity required). This allows a comparison of fragmentary GPS
data received by the handset (because of few satellites being in line of sight, for example)
with data from the network assistance server. This then allows a more precise calcula-
tion of position.

 Given that A-GPS is a relatively new development, it’s currently available on only a
small proportion of the  installed handset population, though most mobile manufac-
turers are now deploying it as standard in all their GPS-enabled phones. 

 For a developer  of location-based ser vices, A-GPS is a useful enhancement to
underpin applications because it offers a faster location fix as well as saves battery life.
The complications lie in the fact that the implementation of A-GPS can vary by opera-
tor and by manufact urer, requiring extended analysis and testing. It should also be
noted that A-GPS works by transferring (location) data over the mobile operator net-
work and thus will incur a data transfer charge for the mobile subscriber (whereas GPS
is free).

 A notable example of a departure from the standard im plementation of A-GPS is
that of Nokia, which offers A-GPS on all  its new GPS-enabled models but does so by
completely bypassing the operator. Nokia has developed its own proprietary database
of the location of cell towers and embeds a form of cell triangulation within its Ovi
Maps software (preinstalled on all Nokia GPS-enabled phones).

6  Malatesta, “GPS vs A-GPS: A Quick Tutorial,” January 28, 2008, www.wmexperts.com.
7 Ephemeris data gives the positions of astronomical objects in the sky at a given time or times.

http://www.wmexperts.com/
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 It’s important to note that long-term ephemeris, or parameterized ephemeris, can
be found in common use in handsets. It’ s very sophisticated and req uires an A-GPS
injection only once every few days (or only one download every few weeks in the more
advanced versions). The iPhone is a notable user of this via the Hammerhead frontend/
baseband and Global Locate IP.

 Listing A.2 in appendix A is the JavaScript code snippet that fetches the handset’s
device for use within a Java application using A-GPS while limiting battery power con-
sumption. As you’ll note, there’s only one extra line of code compared to the code for
fetching a standard GPS location. 

 Having covered GPS positioning using the mobile device, we’ll now look at an
alternative to obtaining the GPS position for use within a mobile application using an
external device.

2.1.5 Bluetooth or standalone GPS

As we mentioned, one of the main drawbacks of GPS on mobile devices is its battery
life constraint. One solution to this is the use of a separate, external GPS device con-
nected to the mobile handset via Bluetooth (see the example shown in figure 2.4).

 The advantages are that even
lower-range mobile phones without
inbuilt GPS can obtain this function-
ality through wireless connectivity
with the external device; the quality
of the GPS receiver is higher , thus
ensuring faster and more precise
location fixes; and battery life is sig-
nificantly higher than an inbuilt GPS
on a mobile device.

 The main drawback is clearly
that instead of carr ying along one
device, two are required, limiting
mobility for this solution. This
explains why an external Bluetooth
GPS device is more typically used in
motor vehicles paired to a cell phone as an alternative to a (more costly) in-car satel-
lite navigation system. It’s also worth no ting that the device can’t be connected to
certain smartphones, such as the iPhone.

SUMMARY OF ADVANTAGES AND DISADVANTAGES OF GPS

The fact that GPS has become such a mainstream technology available at low cost to
mobile subscribers means that it’s still the most per vasive positioning technology for
LBS applications. Table 2.1 summarizes some of the key advantages and disadvantages
of GPS as a positioning method for LBS applications.

Figure 2.4 A Belkin Bluetooth GPS device that can be 
connected to a mobile phone to provide additional GPS 
functionality
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Now that we’ve looked at GPS positioning, and you have a better understanding of the
advantages and disadvantages of using this technology, we’ll examine Cell ID position-
ing. Cell ID positioning is a useful complement to GPS mainly because of one key
feature, its limited battery usage. Understanding Cell ID will allow developers to take
this technology on board and, in many cases, make their applications more usable by
limiting battery drainage.

2.2 Cell ID
In this section, after taking a look at what exactly we mean by Cell ID, we’ll consider sources
of Cell ID information in the form of Cell ID databases, both paid and free, and clearly lay
out the key advantages and disadvantages to developers of using this technology.

 Cell ID has gained significantly in popularity as a positioning method in th e last
few years. We’ll now look at what has en abled the development of thi s technology,
how it works, and the advan tages (as we ll as the drawbacks) of choosing Cell ID to
power LBSs.

 Cell ID positioning is accomplished by using the serving cell tower (the tower that
a mobile device is communicating with), or the cell, and its known position to find the
mobile device’s position. Cell ID positioning is simple, can be done on the network or
on the user device, and doesn’t require any upgrade to the handset. 

Table 2.1 Main advantages and disadvantages of GPS positioning technology for use within location-
aware mobile applications

Advantages Disadvantages

Locates precisely to a maximum accuracy of 
4 meters in optimal conditions.

Leads to rapid battery depletion.

Uses tried and tested technology. Requires line of sight to a range of GPS 
satellites in the sky (i.e., doesn’t work indoors).

Is widely adopted among handset manufacturers. Satellite signal can be deflected in certain 
urban environments, leading to position drift.

No extra cost to mobile subscriber (data charges 
applicable for A-GPS only).

The Time To First Fix (TTFF) can be slow  
compared to other positioning technologies.

Programming tip: GPS and polling frequency
Because one of the key drawbacks to using GPS within mobile applications is battery
drainage, programmers should carefully consider the GPS polling frequency they require
to obtain a location fix for their application. By reducing the polling frequency to, say,
once every 30 minutes instead of continuously, dramatic battery consumption savings
can be made. Caching the last-known location of the user can also be used to com-
plement this strategy, so that location-specific information can be shown according
to a relevant location until the next location fix is obtained.
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The International Telecommunication Union (ITU), the United Nations intergovern-
mental fixed and mobile telecommunications regulatory body, assigns to each country
a Mobile Country Code (MCC), and within each country a Mobile Network Code
(MNC) is assigned to each cellular network operator. Each operator is responsible for
creating the Location Area Codes (LAC) for their network and assigning a numeric
identification to each cell (Cell ID). Whenever a mobile terminal is connected to the
network, it’s associated to one of these cells. Therefore, the absolute location of a ter-
minal can then be expressed by the four parameters Cell ID, LAC, MNC, and MCC.8

 The current Cell ID can be used to identify the base transceiver station (BTS) that
the device is communicating with and the location of that BTS. Clearly, the accuracy of
this method depends on the size of the cell, and the method can be quite inaccurate. A
GSM network cell may be anywhere from 2 to 35 kilometers in diameter. The accuracy of
a location fix using a single cell tower is typically in the range of 1to 2 kilometers.
Other techniques used along with Cell ID can achieve accuracy within 150 meters. 

 A very prominent user of Cell ID positioning technology on mobile devices is Google.
Google’s Maps for Mobile service uses the transmission from a single cell tower to provide
the cell phone location. This often leads to a disparity in accuracy between an urban and a
rural environment, which can be seen in figure 2.5. In downtown New York City, the
radius of the cell phone’s location is down to a few blocks, but in the rural town of Slater, it
widens to several kilometers.

2.2.1 Cell ID databases

Cell ID location detection relies on the ability to map information detected on opera-
tor cells to a database of their precise location. Mobile network operators that own the
cells don’t publish or provide access to their Cell ID database for a number of reasons,
among which are privacy concerns, but perhaps more importantly commercial consid-
erations (operators plan to charge for access to the data).

8 Filipe Meneses and Adriano Moreira, “Using GSM CellID Positioning for Place Discovering,” Department of
Information Systems, University of Minho, Portugal.

A note on programming implications of positioning technologies
It’s worth noting that each positioning technology brings with it programming consid-
erations when it comes to embedding its functionality within a mobile application. For
example, given the maturity and relative widespread adoption of GPS, including code
within a mobile application, using the loc ation information from GPS is relatively
straightforward. Both Cell ID and Wi-Fi positioning have additional development barriers;
for example, certain original equipment manufacturers (OEMs) like Nokia don’t allow
a JME application to obtain Cell ID info directly from their handset. These issues will
be discussed in more detail in chapter 4.
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Google Maps possesses its own Cell ID database, which is widely considered to be the
most complete in the world. This accuracy is owed in no small measure to the wide-
spread adoption of Google Maps on mobile devices over the last three years and the
capture of location data from mobile users of their service to improve the initial Cell
ID database.

 For mobile applications other than the iPhone and Android (which embed Google
Maps as the mapping component, thus making the use of their Cell ID database more
or less mandatory), a number of other databases are available.

 A number of commercial enterprises have built up their own Cell ID database and
offer this for use to third parties. A notable example is Navizon, which offers a rela-
tively complete global Cell ID database at a reasonable cost (approximately 100 Euros
per month for its enterprise  positioning system solution incorporating Cell ID at the
time of this writing).

 Increasingly, demand is growing for open  source solutions when it comes to Cell
ID, and this has given rise to the development of the OpenCellID movement.

OPENCELLID

The OpenCellID movement is an open source project that began to gain prominence
in 2008 and is led by a France-based team. It currently claims to have mapped the location
of over 600,000 cells9 thanks to the cro wd sourcing of Ce ll ID locations from around
the world.

 The data from this open source project is available through a number of public
APIs, which cover the following functions:

 measure/add
 cell/get
 cell/getMeasures

9 As of February 25, 2010. Source: www.opencellid.org.

Figure 2.5 Compari-
son of the accuracy of 
cell tower detection 
used by Google Mobile 
Maps in an urban and 
a rural environment. 
Although the location 
picked up in downtown 
New York City is 
accurate to within a 
few hundred meters, 
in a rural town like 
Slater, the accuracy is 
reduced to several 
kilometers.

http://www.opencellid.org/
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 cell/getInArea
 measure/uploadCSV
 measure/delete
 measure/list

Listing A.3 in appendix A illustrates an example format in which the API key returns
information on the user’s exact position.

 More details on these API functions and t he respective API keys are available at
http://www.opencellid.org/api. Because the information contained within the Open-
CellID database is shared using a Creative Commons license, it’s a free resource open
to all developers. A word of caution is required though, because although the Open-
CellID database is no doubt improving over time, it still offers patchy coverage at best.
In some countries, like the UK, it covers roughly 45,000 cells (or just under 50% of the
total), but in other countries, like Spain, it captures data from only 6,300 cells, cover-
ing less than 25% of the total.

 Table 2.2 summarizes some of the key advantages and disadvantages of Cell ID as a
positioning method for LBS applications.

 Now that we’ve covered Cell ID, we’ll look at wireless positioning systems as the
newest kid on the block of positioning technologies.

2.3 Wireless positioning systems 
Because wireless positioning systems (WPSs) are a relative newbie to the area of posi-
tioning technologies, a slight aura of mystery still surrounds them, and there are a few
misconceptions as to how the technology works exactly.

 This section will dispel some of these myths and provide a clear overview of the
technology, as well as give the developer an idea of the benefits of using this method
(and yes, again, with these benefits come some drawbacks, too!).

 A key advantage of WPS, indicating they are a must-have for many mobile applica-
tions, is that they work indoors where traditionally GPS hasn’t been available. This is

Table 2.2 Main advantages and disadvantages of Cell ID positioning technology for use within location-
aware mobile applications

Advantages Disadvantages 

Available on a majority of handsets. Relies on access to Cell ID databases in order 
to determine the cell location; good-quality 
databases charge for access. 

Works indoors because it relies on the standard 
mobile operator network connection.

Because it relies on communication with a single 
cell, the accuracy of positioning is affected and 
is measured in kilometers instead of meters. 

Energy efficient; has no significant impact on 
battery depletion. 

Where cell towers are widely distributed, such 
as in non-urban environments, the accuracy of 
positioning drops, further limiting its usefulness. 

http://www.opencellid.org/api
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because GPS positioning requires a line of sight to the satellite. Several wireless inter-
net standards are emerging in addition to  standard Wi-Fi, such as WiMAX, but the
principles of the positioning system remain unchanged.

2.3.1 Wi-Fi hotspot detection

Wi-Fi positioning was first developed for commercial purposes by Skyhook Wireless
in 2005 and has becoming increasing popular since it was incorporated into the
iPhone 2G as t he key positioning technology (prior to the 3G with the GPS chip
becoming available).

 The Wi-Fi positioning software us es 802.11 radio signals emitted from  wireless
routers to determine the precise location of any Wi-Fi–enabled device. When a mobile
user running the Wi-Fi  positioning cl ient pops up in a neighbor hood, the software
scans for access points. It then calculates a user’s location by selecting several signals
and comparing them to the reference database. The more densely populated the area
is with Wi-Fi signals, the m ore accurate the software is at locating the  device. Effec-
tively, the same principles of cell tower triangulation are adopted as described earlier,
but are used for detecting wireless router transmission signals instead of operator sig-
nal radio transmissions.

 Skyhook Wireless claims to cover over 90% of cities in North America (see figure 2.6)
and Europe and with a precision of 20 to 40 meters through its database of 100 million
mapped wireless router transmissions. To develop this database, Skyhook deployed
drivers to survey every single street, highway, and alley in tens of thousan ds of cities
and towns worldwide, scanning for Wi-Fi access points and c ell towers and plotting
their precise geographic locations.

 In this section, we looked at the three main positioning technologies commonly used
within LBS applications today: GPS, Cell ID positioning, and WPS. None of these technolo-
gies is perfect, with each having specific advantages and disadvantages compared to t he
others. This has led to developers increasingly choosing a combination of the three tech-
nologies, something known as hybrid positioning. We’ll consider this next, while also
considering what lies ahead in the near- and mid-term future for positioning technologies.

2.4 New positioning methods 
Surprisingly, perhaps, the technological framework around positioning technologies
didn’t evolve much for over a decade since GPS was first made available for commercial

Does Wi-Fi positioning work with secured wireless network transmissions?
There’s a common misconception that because Wi-Fi routers are often encrypted and
password protected, Wi-Fi positioning won’t work (how can a signal be locked down
if it’s being scrambled?). In fact, Wi-Fi positioning technologies don’t require access
to the wireless network per se but only to the ID of the wireless transmission. This
ID is then cross-referenced to a global database and used for determining the loca-
tion of the device.
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Figure 2.6 Skyhook Wireless’s Wi-Fi point coverage map derived from its database for North America

use. Since the late ’90s, though, the pace of development has p icked up, driven by
increased uptake of LBS services and their inclusion as a core offer within mobile
operator portals. Key developments have focused on improving the reliability of posi-
tioning, with additional future challenges centered on using a mobile subscriber
position for automated delivery of location-based messages (including those of a pro-
motional nature).     

2.4.1 Hybrid positioning

Hybrid positioning involves combining several positioning technologies (typi cally
GPS, Cell ID, and Wi-Fi) to deliver a reliable, accurate, cost-efficient location within a
mobile application at all times. It currently is deployed as a default in a number of
smartphones, such as the iPhone and Android devices. 

Wi-Fi and battery drainage
As with GPS polling of the handset, it’s worth noting that Wi-Fi signal detection can
also lead to battery drainage, though to a slightly lesser degree than GPS (see table 2.3).
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The knowledge of and utilization of hybrid positioning solutions is essential for devel-
opers deploying applications on the JME/Java platform. Here, the constraints of
relying on a single positioning technology (see tables 2.1 and 2.2) mean that it is n’t
possible to deliver a satisfactory user experience without some form of hybrid solu-
tion. This typically involves combining GPS or A-GPS with Cell ID positioning, given
that Wi-Fi posi tioning methods are difficult to implement on JME platforms (for a
number of reasons, explored in more detail in chapter 4).

 It’s estimated that by 2014, 25% of all positioning solutions across the board will be
hybrid-based ones,10 though this percentage is likely to be much higher in specific
mobile platforms (and is 100% on individual smartphone platforms). 

2.4.2 P-Cell technology

This Korean technology attempts to overcome the issues surrounding location trian-
gulation using conventional Cell ID, namely, accuracy and reliance on operator
network cell size parameters.

 Instead of using conventional Cell ID, the new technology divides an area into pre-
defined lattices of a predetermined size (shown in figure 2.5), which are mapped in a
P-Cell database (where the P stands for Parameterized).

 Then it continuously determines whet her a request for location me asurement
occurs by a service subscriber; when the request for location measure ment is gener-
ated, it compares fundamental information received from a mobile terminal with the
P-Cell database, determines a matching P-Cell, and reports the matching P-Cell to the

Table 2.3 Main advantages and disadvantages of Wi-Fi positioning technology for use within 
location-aware mobile applications

Advantages Disadvantages 

Offers remarkable accuracy, particularly in urban 
environments where the density of Wi-Fi broad-
casts is high.

Requires a Wi-Fi–enabled handset, which 
currently limits its availability to mostly 
smartphone devices.

Has no extra costs to the mobile subscriber, 
because access to Wi-Fi hotspot databases to 
allow positioning is currently provided free of 
charge.

An active Wi-Fi scan on a mobile device may 
lead to rapid battery drainage on all but a 
handful of high-end devices.

The time to obtain a fix is low, providing fast posi-
tioning for use within mobile applications.

Requires service providers to constantly 
update their Wi-Fi hotspot database. Because 
this changes relatively frequently, some inac-
curacy in the location fix is possible.

Because it does not require line of sight to a sat-
ellite or other transmitter, it allows indoor posi-
tioning in covered areas.

10 ABI Research, January 2009; see mng.bz/MxWD.

http://mng.bz/MxWD
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service subscriber. The advant ages are that indoor location fixes are im proved by
about 70% (or so the technology patent says).

 The system works like standard base tower signal triangulation (or trilateration, to
be more precise), but instead of using the operator’s cell tower signal radii, it uses lattices
of a standard dimension.

 At the time of writing, P-Cell technology (see figure 2.7) hasn’t yet extended
beyond its home territory in Korea, but the technology offers great potential in the
future to improve on the accuracy of current Cell ID positioning.

2.4.3 IMU technology

An inertial measurement unit, or IMU, is an electronic device that has been used in
avionics to measure and repo rt on a craft’ s velocity, orientation, and gravitational
forces, using a combination of accelerometers and gyroscopes. IMUs are typically used
to maneuver aircraft and spacecraft, including shuttles, satellites, and landers. 

 Advances in nanotechnology allow IMUs to be packaged in units of around 1 centi-
meter in length, making it possible to include them in smartphone devices. Figure 2.8
illustrates an accelerometer unit similar to the one included as standard in the iPhone
and other smartphone devices, increasingly used with gyroscope units.

 IMUs can be used as positioning t ools by calculating a current position based on
velocity and time but without the need to communicate with any outside components,
such as satellites. This meth od of navigation is calle d dead reckoning and is l ikely to
become more popular as a positioning method to cover blackout situations such as
tunnels and indoors.
It’s worth noting that accelerom eters can also be used to determine whe ther the
device has moved or is in movement. This  is useful, as it c an inform the device
whether a fresh GPS location fix is required or not. It can also become part of location-
aware application features because device movement can be used to trigger certain
actions (like blocking SMS writing/editing if the speed of movement suggests the user
is driving a vehicle, for example, and would create a hazard).

2.4.4 Push versus pull mechanisms 

An important technological and social barrier for LBS is the ability to deliver targeted
information (for example, marketing or promotional messages) according to the
location of a mobile subscriber at a particular moment. 

 The social barrier arises from privacy conce rns about tracking of a m obile sub-
scriber’s location, which is examined later i n this book. The technological barrier
arises from the need to  keep an LBS application running in the background of a
mobile phone and allow it to wake up according to a combination of the user’s loca-
tion and predetermined triggers (a geotagged message, for example). This is known
as a push mechanism, referring to the automatic delivery of a notification to a mobile
handset without the user specifically reques ting the message (the other form of mes-
sage delivery is referred to as a pull mechanism).
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Figure 2.7 Schematic description of how P-Cell technology is designed to capture a mobile device’s location 
(courtesy of CELIZION Inc., Korea)

Figure 2.8 Picture of an STMicroelectronics LIS2L02AS two-axis accelerometer unit. On the left we have the 
standard view. On the right we see an X-ray image of the unit with micro-components, showing the MEMS 
(MicroElectroMechanicalSystems) and ASIC (application-specific integrated circuit) wire-bonded together and 
mounted side by side in the package.  A three-axis version of this is incorporated in the iPhone and other smartphone 
devices to allow it to detect rotational attributes like pitch, roll, and yaw movements (source: mng.bz/kG2q).

On standard mobile handsets (excluding smartphones) running an application in the
background is impractical, particularly because of the battery drainage arising from
the need for the GPS chip on the phone to constantly poll the satelli te in order to
determine the subscriber’s location.

 An alternative on standard mobile handsets is to rely on a mobile network opera-
tor (MNO) and use the operator’s network to track a mobile subscriber’s location. The
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main benefit is that an accurate location can be constantly tracked without depleting
the handset’s battery.

 In practice, MNOs today are reticent to provide third-party access to their networks
for location tracking for mass-market services (and are increasingly likely to charge
for such access if they do provide it).

 The future for push mechanisms is more likely to come from the smartphone seg-
ment, with the iPhone leading the way since the release of the OS 3.0 in the summer
of 2009, which first allowed push notification. This has since been improved with the
OS 4.0 launched in 2010 (and now j oined by Android OS for versions 2.2 or later),
which allows background processes to be kept running and promises to enable future
LBS applications to finally deliver push notifications in a simple yet effective manner.

2.5 Summary
In this chapter, we looked at the key positioning technologies available for delivering
LBS applications to mobile subscribers, ch arting the progression from the earlier
methods to the like ly future technological scenarios. Hybrid positioning is r apidly
establishing itself as the new gold standard to ensure good performance of LBS appli-
cations. While push mechanisms are not yet fully deployable, it’s only a matter of time
before they become widely available, pointing to a raft of new, exciting consumer appli-
cations. The next chapter will delve into the diverse and engaging set of consumer LBS
applications that are already gathering a substantial following around the world. 



Mapping

So Geographers in Afric-maps

With Savage-Pictures fill their Gaps;

And o'er uninhabitable Downs
Place Elephants for want of Towns

—Jonathan Swift

Mapping has always been key throughout centuries. Fortunes have been made and
lost depending on the accuracy of maps, and this statement continues to be true today.

 Accurate maps are vital for location-based services. The map pro vider and the
mapping technology that you use might make or break your application or service.
A slow and non-responsive map component in your application might render your
service unusable. Or inadequate details of  a location in y our application might
make another application with more detailed maps more attractive. It’s critical to
take a careful look at all the available options and pick the right components and
technology for your mapping application.

This chapter covers
 Choosing the right mapping API by comparing available 

technologies 

 Choosing the right mapping data source

 Using location in browser-based applications
39
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Figure 3.1 Two different maps of Salerno, Italy, from two different sources1

For your application, you’ll have to pick a mapping API and a map tiles provider. Map
tiles are small rectangular images that make up the map. Although most mapping APIs
come with their own default map tiles, this may not be true on some mobile platforms,
where you may have to separately license map tiles from a different source.

 If your service is specific to some geographic location, it’s important to make sure
the map provider that you use has adequate and up-to-date data for that region. For
example, if you’re launching a tourism application on the iPhone for Italy, make sure
you have the best and most de tailed map tiles for Italy that show all the latest tourist
spots and roads. With  outdated map details, your tourism application would be a
prime candidate for uninstalling and negative feedback in app stores (see figure 3.1
for a comparison). It’s extremely difficult to win back users in today’s app stores once
you lose them for trivial missteps.

 Mapping has made huge advances in the last decade, with the introduction of 3D
maps like Google Earth and Bi ng Maps, as well as St reet View photos of a location
aligned with the map that can be naviga ted back and forth. Much more exciting
advances are yet to come, and as can be expected, today fast and in tuitive graphical
mapping of a location or entity on a mobile phone screen is the most important com-
ponent of any mobile location-based service. We examined positioning technologies
in the previous chapter, and in this chapter we’ll examine new mapping technologies
and major mapping APIs (application programming interfaces) available on the mar-
ket and different ways in which maps can be displayed on the mobile phone screen to
make the most of the limited screen display real estate available.

3.1 Mapping APIs
Although there are many online mapping APIs, the leading providers are Google
Maps, MapQuest, Bing Maps, Yahoo! Maps, and CloudMade. All these mapping APIs
provide a mechanism for creating a visual map, centering it at a specific location, setting
the zoom level, adding cust om markers to the map, and controlling user interaction

1 http://compete.com

http://developer.mapquest.com
http://compete.com
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with it in your application. All these mapping APIs also come with their default map
tiles that differ in quality and options.

 In this section, we’ll analyze all the factors that make a good mapping API. Some of
these factors are available in most  APIs, and some of the factors are unique for only
some APIs. But in the end, even if a factor is available in many APIs, the implementa-
tions of these features vary greatly so it’s important to look at them closely to be able
to make the  right choice. The important factors when making a decision on which
mapping API to use are as follows:

 JavaScript support—All mapping APIs support JavaScript for easy integration with
web services. Using a JavaScript API, you can easily embed an interactive map on
your website, add custom data to it, and control it dynamically according to user
input. The object structure, speed, and ease of use of this API should be an
important part of your decision.

 Flash/ActionScript support—This is requir ed if you want to embed a map in a
Flash or Flex application. ActionScript APIs are very similar to JavaScript APIs in
terms of structure and functionality , because JavaScript and ActionScript are
close cousins.

 3D maps—Advanced 3D interactive applications such as Google Earth and Bing
Maps 3D provide a much riche r user expe rience along w ith capability to be
embedded on a web page.  3D maps let users see buildings and terrain in 3D,
with the added ability to rotate and tilt  the angle in addition to panning and
zooming. To attempt to achieve near phot orealism, all 3D buildings are tex-
tured using composites of aerial photography.

 Directions—Some mapping APIs can return driving, public transit, and walking
directions between two points and allow you to display this information using
polylines (a polyline is a continuous line composed of one or more line seg-
ments). This can be a po werful tool if your application is intended for getting
people from one place to another.

 Map view —The base def ault view is the  traditional map view, which displays
roads, highways, and borders, as shown in the left section of figure 3.2.

 Satellite view—Some mapping tile providers can provide high-resolution satellite
images as map tiles, which might be essential for some applications. While the
term satellite view is used commonly, these images are mostly aerial photography
taken from airplanes rather than from satellites, as shown in the middle section
of figure 3.2.

 Terrain view—Terrain view emphasizes geographical features with shading to
show elevations, as shown in the right section of figure 3.2.

 Hybrid view—Hybrid view is the combination of traditional map view with sat-
ellite view. Most features such as roads and borders are marked on top of high-
resolution imagery.
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Figure 3.2 Map, satellite, and terrain views of Spirit Lake, Iowa

 Street View—The Google Maps–only Street View feature provides a ground-level
360-degree view of streets in some major cities. This may be an important feature
if you want to show your users the actual photos of a location in your application.

 Bird’s-eye View—Available only in Bing Maps, th e Bird’s-eye View feature offers
aerial photos from four angles in over 100 cities in the United States, Canada,
and Japan and in over 80 European locations. These non-oblique (usually taken
at 40 degrees) im ages are much m ore detailed than the aerial views from
directly above buildings. Signs, advertisements, pedestrians, and other objects
are clearly visible in many Bird’s-eye Views.

 Geocoding—With geocoding (or geolocating or geotagging), you can find the geo-
graphic coordinates (latitude and longitude) of an entity from other geographic
data, such as street address or ZIP code. For example, you can find that “1 Times
Square, New York, NY” corresponds to lati tude=40.7566 and longitude=-
73.9862, as shown in figure 3.3.

Figure 3.3 Result of geocoding “1 Times Square, New York, NY”
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Geocoding is fundamental to any location-based service. You’ll see shortly all
the mapping APIs that support geocoding, but it’s also possible to purchase a
geocoding database and use it locally o n your server or on the client to speed
up the processing time. The advantages of using a well-known and tested geo-
coding API are that they can take pretty much any input (“ny,” “manhattan,”
“10001,” “1 park ave.”) and do their best to return the best matching lat/long
(or sometimes, if the address isn’t clear, the geocoding API may return multiple
results with the most likely lat/long in first place). When you don’t have a good
address (for example, “1 park ave.”), it might be difficult or just impossible to
get the exact lat/long when using a local geocoding database. Furthermore, if
you have a bad address (for example, “1  main street”), it won’ t be possible to
map it to a geographical location no matter which service you use. So you have
to be prepared for such cases where geocoding might just outright fail. 

One other concern is that sometimes the data that comes from third parties
may have an address but not the latitude/longitude for the entity. An example
of this may be location-based ads that come only with an address. When you
have to geocode huge numbers of entities in a large batch, it is best to cache the
geocoding results to minimize processing time.

 Reverse geocoding—This is the reverse of geocoding, as the name implies. You can
find the address or ZIP code of an e ntity from its geographic coordinates.
Reverse geocoding is more straightforward than geocoding, because you have a
latitude and longitude that can match only one address/ZIP code. Using a local
database is more feasible in this case to speed things up.

 Mobile friendly—Maps that are intended for use on mobile phones with less reso-
lution and smaller screen size should ha ve less text w ith larger font and fewer
annotations. You have to make sure that  your map provider can switch its map
tiles depending on where your service is running.

 Traffic—Some mapping providers include information to render real-time traf-
fic flow conditions to the maps of some major cities. If a route shows red, it’ s
stop-and-go traffic; yellow, slight congestion; and green, free-flowing traffic.

 Enterprise version—Some mapping providers can provide their software as a com-
mercial service, which features intranet and advertiseme nt-free implementa-
tions. If you want to build an intranet application off the public web for a large
corporation and you want to control all aspects of mapping, the enterprise ver-
sion of the mapping API is a must. Also, most mapping API providers require
that your service be available free to th e public. If you plan on charging users
for your service, you need to get an enterprise license from your mapping API
provider.



44 CHAPTER 3 Mapping
 Slippy maps—If your application is interactive, slippy maps is a must-have fea-
ture. A slippy map is type of web-brow ser-based map client that allows you to
dynamically pan the map by grabbing and sliding the map im age in any direc-
tion. Modern web browsers allow dynami c loading of map tiles in response to
user action without requiring a page  reload. This dynamic effect makes map
viewing more intuitive.

 Static maps—If your application doesn’t require interaction, static map images
should be preferred to slippy maps because they significantly decrease startup
time and memory use and they do n’t require JavaScript. Some mapping APIs
provide static map images that can be easily embedded on web pages.

 Vector maps—Although most mapping APIs work with raster map tiles (that is,
bitmaps), a vector-based (vector graphics is the use of geometrical primitives such
as points, lines, curves, and shapes or polygon(s), which are all based on mathe-
matical equations, to  represent images in computer graphics) map might be
more appropriate for your application if you want infinite zoom in/out without
waiting for further downloads. Although it’s still too early for mass adoption of
vector-based maps, they hold gre at promise. Instead of downloading heavy
image files ever y time the zoom level changes or the map is panne d, vector
maps are rendered dynamically on the fly after the initial  data download from
the map server. They provide faster download speeds and ver y responsive dis-
play of map information.

 Map styles—Being able to change the colors, fonts, and various other esthetics
on maps might be required for some applications. CloudMade offers an inter-
active style editor that lets you customize the look of your maps down to the tini-
est details.

3.2 Comparison of mapping APIs
After reviewing all the important factors for mapping APIs, now let’s take a closer look
at how each mapping API compares against the others in table 3.1. This will help you
see the big picture when it comes to mapping APIs. In this section, we’ll also show you
some sample code for each mapping API, so that you can pick the right API by looking
at its basic structure and see how it compares to the others.

 It’s also interesting to note that Google Maps has surpassed MapQuest in usage as of
2009, whereas Yahoo Maps keeps its third position. Bing Maps (because of the recent
name change—it used to be called Microsoft Virtual Earth) and CloudMade (because
it just launched and doesn’t aim to be a consumer destination portal) do not appear
in the traffic chart in figure 3.4.

 Next, we’ll analyze all the major mapping APIs in more detail and provide some
code samples to help you decide which one is most appropriate for your project.

http://en.wikipedia.org/wiki/Primitive_(geometry)
http://en.wikipedia.org/wiki/Primitive_(geometry)
http://en.wikipedia.org/wiki/Point_(spatial)
http://en.wikipedia.org/wiki/Line_(mathematics)
http://en.wikipedia.org/wiki/Curve
http://openstreetmap.org
http://en.wikipedia.org/wiki/Polygon
http://en.wikipedia.org/wiki/Polygon
http://en.wikipedia.org/wiki/Image
http://en.wikipedia.org/wiki/Computer_graphics
http://en.wikipedia.org/wiki/Computer_graphics
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Figure 3.4 Traffic of major map destination websites2

Table 3.1 Comparison of mapping APIs

Feature MapQuest Google Bing Yahoo CloudMade

JavaScript Yes Yes Yes Yes Yes

Flash/ActionScript Yes Yes Yes Yes Yes

3D - Yes Yes - -

Directions Yes Yes Yes Yes Yes

Map view Yes Yes Yes Yes Yes

Satellite view Yes Yes Yes Yes -

Terrain view - Yes - - -

Hybrid view Yes Yes Yes Yes Yes

Street view - Yes - - -

Bird’s-eye view - - Yes - -

Geocoding Yes Yes Yes Yes Yes

Reverse geocoding Yes Yes Yes Yes Yes

Mobile friendly Yes Yes Yes Yes Yes

Traffic Yes Yes Yes Yes -

Enterprise Yes Yes Yes Yes Yes

Slippy maps Yes Yes Yes Yes Yes

Static maps Yes Yes Yes Yes Yes

Vector maps - - - - Yes

Map styles - - - - Yes

2 http://compete.com

http://compete.com
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3.2.1 MapQuest

MapQuest is the oldest map provider of all the choices. Founded in 1967 as a division
of RR Donnelley to manufacture paper maps and related products, it became an inde-
pendent company in 1994 and was acquired by AOL in 2000. The MapQuest w eb
mapping service was launched in 1996, and it became the de facto standard for online
mapping until the ascent of competing services from Yahoo!, Google, and Microsoft.
MapQuest released its Ajax-capable slippy maps in January 2007.

 The MapQuest JavaScript API is a mod ern, object-oriented API namespaced to
MQA with MQA.Object and MQA.Type as the base objects. You start your application
by creating a MQA.TileMap object and then call its methods to implement your
functionality.

 It also contains interesting features such as Icon Declutter, for times when a map
view contains map icons overla pping each other. Icon Declutter moves those icons
away from each other and allows distribution in a selected style.

 The MapQuest API is available for Adobe Flex, Flash, ActionScript, C++, Java,
JavaScript, and .NET at http://developer.mapquest.com. The following listing shows
how you can cr eate a simple interactive map on a web page using the MapQuest
JavaScript API.

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<html>
<head>
    
    <script src="http://btilelog.access.mapquest.com/tilelog/
    transaction?transaction=script&key=YOUR_KEY_HERE&itk=true
    &v=5.3.s&ipkg=controls1></script>                                    

</head>
<body>

    <div id="mapWindow" style="width:900px; height:520px;">
    ➥</div>        
    
    <script language="JavaScript">
        
        myMap = new MQA.TileMap (
                ➥document.getElementById(’mapWindow’));                     

        
        MQALatLng(40.0446,-76.4131),"sat"); 

    </script>
</body>
</html>

This code example first includes the MapQuest library and then creates a DIV B to
hold the map object. This DIV component is passed to the actual map object when it’s

Listing 3.1 Sample MapQuest JavaScript API code

Include MapQuest library

Declare DIV to hold mapb

Create base 
MQA.TileMap objectc

Set map center, 
map tile typed

http://developer.mapquest.com
http://btilelog.access.mapquest.com/tilelog/transaction?transaction=script&key=YOUR_KEY_HERE&itk=true&v=5.3.s&ipkg=controls1></script
http://btilelog.access.mapquest.com/tilelog/transaction?transaction=script&key=YOUR_KEY_HERE&itk=true&v=5.3.s&ipkg=controls1></script
http://btilelog.access.mapquest.com/tilelog/transaction?transaction=script&key=YOUR_KEY_HERE&itk=true&v=5.3.s&ipkg=controls1></script
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created in JavaScript C. This creates the map on the screen, and the code then sets
the center and the map tiles type of the map d, which displays the map on the web
page properly.

 The GIS data used in MapQuest maps is provided by Navteq, Tele Atlas, and other
third parties.

3.2.2 Google Maps

Google announced its web mapping service on February 8, 2005, following its acquisi-
tion of Where 2 Technologies in 2004. Google Maps quickly grew in usage to be the
most popular web mapping ser vice by 2009 with its intuitive user interface, a rich set
of features, and its integration into many web applications through its API.

 Google Maps API was released in July 2005. Google Maps API also provides Google
Earth integration, which requires the Google Earth plug-in to be installed. On June
14, 2006, Google Maps for Enterprise was officially launched. As a commercial service,
it features intranet and advertisement-free implementations. On May 15,  2008,
Google Maps API was ported to Flash and ActionScript 3 as a foundation for richer
internet applications.

 Google Maps API uses JavaScript extensively. As the user drags the map, the grid
squares are downlo aded from the server and inserted into the page, avoiding the
reloading of the page, hence providing for a smooth user experience. 

 Google Maps API has the largest developer base, with a large selection of tutorials
and open source lib raries to extend the functionality of Google Maps even further .
One of these auxiliary libraries is the GMaps Utility Library,3 which is supported by the
Google Maps API team. Some of these extra libraries are needed if you’ll be playing
with large data sets and lots of markers on maps. 

 GMaps2 is the ele mentary Google Maps JavaScript API object. Objects of this class
define a single map on a page. You may create more than one instance of this class;
each object will define a separate map on the page. After creating the GMaps2 object,
you set its properties, call its methods, add marker objects  to it , and liste n to user
events to create your interactive application.

 The API is available for JavaScript, Flash, and ActionScript at http://
code.google.com/apis/maps/. The followi ng listing displays how you can create a
simple interactive map on a web page using the Google Maps JavaScript API.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">
<html xmlns="http://www.w3.org/1999/xhtml" 
  xmlns:v="urn:schemas-microsoft-com:vml">
<head>
<meta http-equiv="content-type" content="text/html; charset=utf-8"/>

3 mng.bz/w8rb 

Listing 3.2 Sample Google Maps JavaScript API code

http://mng.bz/w8rb
http://code.google.com/apis/maps/
http://code.google.com/apis/maps/
http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd
http://www.w3.org/1999/xhtml
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<script src="http://maps.google.com/maps?file=api&amp;v=2
    ➥&amp;sensor=false&amp;key=YOURKEYHERE"
    ➥type="text/JavaScript"></script>                            

<script type="text/JavaScript">                                          
function initialize() {
    
    if (GBrowserIsCompatible()) {                                        
        
        var map = new GMap2(document.getElementById("map_canvas"));      
        
        map.setCenter(new GLatLng(37.4419, -122.1419), 13);
        
        map.setUIToDefault();
    }
}
</script>
</head>

<body onload="initialize()" onunload="GUnload()">                        
    <div id="map_canvas"
   ➥style="width: 500px; height: 300px"></div>      
</body>
</html>

This code example includes the  Google Maps library and the script B. The script is
run after the page is loaded and after chec king to see if the browser is Google Maps
compatible C. It creates the map object d. After the map object is created, it is cen-
tered and the user interface option is set to the default UI widgets. 

 An important detail is that the pa ge should call GUnload when the user navigates
away from the page. This is im portant to get rid of m emory leaks related to Google
Maps e. Also, you have to get a separate Google Maps API Key for each of your web
pages.

 The GIS data used in Google Maps is provided by Tele Atlas.

3.2.3 Bing Maps

Bing Maps was released in December 2005 as Windows Live Local, which was later
changed to Live Search Maps. On June 3, 2009, Microsoft officially rebranded Live
Search Maps as Bing Maps and the Virtual Earth platform as Bing Maps for Enterprise.

 Microsoft continuously updates its map data sets to stay competitive in terms of
the most up-to-date map details. 3D view was added on November 6, 2006, for the
Windows platform.

 In the Bing Maps JavaScript API, VEMap is the elementary object. You develop your
application by setting the properties and calling functions on this object.

Include Google Maps library

Declare script called 
after page loadsb

Check if browser 
is Google Maps 
compatible

c

d
Create map

object

Call GUnload 
on page unload

e 

Declare div that holds 
map component 

http://maps.google.com/maps?file=api&amp
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 The API is available for JavaScript (and SOAP, in En terprise version) at http://
www.microsoft.com/maps/developers. The next listing displays how you can create a
simple interactive map on a web page using the Bing Maps JavaScript API.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://
www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">

<html>
<head>
    <meta http-equiv="Content-Type" content="text/html; charset=utf-8">

     <script type="text/JavaScript" src="http://ecn.dev.virtualearth.net/
mapcontrol/mapcontrol.ashx?v=6.2">

    ➥</script>        
     <script type="text/JavaScript">    
      var map = null; 
      function GetMap()
      {
    
         map = new VEMap('myMap'); 
        
         map.LoadMap();  
      }   
      </script>
   </head>
   <body onload="GetMap();">
     
      <div id='myMap'
     ➥style="position:relative; 
➥width:400px; height:400px;"></div>                                                      

   </body>
</html>

This code example is similar to other map API samples. It loads the Bing Maps library.
The main script B that’s called when the page is loade d creates the map object C
and then loads the map d, which is displayed on the web page. 

TIP You can enable the 3D map mode and center the map on a specific coordi-
nate just by replacing one line of the previous code. Replace map.LoadMap()
with map.LoadMap(new VELatLong(47.22, -122.44), 12, 'r', false,
VEMapMode.Mode3D, true);.

The GIS data used in Bing Maps is provided by NAVTEQ.

3.2.4 Yahoo! Maps

Yahoo announced the addition of Yahoo! Maps to its Internet guide on April 24, 1996.
For this Yahoo partnered with Proximus Co rporation. These static maps provided
users with a glimpse of what was to come.

Listing 3.3 Sample Bing Maps JavaScript API code

Include Bing Maps library

Declare main script 
called on page loadb

Create map objectc

Load mapd

Declare div object that 
holds map component

http://www.microsoft.com/maps/developers
http://www.microsoft.com/maps/developers
http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd
http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd
http://ecn.dev.virtualearth.net/mapcontrol/mapcontrol.ashx?v=6.2
http://ecn.dev.virtualearth.net/mapcontrol/mapcontrol.ashx?v=6.2
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 Yahoo! kept investing in its mapping business, and interactive Yahoo! Maps was
launched on November 2, 2005. Even though Google Maps and MapQuest are the
two leading online map providers, Yahoo! maintains its third position, ahead of the
rest of the pack. 

 In the Y ahoo! Maps JavaScript API, YMap is the elementary object. You start your
application by creating an instance of this  object, and then you set its properties and
call its methods to extend functionality. Yahoo! also provides other APIs such as Local,
Weather, and the like that mesh very smoothly with its mapping API.

 The API is available for JavaScript, Flash, and ActionScript at http://developer
.yahoo.com/maps. The following listing displays how you can create a simple interac-
tive map on a web page using the Yahoo! Maps JavaScript API.

<html>
<head>

<script type="text/JavaScript"
src="http://api.maps.yahoo.com/ajaxymap?v=3.8&appid=YMAPSKEYHERE">
    ➥</script> 

<style type="text/css">     
    #map{ height: 75%; width: 100%;}
</style>
</head>
<body>

<div id="map"></div>               
<script type="text/JavaScript">
    
    var map = new YMap(document.getElementById('map')); 
     
    map.addTypeControl();      

    map.setMapType(YAHOO_MAP_REG);  
    
    map.drawZoomAndCenter("San Francisco", 3);  
</script>
</body>
</html>

The code example loads the Yahoo! Maps library and sets the style for the map com-
ponent B. The main script that’s called when the page is lo aded creates the map
object C and then adds the map type c ontrols d, sets the initial map type to regular e,
and centers the map on San Francisco with the zoom level set to 3 f. 

 The GIS data used in Yahoo Maps is provided by NAVTEQ.

Listing 3.4 Sample Yahoo Maps JavaScript API code

Include Yahoo! Maps library

Set properties for 
map component b

Declare div object that 
holds map component

Create map 
object

c

Add map type controld

Set map typee

Display map centered on 
geocoded locationf

http://developer
http://api.maps.yahoo.com/ajaxymap?v=3.8&appid=YMAPSKEYHERE
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3.2.5 CloudMade

CloudMade is a relative newcomer to the world of onli ne mapping. The company
launched its products in February 2009, offering APIs and fully customizable dynami-
cally renderable maps. 

 CloudMade uses exclusive ly Creative Commons–licensed OpenStreetMap data
and was cofounded by the founder of OpenStreetMap, Steve Coast.

 For a fully featured slippy map, CloudMade supports OpenLayers. OpenLayers is a
JavaScript library for displaying maps on the web in a zooming/panning dynamic dis-
play. This fully featured JavaScript API includes support for layer selection, transparent
layers, markers, vector objects, and more.

 CloudMade also has a ligh tweight alternative product called Web Maps Lite for
developers who need a simple, fast-loading interface. 

 CloudMade’s Style Editor (figure 3.5) allows users to edit the color scheme and layers
visible in web-accessible maps, allowing customization that Google Maps, Yahoo!
Maps, and other large-scale competitors don’t provide.

Figure 3.5 CloudMade Style Editor
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The CloudMade API is available for JavaScript, Flash, Python, Ruby, Java, Perl, C++ for
web, iPhone, Java ME, Windows Mobile, Symbian, Android, BlackBerry, and Windows
platforms at http://developers.cloudmade.com. CloudMade’s mobile SDKs are pro-
vided by Nutiteq on Android, Java ME, and RIM, and CartoType on Windows Mobile
and Symbian, except the iPhone, for which CloudMade has its own mobile SDK.

 The following listing shows how you can create a simple interactive map on a web
page using the CloudMade JavaScript API.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" "http://www.w3.org/
TR/xhtml1/DTD/xhtml1-strict.dtd">

<html xmlns="http://www.w3.org/1999/xhtml" xml:lang="en">
<head>
  
  <script type="text/JavaScript" src="http://tile.cloudmade.com/wml/latest/

web-maps-lite.js"></script>           
</head>
<body>

  <div id="cm-example" style="width: 500px; height: 500px"></div> 
  
  <script type="text/JavaScript">  
    
    var CloudMade =
    ➥new CM.Tiles.CloudMade.Web({key: 'YOURKEYHERE'});
    
    var map = new CM.Map('cm-example', CloudMade);
    
    map.setCenter(new CM.LatLng(51.514, -0.137), 15); 

  </script>
</body>
</html>

This code example first loads the  CloudMade library, and then the main script  B is
loaded. This main script is called when the page is loaded, and it creates the main
CloudMade object C that’s used to create the map object d. Once the main map
object is created, the code example centers the map at the specified lat/long and sets
the zoom level to 15 e. After this the map is displayed on the page.

3.2.6 Mapstraction

There are many diff erent mapping API providers to choose from, each with slightly
different functionality, design, and t erms of service. Mapstraction makes deciding
which provider to use easy by allowing you to write your mapping code once and then
easily switch providers as needed.

 Mapstraction is an open source library (BSD license) that provides a common API
for various JavaScript mapping APIs to enab le switching from one  to another as
smoothly as possible. Developers can co de their applications once and then easily

Listing 3.5 Sample CloudMade JavaScript API code

Include CloudMade library

Declare div object that 
holds map component

Declare script that 
runs when page 

b
Create main 
CloudMade 
object

c

Create map object d

Set center of map 
and zoom levele

http://developers.cloudmade.com
http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd
http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd
http://www.w3.org/1999/xhtml
http://tile.cloudmade.com/wml/latest/web-maps-lite.js"></
http://tile.cloudmade.com/wml/latest/web-maps-lite.js"></
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switch mapping providers based on project needs, terms and conditions, and new
functionality. 

 Users can also switch maps as desired based on personal taste and quality of maps
in their local area. Various tools built on top of Mapstraction allow users to easily inte-
grate maps into their own sites and configure them with different controls, styles, and
provider. 

 Mapstraction supports the following:

 Eleven major mapping providers 
 Dynamic switching of providers 
 Points, lines, and polygons
 Marker filtering by time, category, or any attribute
 Image overlay and base tiles
 GeoRSS and KML feed import
 Geocoding of addresses
 Driving directions

The Mapstraction API is available at http://mapstraction.com. The next listing shows how
you can create a simple interactive map on a web page using the Mapstraction API.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" "http://www.w3.org/
TR/xhtml1/DTD/xhtml1-strict.dtd">

<html xmlns="http://www.w3.org/1999/xhtml"
    ➥xmlns:v="urn:schemas-microsoft-com:vml">
<head>
  <meta http-equiv="content-type" content="text/html; charset=utf-8"/>

  <script src="http://maps.google.com/maps?file=api&v=2&key=GMAPSKEYHERE"></
script>

  <script type="text/JavaScript" src="http://api.maps.yahoo.com/
ajaxymap?v=3.0&appid=YAHOOKEYHERE"></script>

  <script src="http://dev.virtualearth.net/mapcontrol/mapcontrol.ashx?v=6"></
script>

  <script src="http://openlayers.org/api/OpenLayers.js">
  </script>

  <script 
type="text/JavaScript" charset="utf-8" src="http://mapstraction.com/
mapstraction-js/mapstraction.js">

    </script>  

  <script type="text/JavaScript"> 
    var mapstraction;
    function initialize() {

Listing 3.6 Sample Mapstraction code that can switch among multiple APIs

Include all mapping 
APIs usedb

Include Mapstraction 
library

Declare main 
scriptc

http://mapstraction.com
http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd
http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd
http://www.w3.org/1999/xhtml
http://maps.google.com/maps?file=api&v=2&key=GMAPSKEYHERE"></
http://api.maps.yahoo.com/ajaxymap?v=3.0&appid=YAHOOKEYHERE"></
http://api.maps.yahoo.com/ajaxymap?v=3.0&appid=YAHOOKEYHERE"></
http://dev.virtualearth.net/mapcontrol/mapcontrol.ashx?v=6"></
http://openlayers.org/api/OpenLayers.js
http://mapstraction.com/mapstraction-js/mapstraction.js
http://mapstraction.com/mapstraction-js/mapstraction.js
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     mapstraction =
    new Mapstraction('map_canvas','yahoo');  

      mapstraction.setCenterAndZoom(
         new LatLonPoint(37.75,-122.44), 8);
    }
  </script>
  <style type="text/css" media="screen">
    .mapstraction { height: 300px; width: 100%; z-index: 1; }
  </style>
</head>

<body onload="initialize()"
  style="font-family: Arial;border: 0 none;">  

  
  <div id="map_canvas" style="width: 100%; height: 400px">
   </div>         
</body>
</html>

This Mapstraction code exam ple first loads all the needed libraries B. If you don’t
intend to switch between mapping APIs dynamically, don’t include all the JavaScript
libraries in your HTML code. You should include only the mapp ing API that you
intend to use, which will decrease startup time and memory use. 

 The code sample then runs the main script C, which creates the map object and
passes which provider/API you’d like to use d; in this example we’re using Yahoo!.
Mapstraction starts passing all the map API calls into the Yahoo! JavaScript API, which
creates a Yahoo! map object. The code example then centers the map at the specified
lat/long and sets the zoom level to 15 e. After this a Yahoo! map is displayed on the
page. At this point t he map API can be swi tched dynamically to another provi der by
user feedback if the user requests to see the map through another provider.

3.2.7 A word on licensing

It’s important to analyze the terms of use for mapping APIs before committing to one of
them in your application. Failing to do so might cause a lot of wasted time and effort.

 For example, the Yahoo! Maps API terms of use4 state that you cannot

use the Yahoo! Maps APIs with location information that is less than 6 hours old and
derived from a GPS device or any other location sensing device;

4 mng.bz/qp4b 

Create 
map objectd

Set center 
of mape

Call initialize 
when page loads

Declare div object for 
map component

http://mng.bz/qp4b
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or

use the Yahoo! Maps APIs with location information derived from a GPS device or any
other location sensing device where such information was not uploaded to your application
or service directly by the end user;

The Google Maps API terms of use5 state that you cannot 

use the Static Maps API other than in an implementation in a web browser;

or your service cannot

require a fee-based subscription or other fee-based restricted access;

or, regarding advertising,

The Service currently does not include advertising in the maps images. However, Google
reserves the right to include advertising in the maps images provided to you through the
Service, but will provide you with ninety (90) days notice prior to the commencement of
advertising in the maps images.

So if your service will require paid subscriptions, you can’t use the Google Maps API
without getting an explicit license from Google. You also can’t use the Yahoo! Maps
API if you have an application that shows lo cation information that is newer than six
hours. Also, mobile applications usually require explicit licensing, so read through all
the terms of use and contact the  provider to make sure you won’t run into troubles
down the road. You may end up with a Google Maps application that has Google ads
plastered all over it.

 Now let’s look at the companies that collect the geodata that ’s used in creating
these maps.

3.3 Map providers
There are t wo big commercial competitors when it comes to map data sources:
NAVTEQ and Tele Atlas. Along with these two, now there’s an open source option in
the form of OpenStreetMap.

 You can purchase map tiles and serve them yourself. Or you can use a ser vice that
serves map tiles for you. For example,  you can purchase a service from Microsoft to
serve your application map tiles from NAVTEQ. Or you can purchase custom map tiles
from CloudMade (OpenStreetMap data) and serve them from your own servers using
the Web Map Service (WMS) standard, which was c reated by the Open Geospatial
Consortium (OGC).

5 http://code.google.com/apis/maps/terms.html

http://code.google.com/apis/maps/terms.html
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TIP: WMS The OpenGIS Web Map Service interface standard provides a sim-
ple HTTP interface for requesting geo-registered map i mages from one or
more distributed geospatial databases. A WMS request defines the geographic
layers and area of interest to be processed. The response to the request is one
or more geo-registered map images (returned as JPEG, PNG, and the like) that
can be displayed in a browser applicat ion. The interface also supports the
ability to specify whether the returned images should be transparent so that
layers from multiple servers can be combined or not.

One way to ser ve your own custom  map tiles is by using G eoServer. GeoServer is an
open source server written in Java that allows users to share and edit geospatial data.
Designed for interoperability, it publishes data from any major spatial data source
using open standards. GeoServer is the reference implementation of the Open Geo-
spatial Consortium Web Feature Service standard, and it implements the Web Map
Service and Web Coverage Service specifications.

 In your application, you can switch between providers dynamically, depending on
the geographical location, to serve the best tiles for a given area.

TIP: PANNING AND ZOOMING A common technical hurdle with implementing
your own map display on a slow and low-powered mobile device is implement-
ing panning and zooming of the map. As you get map tiles from your map tile
provider to display on the sc reen, you should ask for the map tiles for the
right zoom level. And when th e user moves the map, you should ask for the
map tiles adjacent  to the existing ones. It is re commended to cache old
unused map tiles in memory in a first-in/first-out queue. The oldest tile
should be discarded first. And when the user zooms in or zooms out, you have
to replace all your tiles, in which case you might find it reasonable to dump all
your cache if you don’t have enough memory on the device. Managing your
tile cache is a big issue on resource -strapped mobile platforms. Experiment
with different schemes until you find the optimal solution.

Now we’ll analyze the three major sources of map data that you see on maps every day.

3.3.1 NAVTEQ

NAVTEQ6 creates the base digital maps and map content that power navigation and
location-based services solutions around the world. NAVTEQ, based in Chicago, was
founded in 1985 and was acquired by Nokia in 2007. It continues to opera te
independently.

 NAVTEQ generates all its data through firsthand observations and not through gov-
ernment-released data. It provide s data used in a wide range of applications,
including automotive navigation systems for BMW, Chrysler, Mercedes-Benz, Mini, and
many other car makers (accounting for around 85% of market share).

6 http://navteq.com

http://navteq.com
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Figure 3.6 NAVTEQ’s own Java applet showing Central Park, New York, with a 45-degree tilt 
at http://navteq.com

Portable GPS devices made by Garmin, Magellan, and Lowrance and web-based appli-
cations such as Yahoo! Maps, Bing Maps, and MapQuest also use its maps. Microsoft’s
Flight Simulator X uses NAVTEQ data for automatic terrain generation.

 The NAVTEQ digital map database,  shown in figure 3.6, now spans 77 countries
on 6 continents.

 NAVTEQ’s main competitor is Tele Atlas.

3.3.2 Tele Atlas

Tele Atlas7 is a Netherlands-based company founded in 1984. It provides digital maps
and GIS data for mapping, navigation, and location-based services, including personal
and in-car navigation systems, and provides data used in a wide range of mobile and
internet map applications. Since July 30, 2008, the company has been a wholly owned
subsidiary of automotive navigation system manufacturer TomTom.

 Tele Atlas has an agreement to provide mapping data to Google Maps until 2013.
Under this agreement, Tele Atlas now has access to  corrections and updat es to the
data made by the Google Maps community. 

 Tele Atlas relies on lots of different resources for data colle ction, including vans
equipped with high-tech cameras taking pictures of the road and road furniture every
four seconds; city, government, and local resources; and postal  resources. These

7 http://teleatlas.com

http://navteq.com
http://teleatlas.com
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resources indicate new developments, and the c ompany prioritizes their driving
efforts accordingly. Tele Atlas claims that they perform smart driving and as a result
have better cost management.

 Tele Atlas provides maps, as shown in figure 3.7, that include detailed street-level and
interconnecting road networks for 90 countries around the world, covering 30 million
kilometers of roads. In addition, Tele Atlas Connect provides basic mapping and rout-
ing functionalities for digital map coverage of more than 200 countries and territories
worldwide, as shown in figure 3.8.

TIP: TELE A TLAS VERSUS NAVTEQ MAP DATA Accuracy of Tele Atlas versus
NAVTEQ map data is a big point of content ion between the two companies
and their users. While some users contend that NAVTEQ maps are more accu-
rate in the United States, studies ha ven't come up with soli d differences
between the two data providers. 

In general, the quality of Tele Atlas or NAVTEQ map data may vary greatly
between different locations in the world, depending on their local data part-
ners. It would be best to compare their data carefully for your specific loca-
tion before licensing data from either company.

Figure 3.7 Tele Atlas map data of Central Park, New York, seen through Google Maps
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Figure 3.8 Tele Atlas global coverage map (from Tele Atlas website)

3.3.3 OpenStreetMap

OpenStreetMap8 is a collaborative project to create a free editable map of the world.
It’s like Wikipedia for map data, allowing anyone to create and edit geographical data.

 The maps, as shown in figure 3.9, are created using data from portable GPS
devices, aerial photography, other free sources, or simply local knowledge. Both ren-
dered images and the ve ctor data sets are available for download under a Creative
Commons Attribution-ShareAlike 2.0 license. 

 OpenStreetMap was born out of the need to be able to create free open source
maps that anyone can use in their application without paying a fee to a map data pro-
vider. Data fro m commercial mapping agencies contains copyright Easter eggs to
catch anyone copying it. These Easter eggs take the form of fake or missing streets or
features like churches and schools that d on’t exist. Maps made using licensed data
then can be identified easily.

 OpenStreetMap doesn’t guarantee any kind of accuracy because it’s all edited by
the public in t he Wikipedia style, but it provides a starting point that’ s constantly
evolving and improving in terms of data accuracy and richness. OpenStreetMap holds
mapping parties to accelerate the generation of maps in certain areas.

 Now that we’ve analyzed all the available mapping APIs and map tile sources, let’s
look at another vital element for your LBS application: actually finding the location of
your user so that you can present them with the most relevant and useful information.

8 http://teleatlas.com

http://teleatlas.com
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Figure 3.9 OpenStreetMap data of Central Park, New York, at http://openstreetmap.org

3.4 Browser-based location
Location-based services are no longer limited to mobile or GPS devices. Web services
running in browsers can now access a user’ s location through centralized databases,
such as Fire Eagle, or through Wi-Fi signal geolocation and IP geocoding, as in the
case of Loki from Skyhook Wireless and Firefox 3.5 using Google’s backend
geolocation.

 Websites that use location-aware browsing will retrieve where you are in order to
bring you more relevant information or to save you time  while searching. Let’s say
you’re looking for a pizza restaurant in your  area. A website will be able to ask you to
share your location so that simply searching for “pizza” will bring you the answers you
need. No further information or extra typing is required.

 This method is being formalized as the Geolocation API Specification by the World
Wide Web Consortium.9 This specification defines an API that provides scripted access
to geographical location information associated with the hosting devi ce, in this case,
the web browser.

 In the next sections, we’ll look at some services that location enable web services.

9 http://www.w3.org/TR/geolocation-API/

http://openstreetmap.org
http://www.w3.org/TR/geolocation-API/
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3.4.1 Fire Eagle

Fire Eagle10 is a Yahoo!-owned service that acts as a store for a user’s location. Differ-
ent services can hook into Fire Eagle through the Fire Eagle API via a user’s approval.
A user can approve different services to write into or read from this location data
store. A user can set their location in Fire Eagle using one service and then utilize that
location information in another service, which may not have access to GPS directly. 

 For example, a user can set their cu rrent location in Fire  Eagle using GPS from
their mobile phone. Later they can utilize this location on a concerts website on their
laptop. Then the concerts website, which wouldn’t have access to the user’s location
under normal circumstances, can offer a better service by utilizing the current loca-
tion of the user and showing them all the concerts nearby.

 Fire Eagle works through OAuth, and many libraries are available to access the service
for PHP, JavaScript, ActionScript, C#, Java (Android and J2ME), Perl, Python, and Ruby.

 Figure 3.10 shows how Fire Eagle works.

3.4.2 Loki

Skyhook Wireless offers Loki,11 a free virtual GPS toolbar that automatically integrates
a user’s location with web content such as Google Maps, Fandango, Weather.com, and
more. The following listing accesses a user’s location using Loki and then displays this
location using the Google Maps API.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">
<html xmlns="http://www.w3.org/1999/xhtml" 
      xmlns:v="urn:schemas-microsoft-com:vml">
<head>

<meta http-equiv="content-type" content="text/html; charset=utf-8"/>

10 http://fireeagle.yahoo.net/developer/documentation
11 http://www.loki.com/

Listing 3.7 How to show a user’s location on a map using Loki

Figure 3.10 Fire Eagle overview 
(from Fire Eagle website)

http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd
http://www.w3.org/1999/xhtml
http://fireeagle.yahoo.net/developer/documentation
http://www.loki.com/
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<script src="http://maps.google.com/maps?file=api&amp;v=2&amp;sensor=false
   &amp;key=YOURKEYHERE" type="text/JavaScript"></script> 
<script type="text/javascript" src="http://loki.com/plugin/

➥files/loki.js"></script>  

<script type="text/javascript">
//<![CDATA[        

var map;
function init() {       
  
  map = new GMap2(document.getElementById("map"));
  
  map.setCenter(new GLatLng(42.36463232550283, 
                           -71.05836868286133), 13);

  requestLocation();                                 
}

function requestLocation() {    

  var loki = new LokiAPI();

  loki.onSuccess = function(location) {     

    var point = new GLatLng(parseFloat(location.latitude),
                           parseFloat(location.longitude));

    map.setCenter(point, 13);                

    var marker = new GMarker(point);      

    map.addOverlay(marker);

    
    marker.openInfoWindowHtml(location.latitude+','
                          +location.longitude+'');       
  };

  loki.onFailure = function(error, msg){
    alert('An error has been encountered ('+error+'). '+msg);
  };

  
  loki.setKey("YOURKEY");   

  loki.requestLocation(true,loki.NO_STREET_ADDRESS_LOOKUP);
}

Include Google 
Maps library

 Include Loki 
library

Create main 
CloudMade 
object

b Create main 
CloudMade 
object

c

Center map on 
these lat and longd

Kick off Loki 
requeste

Call Loki for 
user location

Call If Loki 
is successful

Re-center 
mapf

Create new 
markerg

Open pop-up 
window of 
markerh

Call in case 
of failure

Load your KEY 
to Loki object

Make request 
to Lokii

http://maps.google.com/maps?file=api&amp
http://loki.com/plugin/%E2%9E%A5files/loki.js%22%3E%3C/
http://loki.com/plugin/%E2%9E%A5files/loki.js%22%3E%3C/
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//]]>
</script>
</head>

<body onload="init()" onunload="GUnload()">

    
    <div id="map_canvas" style="width: 500px; height: 300px"></div>
</body>
</html>

This code sample includes the Google Maps and Loki libraries. The main script B
sets up the Google Maps instance C and centers the map on its initial position d.
The code then starts the function that will make the Loki request to find the location
of the user e. If the location is found successfully, the code re-centers the map to the
found location f, creates a marker g, and opens a pop-up window at that location h.
The actual Loki request is made by calling loki.requestLocation i.

3.4.3 Geode

Geode12 is a Firefox add-on that will locate a user’s computer, enabling personalized
and localized content. It follows the W3C’s Geolocation API Specification.

 The following listing is sample code that demonstrates how a web page can access
a user’s location using Geode to provide more relevant data.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">
<html xmlns="http://www.w3.org/1999/xhtml" 
 ➥xmlns:v="urn:schemas-microsoft-com:vml">
<head>
<meta http-equiv="content-type" content="text/html; charset=utf-8"/>

<script src="http://maps.google.com/maps?file=api&amp;v=2&amp;sensor=false
➥&amp;key=YOURKEYHERE" type="text/JavaScript"></script>   
<script type="text/javascript">
//<![CDATA[        

var map;

function init() {                          
  
  map = new GMap2(document.getElementById("map"));  

  map.setCenter(new GLatLng(42.36463232550283, 
                           -71.05836868286133), 13); 

  navigator.geolocation.getCurrentPosition( function(pos){

12 mng.bz/37pW 

Listing 3.8 How to access a user’s location using Geode

Declare div 
for map

Include Google 
Maps library

Call when 
page loads

b

Set up GMap 
instance

c

Declare div for 
map componentd

Access navigator
object’s geo-
location object

e

http://mng.bz/37pW
http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd
http://www.w3.org/1999/xhtml
http://maps.google.com/maps?file=api&amp
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        var point = new GLatLng(parseFloat(pos.latitude),
                           parseFloat(pos.longitude));
        map.setCenter(point, 13);

        var marker = new GMarker(point);    

            map.addOverlay(marker);

        marker.openInfoWindowHtml(pos.latitude+','
                           ➥+pos.longitude+''); 
    }
  )
}

//]]>
</script>
</head>

<body onload="init()" onunload="GUnload()">

    <div id="map_canvas" 
         ➥style="width: 500px; height: 300px"></div> 
</body>
</html>

The Geode sample code loads the Google Maps library, and the main script B sets up
the Google Maps instance C and centers the map on its initial position d. The code then
accesses the navigator object’s geolocation object to call its getCurrentPosition function
and passes a function that should be called with the retrieved location value e. If the
request succeeds, the code creates a new point object f, centers the map on the new loca-
tion g, creates a new marker h, and opens a pop-up window at that location i.

 Geode uses Skyhook’s Loki service.

3.4.4 Native browser support

The World Wide Web Consortium has created the Geolocation API Specification as
the standard way to access  a user’s location in a browser. All the major browsers sup-
port the specification. Table 3.2 lists the current Geolocation API support in major
browsers.

 For example, when you visit a location-aware website, Firefox 3.5+ will ask if you
want to share your location. If you consent, Firefox gathers information about nearby
wireless access points and your computer’s IP address. Then Firefox sends this infor -
mation to the default geolocation service provider, Google Location Services, to get
an estimate of your location.  Firefox then shares that estimate with the  requesting
website. If you don’t consent, Firefox won’t do anything.

Create new 
point object

f
End of type definitiong

Create marker 
object, add to maph

Open marker 
information windowi

Declare div for map 
component
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Chrome supports this through the Google Gears Geolocation API, whereas Opera uses
Skyhook Web Services, which also powers Loki.

 The sample code to access a location natively in the listed browsers is the same as
that shown in listing 3.8.

3.5 Summary
In this chapter you saw that, depending on the specifics of your application, your plat-
form, and your target audience and location, you should pick a mapping API and a
map tiles provider very carefully.

 Although all APIs support JavaScript for web integration, Flash maps provide a
smoother user experience.

 You should let your users change between different map views like satellite view/
terrain view and, if possible, give them the option to style the map tiles.

 Make sure that you have the most up-to-date and accurate map tiles for your target
location. If your coverage area is large, then you should design your applic ation to
switch between map tile providers on the fly, to provide the best map tiles for each area.

 For mobile LBS applications, choose mobile-specific map tiles that are e asier to
read on small screens.

 Test your application from all launch platforms and locations for performance to
make sure that your users won’t give up on you if your maps load too slowly or it takes
too long to pan the map. After all, it’s too easy for them to switch to another LBS appli-
cation that’s fast and responsive.

 In the next chapter, we’ll start analyzing the next important thing for our LBS
application: what to show our users in our application, that is, content.

Table 3.2 Current Geolocation API Specification support in major browsers (2010)

Web browser Geolocation API support

Mozilla Firefox Supported in Firefox 3.5 and later versions

Chrome Supported through Google Gears Geolocation API

Opera Supported in nightly builds

Safari Support coming soon in iPhone’s Safari browser

Internet Explorer Experimental support available for IE8





Content options

The traveler sees what he sees, the

tourist sees what he has come to see.

—Gilbert Keith Chesterton

The breadth and scope o f content options are multiplying as more and more web
services converge with mobile services, giving application developers increasing
choices as to what to show users of  their application. Developers need to deliver
new, exciting content if they want to engage their users because an engaged user is
a sticky user. This is especially important for location-based social networks.

 You can incorporate many different data sources into your LBS application. The
main characteristic of all this data is that each data point is associat ed with a loca-
tion, that is, each has a latitude and a longitude. With the advent of user-generated
content models, now LBS data can also contain user comments, photos, videos, and
the like, and content ownership issues are becoming increasingly blurred. 

This chapter covers
 Licensing content from third parties

 Creating user-generated content

 Creating mashups
67
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 Also, even though most user-generated location-based data originates from mobile
devices, it’s also important to have an online component that lets your users view their
own and others’ data online in a browser when they’re using a desktop computer. 

 In the end, it’s important to analyze the needs of your application and incorporate
the right conte nt and user -engagement models into your ser vice for the success of
your application. You also have to be explicit about terms of service so that your users
know the specific limitations and provisions of your service. Figure 4.1 shows an LBS
application with various layers of content.

 In this chapter we’ll discuss available content options for use in your LBS applications,
and we’ll start by analyzing license and distribution models for this type of content.

4.1 Content licenses
Each piece of content available for LBS applications comes with an associated license.
Content licenses can be divided into three categories: commercial, free to use, and
open source.

 Commercial—You can pay for and license a wide variety of data from companies
such as NAVTEQ or Tele Atlas to incorporate into your LBS application. For
example, you can license gas station pricing data from NAVTEQ and use it in
your application.

Figure 4.1 Centrl.com application with restaurant and discount layers. Green icons (with knife and fork) 
represent the discount layer, and blue icons represent the restaurant reviews layer.

http://mng.bz/88yF
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 Free to use—Depending on the terms of service (TOS), some commercial data
providers allow you to use thei r data in your  application without a license fee,
provided you fulfill some conditions. For example, Yelp TOS allows some third
parties to use their data, if they includ e a link to Yelp in their application.
Yahoo!’s Upcoming property allows you to use their content if you have a non-
commercial project (for commercial projects, you have to contact them and get
permission explicitly).

 Open source—Some data sources, such as Wi kipedia and O penStreetMap, are
open source (mostly Creative Commons License1 and have licens es that allow
anyone (commercial or not) to use the data.

TIP: THE OPENSTREETMAP LICENSE OpenStreetMap data is published under an
open content license, with the intention of promoting free use and redistribu-
tion of the data (bot h commercial and noncommercial). OSM used to be
licensed under the Creative Com mons Attribution-ShareAlike 2.02 license,
but after extensive legal investigation work and community consultation, a
new license has been created for it: the Open Database License (ODbL) from
Open Data Commons3 (ODC), which is more suitable for a map dataset.

Most of the content for LBS applications comes as a data feed in different distribution
formats.

4.2 Content distribution formats
The top distribution formats for LBS applications are GeoRSS, GeoJSON, and KML.
Each of these formats has its own strengths and weaknesses, so le t’s look at each of
them closely.

4.2.1 GeoRSS

GeoRSS4 is an emerging standard for encoding location as part of a data feed. It’s
derived from RSS (Really Simple Syndication), the most popular data feed and syndi-
cation format used by blogs and websites.

 GeoRSS so far has two primary encodings called GeoRSS Geogra phy Markup
Language (GML) and GeoRSS Simple. GeoRSS GML is a formal Open Geospatial Con-
sortium (OGC) GML Application Profile, and i t supports a greater range of  features
than GeoRSS Simple, notably coordinate reference systems other than WGS 84 lati-
tude/longitude. There’s also a W3C GeoRSS serialization that’s older and fully
deprecated but still widely used. You shouldn’t be using W3C GeoRSS for new feeds,
but you should be able to handle it to use existing and older feeds.

1 http://creativecommons.org/
2 http://creativecommons.org/
3 http://www.opendatacommons.org/
4 http://georss.org/

http://creativecommons.org/
http://creativecommons.org/
http://www.opendatacommons.org/
http://georss.org/
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 Listings 4.1 and 4.2 display GeoRSS-format data samples in two different flavors.
The first li sting displays the GeoRSS  Simple format. This Simple serialization of
GeoRSS is designed to be maximally concise, in both representation and conception.

<?xml version="1.0" encoding="utf-8"?>

 <feed xmlns="http://www.w3.org/2005/Atom" 
       xmlns:georss="http://www.georss.org/georss">  
   
   <title>Recommendations</title>                        
   <subtitle>Today's top recommendations</subtitle>
   <link href="http://centrl.com/"/>
   <updated>2008-12-13T18:30:02Z</updated>
   <author>
      <name>Centrl</name>
      <email>support@centrl.com</email>
   </author>
   <id>urn:uuid:60a76c80-d399-11d9-b93C-0003939e0af6</id>
   
   <entry>                                  

      <title>Sushi Yasuda</title>                  
      <link href="http://centrl.com/location/ba44373ba0521e0e3cb7210"/>
      <id>urn:uuid:1225c695-cfb8-4ebb-aaaa-80da344efa6a</id>
      <updated>2008-08-17T07:02:32Z</updated>
      <summary>Great sushi</summary>
      <georss:point>40.714172,-74.006393</georss:point>
    </entry>
   <entry>
      <title>Blue Ribbon Sushi</title>
      <link href="http://centrl.com/location/ff43473ba0521ade3cb1828"/>
      <id>urn:uuid:324356321-46fb8-4ebb-aaaa-80da344ef321</id>
      <updated>2009-08-17T07:02:32Z</updated>
      <summary>Festive atmosphere, great sushi</summary>
      <georss:point>40.714321,-74.12393</georss:point>
    </entry>
 </feed>

This sample displays some basic characteristics of the GeoRSS Simple format, such as
how to specify the attributes of the feed tag B and how each feed tag may contain
many other property tags C as well as other entry tags d. Each entry tag in turn may
contain many property tags e.

 The following code sample displays the W3C GeoRSS format.

Listing 4.1 Sample GeoRSS Simple feed

Attributes of 
feed tag

b

Feed tag contains 
various tagsc

Feed tag also contains entry tagsd
Each entry contains 
property tags

e

http://www.w3.org/2005/Atom
http://www.georss.org/georss
http://centrl.com/"/
http://centrl.com/location/ba44373ba0521e0e3cb7210"/
http://centrl.com/location/ff43473ba0521ade3cb1828"/
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<?xml version="1.0"?>
 <?xml-stylesheet href="/centrlstyle.xml" type="text/xsl" media="screen"?>

 
 <rss version="2.0" 
      xmlns:geo="http://www.w3.org/2003/01/geo/wgs84_pos#" 
      xmlns:dc="http://purl.org/dc/elements/1.1/">

  <channel>    
     <title>Recommendations from Centrl.com</title>
     <description>Today's top recommendations</description>
     <link>http://centrl.com/</link>
     <dc:publisher>Centrl</dc:publisher>
     <pubDate>Thu, 27 Aug 2008 23:56:15 PST</pubDate>

    <item>                                               
        
         <pubDate> Thu, 27 Aug 2008 22:52:15 PST </pubDate>  
         <title>Sushi Yasuda</title>
         <description>Great sushi</description>
         <link>http://centrl.com/location/ba44373ba05a</link>
         <geo:lat>40.714172</geo:lat>
         <geo:long>-74.006393</geo:long>
     </item>
     <item>
       <pubDate> Thu, 28 Aug 2008 22:52:15 PST </pubDate>
         <title>Blue Ribbon Sushi</title>
         <description>Festive atmosphere, excellent sake 
           selection and great sushi</description>
         <link>http://centrl.com/location/ ff43473ba0521ade3cb1828</link>
         <geo:lat>40.714321</geo:lat>
         <geo:long>-74.12393</geo:long>
     </item>
   </channel>
   </rss>

This sample specifies the attributes of the rss tag B. It also shows that each feed tag
may contain many other property tags C as well as other item tags d. Each item tag
in turn may contain many property tags e.

4.2.2 GeoJSON

Based on JavaScript Object Notation (JSON), GeoJSON5 is a new data format for
encoding a wide  variety of geographic features, including points, linestrings, poly-
gons, multipolygons, and geometry collections. Figure 4.2 is the  OpenLayers
GeoJSON tool that makes it easy to create polygons and shapes in GeoJSON.6

Listing 4.2 Sample W3C GeoRSS feed

5 http://geojson.org/
6 mng.bz/8FW1 

Attributes of the rss tagb

Attributes of 
channel tag 
inside rss tagc

Channels contain 
item tags

d

Items contain 
property tagse

http://mng.bz/8FW1
http://www.w3.org/2003/01/geo/wgs84_pos#
http://purl.org/dc/elements/1.1/
http://centrl.com/</link
http://centrl.com/location/ba44373ba05a</link
http://centrl.com/location/
http://geojson.org/
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Figure 4.2 OpenLayers GeoJSON tool showing the GeoJSON encoding of shapes drawn on the map

GeoJSON is a more compact data format than GeoRSS, which is based on XML. When
compactness is important, GeoJSON presents a good solution. The following listing is
an example of the GeoJSON format.

{         
   
   "type": "Feature",         
   
   "geometry": {                
    
      "type": "GeometryCollection",            
      "geometries": [
        
          {                                          
            "type": "Point",
            "coordinates": [-74.006393,40.714172]
          },
          {
            "type": "LineString",
            "coordinates": [
                [101.0, 0.0], [102.0, 1.0]
            ]
          }
      ]
   },
   "properties": {
     

Listing 4.3 Sample GeoJSON feed

JSON is pure JavaScript syntax

Key-value pairb

Key-object pairc

Geometry objects 
contain key-value pairsd

Mixed array of 
geometry objectse
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       "name": "Sushi Yasuda",                            
       "category": "Restaurant",
       "link":"http://centrl.com/location/ba44373ba05a",
       "source":"http://centrl.com",
       "description":"Great Sushi"
   }
} 

This JSON example (note that because JSON is pure JavaScript, this example can be
parsed with eval directly) displays a simple key-value pair B and a key-object pair C as
well as a geometry object that contains a bunch of key-value pairs and also some key-
object pairs d. Each geometry collection is a mixed array of geometry objects e, and
each object can contain a collection of property key-value pairs f. 

4.2.3 KML

Keyhole Markup Language (KML)7 is an XML-based language schema for expressing
geographic annotation and visualization on existing or future web-based, two-dimen-
sional maps and three-dimensional Earth browsers. KML was developed for use with
Google Earth, which was originally named Keyhole Earth Viewer. It was cre ated by
Keyhole, Inc., which was acquired by Google in 2004. 

 KML is now an international standard of the Open Geospatial Consortium. KML
support is increasing rapidly. Many applications display KML, including Google Earth,
Google Maps, Google Maps for mobile, NASA World Wind, ESRI ArcGIS Explorer,
Adobe Photoshop, AutoCAD, and Yahoo! Pipes.

 The next listing displays some sample KML data showing some restaurants as
Placemarks.

<?xml version="1.0" encoding="UTF-8"?>

<kml xmlns="http://www.opengis.net/kml/2.2">
<Placemark>                                    
  <name>Sushi Yasuda</name>                           
  <description>Great Sushi</description>
  <Point>
    <coordinates>-74.006393,40.714172,0</coordinates>   
  </Point>
</Placemark>
<Placemark>
  <name>Blue Ribbon Sushi</name>
  <description> Festive atmosphere, excellent 
  sake selection and great sushi</description>
  <Point>
    <coordinates>-74.12393,40.714321,0</coordinates>
  </Point>
</Placemark>
</kml>

7 http://www.opengeospatial.org/standards/kml/

Listing 4.4 Sample KML feed

Collection of key-
value pairsf

Placemarks represent 
geographical entities

b

Placemark tags contain 
attributes and tagsc

Longitude, latitude, 
and elevationd

http://centrl.com/location/ba44373ba05a
http://centrl.com
http://www.opengis.net/kml/2.2
http://www.opengeospatial.org/standards/kml/
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In this sample KML code, you see some basic XML tags with attributes and values, such
as a Placemark B. Each Placemark tag contains attributes such as name C, descrip-
tion, and a Point tag d.

 Now that you’ve seen all the different formats that LBS content comes in, let’s look
at your options for acquiring content, namely, either licensing content or letting your
users create it, or using both options in a hybrid model.

4.3 Licensing content from third parties
Each piece of content you c an place on a map i s called a point of interest (POI). As
the name implies, a POI is a specific location that someone may find useful or interest-
ing. Many third parties license POI content. Many of these providers have POIs across
categories. And some POI aggregators provide a simple inter face to POI data from
many different sources, like SimpleG eo and Factual. Here are som e sources where
you can license POI content to get you started, broken down into popular categories:

 Dining—Restaurants, cafes, fast-food establishments. This data usually comes
with user reviews and ratings. Example sources are Citysearch.com, Y elp.com,
Qype.com, and 11870.com,8 as shown in figure 4.3.

 Bars/clubs—Bars, clubs, lounges, drinking establishments. This data also usually
comes with user reviews and ratings.  Example sources are Citysearch.com,
Yelp.com, Qype.com,9 and 11870.com.

 Lodging—Hotels, motels, resorts. An example source is Cleartrip.com, as shown
in figure 4.3.

 Events—Concerts, meetings, festivals. Example sources are Upcoming.org,10

Eventful.com,11 and Zvents.com.12

 Retail stores—This includes any local business with a retail storefront, such as a
dry cleaner, grocery store, or clot hing store. Example sources are Y ahoo!
Local,13 Citysearch.com, MerchantCircle.com, and Localeze.com.

 Services—Any local business that provides a service, such as plumbers and
handymen. Example sources are Yahoo! Local and MerchantCircle.com.

 Real estate—This category includes any real estate that’s for sale or fo r rent or
any real estate–related information such as h istorical pricing information.
Example sources are the NYTimes Real Estate API, Zillow, and Trulia.

 Weather—Weather conditions and weather forecasts for a location on the map.
Example sources are Weather.com and WeatherBug.com.

8 http://11870.com/api
9 http://www.qype.co.uk/developers/api
10 http://upcoming.yahoo.com/services/api/
11 http://api.eventful.com/
12 mng.bz/3gs8
13 http://developer.yahoo.com/local/

http://mng.bz/3gs8
http://11870.com/api
http://www.qype.co.uk/developers/api
http://upcoming.yahoo.com/services/api/
http://api.eventful.com/
http://developer.yahoo.com/local/
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Figure 4.3 MapQuest map displaying restaurants, hotels, and gas stations in New York City

 News—Local news that belongs to a spec ific location. Example sources are
Topix.com and Daylife.com.

 Photos and video—Geocoded photos and videos. Example sources are
Flickr.com,14 Panoramio.com, and Picasa.com.

 Traffic—Live traffic conditions on major highways. Example sources are Google
Traffic and NAVTEQ’s Traffic.com.

 Travel—Travel information such as hotels, flights, and rental cars. An example
source is Kayak.com.

 Friends—Current location o f friends. Example sources are Facebook, Twitter,
and Google Buzz.

The other opt ion for acquiring cont ent is letting your users create it. Usually most
applications license some content from a third party and then let their users add their
own data to it to create a unique set of data. 

4.4 User-generated content
First-generation LBS applications featured mostly static content, like t he Michelin
Guide. Second-generation applications had some user-generated feedback associated

14 http://flickr.com

http://flickr.com
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with the actual content, like Lonely Planet. Third-generation LBS applications are now
fully user-generated content (UGC), such as Wikimapia and Virtual Tourist. Users add
comments, photos, and videos to locations on the map and share them with others, as
shown in figure 4.4. 

 UGC is a fundamental trend that will shape  the future  of LBS applications. I t’s
important to architect your application in a  way that en courages user participation
and hence user-generated content. Some ways to encourage users to contribute con-
tent in your ap plication are enabling voting, ranking all contributed content,
enabling favoriting, and sharing of content in all social media channels.

 Applications with user-generated content bring up some important points for
discussion.

4.4.1 Privacy

For UGC LBS applications, privacy is in the hands of the users. They can choose what
they want to do and how private or public they want to be. Privacy is handled by
explicitly stating the terms of service for each application, so a user adding an entry to
Wikimapia15 knows exactly how this content will be consumed. If the content is pri-
vate, obviously it should not be added to a publicly accessible database.

Figure 4.4 User-generated content for seafood restaurants in London on Google Maps

15 http://wikimapia.org/terms_reference.html

http://wikimapia.org/terms_reference.html
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4.4.2 Quality

For any collaborative and open application where anyone can a dd any content they
want, the issues of accuracy, fairness, quality, and the sustainable availability of creative
work and effort come up. This is even more important for LBS applications with UGC,
because the ac curacy of LBS data may sometimes be crucial for the application.
Nobody wants to drive half an hour for a restaurant that doesn’t exist. LBS applica-
tions have to be very careful about how they let users add content and how they verify
this data through collaboration and community filtering.

4.4.3 Copyright issues

Liability is another big problem if users add copyrighted material (such as photos or
media files) to your application as UGC. Again, crowd sourcing and collaborative fil-
tering as well as very clear terms of service are key to preventing this kind of issue.

4.4.4 Implementation and performance

The next big problem is indexing all this spatial UGC content and serving it back to
the users in real time. The database and application frontend have to be optimized for
quick access to UGC in a given area. For a database, proper table layouts and picking
the right indexes for the tables is very important. 

TIP: POSTGIS PostGIS16 adds support fo r geographic objects to the Post gre-
SQL17 object-relational database. In e ffect, PostGIS spatially enables the
PostgreSQL server, allowing it to be used as a backend spatial database for
geographic information systems, much like ESRI’s SDE or Oracle’s Spa tial
extension. PostGIS follows the OpenGIS18 Simple Features Specification for
SQL19 and has been certified as compliant with the Types and Functions pro-
file. PostGIS is released under the GNU General Public License. 

Now that you’ve learned how to acquire content from various sources and your users,
next we’ll analyze how you can put together many different data sources to create use-
ful applications quickly.

4.5 Mashups
A mashup (or web application hybrid) is a web page or application that merges data
or functionality from more than one external source to create a new service that offers
more functionality than the sources themse lves offer individually. Mashups usually
take little time to implement with fast integration because they use open APIs and data
sources with Web 2.0 technologies such as Ajax. Figure 4.5 displays the architecture of
a typical mashup.

16 http://postgis.refractions.net/
17 http://www.postgresql.org/
18 http://www.opengeospatial.org/
19 http://www.opengeospatial.org/standards/sfs

http://postgis.refractions.net/
http://www.postgresql.org/
http://www.opengeospatial.org/
http://www.opengeospatial.org/standards/sfs
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For example, combining real estate data and recent crime information on a map cre-
ates a useful service for buyers to help them pick out the best neighborhood and the
best real estate. 

 Mashups have become extremely popular in recent years because the cost of pro-
ducing them has come down significantly (to near zero) with open APIs and data
sources. The popular website ProgrammableWeb.com20 officially lists 4298 mashups,
created from 1440 APIs. 

 Now we’ll look at all the different kinds of mashups that you can create using these
data sources.

4.5.1 Consumer mashups

Consumer mashups are aim ed at the gene ral public. For example, Intel’s Mash
Maker21 helps anyone create mashups, as shown in figure 4.6. It’s a browser plug-in—
most functional with Firefox but also available for Internet Explorer—that lets end
users create their own mashups on top of existing websites.

20 http://programmableweb.com
21 http://mashmaker.intel.com/web/index.php

Figure 4.5 The 
architecture of a 
typical mashup 
application. The 
mashup pulls data 
from various 
different sources, 
such as the web, 
RSS feeds, and 
databases, and puts 
it together (source: 
mng.bz/88yF) . 

http://programmableweb.com
http://mashmaker.intel.com/web/index.php


79Mashups
Figure 4.6 Intel Mash Maker in action mashing Facebook and Google Maps

4.5.2 Data mashups

Data mashups combine similar types of media and information from multiple sources
into a single representation. One example is the Havaria Information Services Alert-
Map,22 which combines data from over 200 sources related to severe weather
conditions, biohazard threats, and seismic information and displays them on a map of
the world; another is Chic ago Crime Map,23 shown in figure 4.7, which indicates the
crime rate and location of crime in Chicago.

22 http://hisz.rsoe.hu/alertmap/index.php?lang=eng
23 http://chicago.everyblock.com/crime/

http://hisz.rsoe.hu/alertmap/index.php?lang=eng
http://chicago.everyblock.com/crime/
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Figure 4.7 Chicago Crime Map

4.5.3 Business mashups

Business mashups focus data into a s ingle presentation and allow for c ollaborative
action among businesses. Organizations can unlock and transform diverse sources of
information into mashable assets such as feeds and widgets. These assets can then be
dynamically assembled into new applications that address daily business challenges.
Enabling business us ers in this way  can reduce application backlog, lower develop-
ment costs, and increase the reus e of existing assets to reach m ore people cost
effectively.

 For example, IBM Business Mashup Center 24 helps com panies create business
mashups easily and quickly.

24 mng.bz/ZdS5

http://mng.bz/ZdS5
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TIP: YAHOO! PIPES Yahoo! Pipes,25 as seen in figure 4.8, is a web application
from Yahoo! that provides a graphical user interface for building data mash-
ups that aggregate web feeds, web page s, and other services, creating web-
based apps from various sources, and publishing those apps. The application
works by enabling users to pipe information from different sources and then
set up rules for how that content should be modified (for example, filtering).

Now let’s look at some code examples to get a better understanding of how to create
mashups.

4.6 Our coding mashup example
Let’s create a mashup that shows Yelp26 business listings on Google Maps.27 For this,
you’ll need to get a Yelp API key from http://www.yelp.com/developers and a Google
Maps API key from http://code.google.com/apis/maps/signup.html. Figure 4.9 dis-
plays our mashup in action.

Figure 4.8 Yahoo! Pipes in action

25 http://pipes.yahoo.com
26 http://www.yelp.com/developers
27 http://code.google.com/apis/maps/signup.html

http://www.yelp.com/developers
http://code.google.com/apis/maps/signup.html
http://pipes.yahoo.com
http://www.yelp.com/developers
http://code.google.com/apis/maps/signup.html
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Figure 4.9 Yelp business listings on a Google Map

We can accomplish our mashup in two different ways. One of them is using KML for-
mat input and utilizing the Google Maps API to load POIs directly in JavaScript. This
first technique is explained more in detail in section 4.6.1. The other technique, dis-
cussed in section 4.6.2, uses pure JavaScript to load each map item from a JSON feed.

4.6.1 Using KML

If you have a KML file with all the needed Y elp business listings, you can utilize the
KML support in the Google Maps API and finish your mashup in two lines, as shown in
the following listing.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">
<html xmlns="http://www.w3.org/1999/xhtml" 
➥xmlns:v="urn:schemas-microsoft-com:vml">
<head>
<meta http-equiv="content-type" content="text/html; charset=utf-8"/>

<script src="http://maps.google.com/maps?file=api&amp;v=2
     ➥&amp;sensor=false&amp;key=YOURKEYHERE" type="text/JavaScript">
     ➥</script>   

Listing 4.5 Using the KML support in the Google Maps API

Include Google 
Maps library

http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd
http://www.w3.org/1999/xhtml
http://maps.google.com/maps?file=api&amp


83Our coding mashup example
<script type="text/JavaScript">     
function initialize() {
    
    if (GBrowserIsCompatible()) {                    
        
        var map = new GMap2(
            ➥document.getElementById("map_canvas"));   
        
        map.setCenter(
            ➥new GLatLng(37.4419, -122.1419), 13);         
         
        map.setUIToDefault();                         
         
        var gx = new GGeoXml(
            ➥"http://example.com/my-data.kml");      
        
        map.addOverlay(gx);    
    }
}
</script>
</head>

<body onload="initialize()" onunload="GUnload()">
    
    <div id="map_canvas" 
      ➥style="width: 500px; height: 300px"></div>    
      </body>
</html>

This KML code sample checks to see if the user’s browser is Google Maps compatible B
and then creates the map object C and centers it d as well as sets its UI to the default e.
After this initialization step, we import the KML file into a KML object f and add its
contents to the map as an overlay g. Overlays are Google Maps API constructs that
displays data over an existing map; they can be manipulated as a group.

4.6.2 Using JavaScript

If you don’t have a KML file but you want to pull data from Yelp dynamically as the
user moves around the map, you can use JavaScript to parse the incoming data and
create markers for each item  on the map. The next listing shows the code for this
mashup with comments.

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" "http://www.w3.org/
TR/xhtml1/DTD/xhtml1-strict.dtd">

<html xmlns="http://www.w3.org/1999/xhtml">
  <head>
    <meta http-equiv="content-type" content="text/html; charset=utf-8"/>
    <title>Yelp Search API Example</title>
    
    <style type="text/css">                          
        html, body {width: 100%; height: 100%; font-family: arial;}  

Listing 4.6 Full source code for the Yelp/Google Maps mashup example

Declare main 
script Check compatibility 

with Google Maps
b

Create map 
object

c

Set center 
of map

d

Set UI to default 
optione

Import KML data 
into objectf

Add KML object as 
overlay to mapg

 Add KML object 
as overlay to map

Declare CSS 
properties 

http://example.com/my-data.kml
http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd
http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd
http://www.w3.org/1999/xhtml
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        body {margin:0;padding 0;overflow: hidden;}
        #mapContainer {padding-top: 50px;}
        #map, #mapContainer {width:100%; height: 100%;}
        #top {position:absolute; top:0; left:0; 
            ➥width: 100%; height: 50px; line-height: 50px;}
        #spinner { visibility: hidden; margin-left:3px;}
        #poweredby, #searchbox {line-height: 50px;}
        #searchbox {text-align: center;}
        #poweredby { float: right; margin-right: 3px;}
        #poweredby img { vertical-align: baseline;}
        .marker {font-size: 11px;}
        .marker .businessimage { float: left;}
        .marker .ratingsimage {vertical-align:middle; margin-top:0px;}
        .marker .businessinfo { margin-left: 110px;}
    </style>
    
    <script src="http://maps.google.com/maps?file=api
      ➥&amp;v=2&amp;key=[YOUR GOOGLE MAPS KEY]"
      ➥type="text/javascript"></script>                  
    
    <script type="text/javascript">             
     var YWSID = "[YOUR YWSID KEY]"; // common required parameter (api key)
    
    var map = null;      
  var icon = null;

    function load() {                                   
        map = new GMap2(document.getElementById("map"));
        GEvent.addListener(map, "load", function() {updateMap();});
        map.setCenter(new GLatLng(37.7916,-122.4418),13);
        map.addControl(new GLargeMapControl());
        map.addControl(new GMapTypeControl());
        map.setMapType(G_HYBRID_MAP);
        
        
        if (window.attachEvent) window.attachEvent(
            ➥"onresize", function() { map.checkResize()} )
        else if (window.addEventListener) 
            ➥window.addEventListener(
            ➥"resize", function() { map.checkResize()}, false);

        
        icon = new GIcon();                                      
        icon.image = "images/marker_star.png";
        icon.shadow = "images/marker_shadow.png";
        icon.iconSize = new GSize(20, 29);
        icon.shadowSize = new GSize(38, 29);
        icon.iconAnchor = new GPoint(15, 29);
        icon.infoWindowAnchor = new GPoint(15, 3);
    }

    function constructYelpURL() {                 
     var mapBounds = map.getBounds();
        var URL = "http://api.yelp.com/" +
            "business_review_search?"+

Include Google 
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b
Initialize local 
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c
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e
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            "callback=" + "handleResults" +
            "&term=" + document.getElementById("term").value + 
            "&num_biz_requested=10" +
            "&tl_lat=" + mapBounds.getSouthWest().lat() +
            "&tl_long=" + mapBounds.getSouthWest().lng() + 
            "&br_lat=" + mapBounds.getNorthEast().lat() + 
            "&br_long=" + mapBounds.getNorthEast().lng() +
            "&ywsid=" + YWSID;
        return encodeURI(URL);
    }

    function updateMap() {          
        document.getElementById(
            ➥"spinner").style.visibility = 'visible';   
        
        var yelpRequestURL = constructYelpURL();      
        map.clearOverlays();
        
        var script = document.createElement('script'); 
        script.src = yelpRequestURL;
        script.type = 'text/javascript';
        var head = document.getElementsByTagName('head').item(0);
        head.appendChild(script);
        return false;
    }

    function handleResults(data) {                    
        document.getElementById("spinner").style.visibility = 'hidden';
        if(data.message.text == "OK") {
           if (data.businesses.length == 0) {
                alert(
"Error: No businesses were found near that location");
                return;
            }
                
            for(var i=0; i<data.businesses.length; i++) {
              biz = data.businesses[i];
                createMarker(biz, 
            ➥new GLatLng(biz.latitude, biz.longitude), i);
            }
        }
        else {
            alert("Error: " + data.message.text);
        }
    }

    function generateInfoWindowHtml(biz) {      
     var text = '<div class="marker">';
        
        text += '<img class="businessimage" src="'+biz.photo_url+'"/>';

        text += '<div class="businessinfo">';
        text += '<a href="'+biz.url+'" 
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     target="_blank">'+biz.name+'</a><br/>';
        text += '<img class="ratingsimage" 
     src="'+biz.rating_img_url_small
     ➥+'"/>&nbsp;based&nbsp;on&nbsp;';
        text += biz.review_count + '&nbsp;reviews<br/><br />';
        text += formatCategories(biz.categories);
        if(biz.neighborhoods.length)
            text += formatNeighborhoods(biz.neighborhoods);
        text += biz.address1 + '<br/>';
        if(biz.address2.length) 
            text += biz.address2+ '<br/>';
        text += biz.city + ',&nbsp;' 
     ➥+ biz.state + '&nbsp;' + biz.zip 
     ➥+ '<br/>';
        if(biz.phone.length)
            text += formatPhoneNumber(biz.phone);
        text += '<br/><a href="'+biz.url+'" target="_blank">
     ➥Read the reviews</a><br/>';
        text += '</div></div>'
        return text;
    }

    function formatCategories(cats) {      
     var s = 'Categories: ';
        for(var i=0; i<cats.length; i++) {
            s+= cats[i].name;
            if(i != cats.length-1) s += ', ';
        }
        s += '<br/>';
        return s;
    }

    function formatNeighborhoods(neighborhoods) {       
     s = 'Neighborhoods: ';
        for(var i=0; i<neighborhoods.length; i++) {
            s += '<a href="' + neighborhoods[i].url 
     ➥+ '" target="_blank">' + neighborhoods[i].name + '</a>';
            if (i != neighborhoods.length-1) s += ', ';
        }
        s += '<br/>';
        return s;
    }

    function formatPhoneNumber(num) {         
     if(num.length != 10) return '';
        return '(' + num.slice(0,3) + ') ' + num.slice(3,6) 
     ➥+ '-' + num.slice(6,10) + '<br/>';
    }
    
    function createMarker(biz, point, markerNum) {  
     var infoWindowHtml = generateInfoWindowHtml(biz)
        var marker = new GMarker(point, icon);
        map.addOverlay(marker);
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        GEvent.addListener(marker, "click", function() {
            marker.openInfoWindowHtml(infoWindowHtml, {maxWidth:400});
        });
        
        if (markerNum == 0)        
      marker.openInfoWindowHtml(infoWindowHtml, {maxWidth:400});
    }

    //]]>
    </script>
  </head>
  
  <body onload="load()" onunload="GUnload()">
    <div id="top">
        <div id="poweredby">Powered by <a href="http://www.yelp.com">
     ➥<img src="http://static.px.yelp.com/i/map/miniMapLogo.png" 
     ➥border="0" /></a></div> 
        <div id="searchbox">
            <form>
                Search for <input type="text" id="term" 
     ➥name="term" value="sushi"/> 
     ➥<input type="button" value="Search" 
     ➥onclick="return updateMap();"/>
                <img id="spinner" src="images/spinner.gif" />
                <span class="error" id="errorMessage" />
            </form>
        </div>
    </div>
    <div id="mapContainer"><div id="map"></div></div>
  </body>
</html>

This code sample includes the Google Maps API libraries b and initializes some vari-
ables first c. Then the main script h is loaded, which creates the map object i and
centers it j. The code also makes sure that the map will be resized if the user resizes
the browser window d. 

 The code then constructs the URL to call to get the data from Yelp e. It clears the
existing overlays, calls the URL g, puts up a loading graphic f, and then starts pro-
cessing the returned data. It ’s important to check the validity o f the returned data
because the code won’t get any data from Yelp for some areas in the world. 

 If some listings are returned from Y elp, they’re added to the map as markers j
after each field is formatted properly. After all the markers are created, the f irst
marker is opened automatically 1) so that the map shifts to that location to show the
first listing to the user.

4.7 Summary
Location is the most exciting new dimension to the data that we consume daily. Soon
almost all phones in the world will include location capabilities, and users will require
the use of location in all applications. It’s important to integrate content with location
in your app in such a way that users can make use of it in the best possible way.

Open first 
marker

1)

http://www.yelp.com
http://static.px.yelp.com/i/map/miniMapLogo.png
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 When adding content to your LBS application, you have to be careful about the
licensing terms of the content. Analyze the terms carefully.

 After you decide on a content source, choose the best distribution format accord-
ing to your deployment platform. If you have a lot of data that has to be downloaded
to a mobile phone over unreliable data connections, choose a lighter format, such as
GeoJSON. Give your users the option to add their own comments, photos, and videos,
but be careful about accuracy, quality, and privacy issues. Implement community filter-
ing features.

 If you add many sources of content to your application, don’t overcrowd the map
with too many markers. Use map layers, so that users can turn data on and off as they like.

 Also, localization of all your content (licensed or user generated) is an important
issue. Make sure to include language as a field in your database for each POI, and
think of ways to automatically translate the text to each requested language.

 In the next chapter we’ll examine some consumer applications that leverage LBS.



Part 2

Technology

This part of the  book introduces you to all the technology you need to be
able to create location-aware applications.

 Location-aware applications have many different technology components,
such as m obile platforms, connectivity issues, ser ver backends, browser-based
web applications, mapping data sources, content format, and the like.

 Chapter 5 looks through many types of different consumer applications and
shows you how different technology and content components fit together to create
exciting new experiences.

 Chapter 6 teaches you about all the major mobile application development
platforms out there, such as the iPhone and Android. The chapter has plenty of
examples for each mobile platform, so you can see first-hand how to start creat-
ing the next great location-aware mobile app.

 Chapter 7 talks about critical issues relating to connectivity. How do you
make sure that your application is following best practices when geo-locating the
user constantly? Will the user run out of battery in two hours (and uninstall your
application immediately)?

 Chapter 8 wraps up the section by looking at server-side integration of loca-
tion-aware apps a nd considers the most effective way of linking data to  the
application.

 After digesting this part of the book, you’ll be fully equipped to make all the
right decisions about what technologies you’ll use in your location-aware
application!





Consumer applications
A true explosion has occurred in the number and variety of location-based services
being offered to mobile consumers recently , ranging from  the practical t o the
more leisure-based services. Whether on the iPhone or high-end mobile phones,
LBS applications have proved a hit with consumers and make up around 25% of
mobile downloads (and as we noted in chapter 1, this percentage is still growing!).

 On the practical side, navigational applications and downloadable widgets of the
find-a-restaurant type that link to a central server to obtain real-time location-related
information relevant to the user are creating a whole new use for mobile devices
(and encroaching rapidly on the portable navigational device, or PND, market).

This chapter covers
 Applications for navigating to a destination

 Applications for connecting to other people or local places

 Applications to provide entertainment

 New application frontiers
91
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 On the m ore leisure-based side, m obile social networks ( MSNs) that started off
exclusively with a fo cus on presence and context (am I connected and what am I
doing?) are today moving beyond this to embrace location (where am I and where are
my friends?).

 In this chapter, we’ll examine a wide ra nge of applications currently available to
get a sense of the staggering breadth of opportunities possible to satisfy the needs of
the so-called long tail of mobile consumer demand. The long tail theory stated that it
is possible to build a viable business by addressing the needs of a niche consumer mar-
ket provided the distribution channel is large enough. With today’s application stores
reaching billions of consumers worldwide, the long tail is bigger than ever before. 

 These needs of a mobile consumer of LBS have been grouped into three main areas:

 Navigating to a destination
 Connecting with other people or local places
 Entertainment or play 

For each need, we’ll look at how developers, startups, and established players are tr y-
ing to fi ll the gap in the market, by usin g real e xamples illustrating different
approaches. We’ll also look at the relative newcomer on the block, augmented reality
features. This is one of the new frontiers developers are pushing, and already they’re
starting to deliver inspiring apps to mobile consumers.

5.1 Navigating to a destination
In the early days of handheld or in-car portable navigation devices, the cost of per-
sonal GPS-aided navigation meant that  only a well-heeled minority could aff ord it.
Today we’ve moved on to a world where mobile devices with some form of navigation
feature or location awareness (through the device’s hardware or software) account for
around half of the installed mobile handset base.

 This has unleashed a great number of new and useful consumer-focused applica-
tions that take advantage of the greater affordability of positioning on mobile phones.

 Navigational aids exploit mapping and location awareness on mobile phones to
direct their users to their desired location on foot or in a vehicle. They address the
basic problem of getting from point A to point B.

 In this section, we’ll consider some great  examples of mob ile-based navigation
solutions offered by Telmap and Nokia as th ey seek to meet the demand for mobile-
based satellite navigation tools. Whereas Telmap is a premium service, the Ovi Maps
service is free to certain Nokia smartphone handset owners. 

 Of increasing popularity are bespoke navigational applications that locate desired
points of interests, like restaurants or gas stations. Some of the more successful models
for delivering these practical (and relatively simple) applications have been through
developer platforms. Instead of just building an application, service providers have
focused on creating the basic building blocks and then empowered third-party
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developers to build the applications themselves. uLocate still remains today the best
example of a company offering a complete location platform on which to build apps
(even though their business model has shifted somewhat today; this is mobile after all,
and things move fast!). We’ll round off this section by seeing how uLocate successfully
enticed developers to build apps on their WHERE platform.

5.1.1 GPS assisted navigation on smartphones—Telmap

Telmap pitches itself as a com plete GPS navigation solution running on all  major
mobile platforms. It can switch from pedestrian navigation, where the user can click a
landmark to obtain more information, to in-car navigation, with optimum voice-based
routing defined according to real-time traffic conditions at a precise moment (shown
in figure 5.1).

 The Telmap application can be downloaded on a wide range of smartphones for a
monthly subscription of $4.00, although it isn’t available on low- or mid-range mobile
phones because of the absence of GPS. As with m ost smartphone applications, the
mobile phone is still able to receive and make calls while the Telmap software is run-
ning. Some detractors point to the fact th at carrying out full navigation on a small
mobile phone screen is far from ideal, although this is becoming less of an issue as
(smartphone) screen sizes gradually increase with subsequent models.

 The application allows users to search for information and also send the search
results to a friend via SMS (Short Messaging Service, or text messaging). Indeed, Tel-
map is now heavily focused on building the social ne tworking elements of its
application, seeing the potenti al threat from free-to-use social applications that
include location-related search. While this strategy is a logical product extension, it
remains to be seen whether it can be successfully executed given the recurrent reluc-
tance of consum ers to mix practical and leisure elements within the same mobile
application.

 What is certain is that T elmap has been consistently profitable from the  outset
thanks to its premium pricing position, and together with its competitors it has
proven that a successful and sustainable business can be built within the mobile LBS
sector (albeit business models are subject to rapid change; see section 5.1.4).

 Figure 5.1 shows screenshots of Telmap’s mobile solution illustrating (a) the in-car
navigation screen, (b) the pedestrian navigation screen, and (c) the search function for
local businesses.Now that we’ve considered  the premium service offered by Telmap,
we can take a look at the competing offer from Nokia, Ovi Maps. 

5.1.2 GPS assisted navigation on Nokia handsets—Ovi Maps

Nokia Maps (now r ebranded to Ovi Maps, in line with Nokia’s flagship application
store) comes preinstalled on most Nokia handsets and displays a number of different
points of interest (POI) on top of NAVTEQ maps, such as pharmacies and gas stations,
with a high degree of resolution.
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Figure 5.1 Telmap’s mobile solution

Nokia initially offered a number of pr emium services on top of the free version,
including the Traffic Alert ser vice, the Drive service (car navigation) , and the  City
Explorer (pedestrian navigation) service. The City Explorer service reflected a strate-
gic direction by Nokia announced at the Mobile World Congress in 2008 to become a
world leader in terms of location-aware services on mobile. Enabling pedestrian turn-
by-turn navigation, at a time when this service was not widely available, was but a small
element in this strategy, which eventually led to Nokia ac quiring mapping giant
NAVTEQ of the United States.

 This service allows users to see 3D  landmarks (as shown in figure 5.2) and feeds
through premium information from Lonely Planet and ViaMichelin to deliver a rich
user experience. At €4.50 per year, the service was ver y affordable but nonetheless
had to battle agai nst a number of other free services (including Goo gle Maps for
Mobile, which we’ll discuss more later in this chapter).

(a) (b) (c)

Figure 5.2 High-
resolution 3D views of 
the Tower Bridge in 
London and the Eiffel 
Tower in Paris as 
depicted by Ovi Maps’ 
City Explorer service on 
mobile screens
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The Drive service (illustrated in figure 5.3) belongs to
the established segment of sat-nav, which had originally
sustained premium pricing for a long period of time. 

 In May 2009, Nokia announced the release of i ts
Ovi Maps Player application programming interface,
allowing third parties to embed Ovi Maps functional-
ity into any website. This ability to synchronize
between web and mobile phone could ultimately give
Nokia Maps the edge against rivals in its quest for
market dominance of loca tion-aware devices. More
recently, as a d irect result of Google’ s shock
announcement in October 2009 (see section 5.1.4) to
offer a free mobile navigation service, Nokia decided
to offer its turn-by-turn navigation services and city
guides for free on 10 of Nokia’s phones (including
the Nokia N97 mini, Nokia 5800 XpressMusic, and
Nokia E72). Plans by Nokia indicate that it will extend
the free service to all its handsets in the future. 

 Now that we’ve looked at two examples of compa-
nies offering mobile navigation applications to the end user, we’ll consider an
example of a company that started by selling its location platform to mobile operators. To
this end, its focus was to foster the developer ecosystem. We’ll see how they did so next.

5.1.3 Creating a navigational widget platform—uLocate

We mentioned uLocate in chapter 1 as  having developed an innovative platform for
third-party LBSs called WHERE. Its emphasis was wider than just navigation, embracing
finding places in general. 

 By opening up to external developers, uLocate encouraged the creation of dozens
of widgets by its community. These were contained within its widget library, shown in
figure 5.4. uLocate claimed that a widget could be built in as little as 48 hours by using
the company’s ready-made XML tags, encouraging substantial uptake of its platfor m.
These widgets included the following:

 Earthquake finder
 Rent-a-car
 Brewery finder
 Weather status

uLocate was in this way able to establish itself as a leading platform for location services
in the Unit ed States and to encourage the continuous rollout of new applications.
The success of uLocate (now rebranded as WHERE) was confirmed by its acquisition
by eBay in April 2011 for $75 million.

Figure 5.3 An example 
screenshot of Ovi Maps’ Drive 
in-car routing on a mobile phone 
screen providing real time, turn-
by-turn navigation using GPS

http://mng.bz/qKp5
http://mng.bz/qKp5
http://mng.bz/qKp5
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Figure 5.4 The WHERE widget library, where developers could publish the mobile 
widgets they built using uLocate’s mobile location platform.

The Traffic application (shown in figure 5.5) was designed for the iPhone plat form
and included a number of value-added features, such as these:

 Personalized drives synced with the Traffic.com website to allow users to create
customized routes

 Calculations to quickly inform drivers of the severity of traffic delays using real-
time data as well as historical speed flow

 Real-time, color-coded traffic flow moving maps built on the NAVTEQ Map TP
platform that can be panned or zoomed to quickly view area traffic congestion
or set to GPS mode to move along with commuters

 Comprehensive incident data that incl udes accidents, construction, events,
weather, and congestion

 Top traffic hotspots by city or selected roads
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It’s not diff icult to see how  this application will
compete head on with those of established navi-
gation providers like Telmap and Ovi Maps, an d
the need to deliver increased value to the end
user will be paramount to hold on to or acquire
market share. 

 This is particularly so as a result of Google’s sur-
prise move to of fer free map navigation on its
devices running Android. How they did so and the
impact it had on some of its competitors is what
we’ll consider next.

5.1.4 Google’s (free) Maps Navigation

Google shocked the market in Octob er 2009 by
announcing a free navigati on service for mobile
phones that would offer turn-by-turn directions,
live traffic updates, and the ability to recogn ize
voice commands (shown in figure 5.6). The service
was initially made available on only one phone, the
new Motorola Droid, in just one country (the United
States, whereas Ovi Maps is  available in 74 coun-
tries), but expansion to more phones is planned.

 The seismic effect Google can have on the mobile industry was painfully evident to
sat-nav pioneer company TomTom, whose share price tumbled over 20% in one day as
a result. This is despite the apparent success TomTom achieved in offering a $100 nav-
igation application for the iPhone in August 2009.

 Despite the seemingl y negative impac t on premium mobile sat-nav ser vices like
those discussed previously from TeleNav, ultimately Google’s move is in fact confirma-
tion that mobile will be the platform for sat-nav rather than standalone GPS devices. By
applying its standard ad-fun ded business model, however , Google is l ikely to force
competitors to follow suit. Developers should take note, with due allowance made for
inclusion of mobile ads within application user interface design and functionality.

 Much growth in terms of new startups and new applications within the consumer
area of LBS has been in the area of social networks, with the desire by small and big
players alike to replicate the explosive growth and success o n the web to the mobile
sphere. We’ll cover this area next by looking at real exam ples of five new services
launched, each having unique appeal for consumers.

Figure 5.5 Screenshot of uLocate’s 
Traffic application for the iPhone 
showing traffic hotspots on a typical 
road route to a user destination in 
Boston, Massachusetts 
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Figure 5.6 Screenshots from Google’s Android-based Maps Navigation application, currently free in the 
United States on a limited number of handsets, including the Motorola Droid 

5.2 Connecting with other people or local places
The rollout of GPS and other technologies has made it possible for social networks to
add location features, such as friend-finder services, and make it easier for people to
stay in touch. 

DEFINITION: PERSONAL AREA NETWORKS A location-based mobile social network
is different from a normal social network in that it has the ability to determine
the user’s location. Some observers refer to these new social networks as personal
area networks, borrowing a term from the IT industry.

A comparison of the main features of some well-known iPhone location-based mobile
social networks is shown in figure 5.7. We’ve taken an in-depth look at uLocate already
in section 5.1.3 and will also examine the diversity between Whrrl and Loopt (as well
as others) in sections 5.2.1 through 5.2.5.

 Such location-aware social networks accessible on a mobile platfor m have gener-
ated great buzz in the mob ile and web sectors, fueling a tremendous growth in new
companies vying for leadership of this ni che. Although initially this area was sol ely
populated by new startups, the bigger social networking and social media giants from
the web have begun to muscle into the space. Google caused shockwaves in early 2009
by announcing the launch of a ki ller feature of its Googl e Maps for Mobile appli ca-
tion, Google Latitude. With this service, mobile users with Google Maps installed on
their phone (a significant percentage of the market, because Google Maps comes pre-
installed on many handsets) would be able  to see where t heir friends are o n Google
Maps (figure 5.8). 
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Figure 5.7 Comparison of a selection of popular location-based mobile social networks available on iPhone 
(Source: TechCrunch, 2008)

Despite the conde mnation of this launch from
smaller LBS companies as giving Google an unfair
advantage, the take-up of the Latitude ser vice
hasn’t been widespread. The service principally
centered on being visible to friends and family
with no self-evident tangible add-on benefit, and
it appears that privacy concerns have prevented
significant uptake.

 Other social networking giants have also been
introducing elements of location to their mobile
service, for example, Twitter first allowing a sur-
rogate location to be  obtained from the tweet
stream of its mem bers and then developing the
Twitter Geolocation API to provide more accu-
rate positioning of Twitterers.

 Facebook, Twitter, and ot her major online
social networks have now added location to their
platforms. (Facebook launched Facebook Places
in the United States in mid-2010 and in Europe
in December 2010.) The launch of Google’s own foray into social networking, Buzz, in
early 2010 (which is designed to be location aware) has no doubt prompted others to
follow suit.

 We’ll next look at some of the more interesting location-based social networks that
have launched since the emergence of these services from a niche to a mass service in
the last two to three years. In addition, in the last part of this sec tion, we’ll consider

Location-Based Social Networks for iPhone—A Comparison Chart by TechCrunch

Loopt Moximity Pelago (Whirrl) Limbo uLocate (Where)
Cost Free Free Free Free Free
Location Availability Everywhere Austin, TX Everywhere Everywhere Everywhere
Funding $13.3M Angel $22.4M $15M $15.5M
Headquarters Mountain View, CA Austin, TX Seattle, WA Burlingame, CA Boston, MA
Messaging Yes No No Yes Yes
Map Friends Yes No Yes Yes Yes
Friends’ Exact Location Yes Kinda (Place) Yes (?) No (City, miles away) Yes
Places/Events Yes (Yelp) Yes Yes Yes Yes (Yelp, Others)
Place Types All types Restaurants, Bars, 

Special Events
All types Food, Bars, Shops, Coffee, 

Fast Food, Gas, Night Clubs
Yelp, Starbucks, Zipcar, 
Gas Stations, Events

Place Reviews Yes (Yelp, “Comments”) No Yes No Yes (Yelp)
User Categorization Friends, Members Friends Friends, Fans, Members Favs, Friends, Contacts, 

Members
Buddies

Location Updating Automatic Manual Automatic Manual Manual
Privacy Settings Block Users, Report Abuse, 

Visibility Levels
None Per-Friend Visibility Settings Visibility Levels Show or Hide Location

Import/Sync Contacts Yes Facebook and Twitter Yes (only via email) Yes (phone) Yes (Facebook)
Share Photos Yes No No No No
Advertisements No Yes No No No
Wall Posts No No No No No
Request Contact Info No No No No No
Profile Portrait, Gender, Looking For ? Portrait, Name Portrait, Age, Name, City, 

Country, Activity
Name, Status

Status Messages Yes (w/photos) Yes (Synced with Face-
book, Twitter)

No Yes (predefined Activity) Yes

Web Hooks Twitter, Facebook Facebook Facebook No Facebook, Twitter

Figure 5.8 Google Latitude screenshot 
showing the location of three different 
connected members of the service within 
the midtown area of Manhattan in New 
York City
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the emerging trend of consumers connecting to loca l businesses, typically through
local promotions or discounts, such as Groupon vouchers.

5.2.1 Creating a story through geotagged photos—Whrrl

Whrrl’s take on the location-aware social networking space has been to focus heavily
on the photos taken and uploaded by users at specific locations. Whrrl’s easy-to-browse
iPhone interface (shown in figure 5.9) ties pictures sequentially with commentary from
the user to create a story of what’s happening at a point in time.

 Whrrl (founded by former Amazon employees) originally set out to allow location-
based search in 2007 but later specialized within the photo-story segment.

 An elegant integration to Facebook and Twitter (both almost indispensable today
for any other social network setting up anew) allows users control over who they invite
to see their story. Privacy is given more than just a head nod, by making it key to how
stories are told, with only trusted friends allowed full access to a user profile.

 Another useful feature integrated within the application is a favorite-places func-
tion, so that the user can pick from a list of places that he or she has previously visited.

 Whrrl’s uniqueness is to make users’ stories turn into a collective mobile journal
with multiple points of view on the same experience, which could get really interest-
ing in conference and party settings. Stories also have their own unique URL so they
can be shared beyond Whrrl and can even be edited by all participants on the Whrrl
website (see figure 5.10).

 In 2010, Whrrl changed their concept again (demonstrating the need to continu-
ously adapt to rapid consumer demand) and now allows users to check in to p laces
and unlock societies of like-minded individuals. Whrrl (through its parent company
Pelago) was purchased by Groupon Inc. in April 2011, with plans to shut down the ser-
vice but integrate the Whrrl technology in its own offering.

 Now that you’ve seen Whrrl’s take on location-based mobile social networks, we’ll
consider one of the early LBS pioneers, Loopt.

Figure 5.9 Whrrl screenshots of 
its iPhone application depicting 
public events happening in the 
neighborhood and an individual 
photo story provided by a member 
of the service
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5.2.2 Taking location mainstream—Loopt

Loopt can be defined as a mobile social-mapping application allowing users to search
for friends and places , with a map as its key user interface, as shown in figure 5.11.
Loopt uses location data (from the device itself or the operator network) to display
the location of a user’s friends along with their presence status (available, away, and so
on). Users are able to send alert requests to their friends when they’re within a certain
distance and to tag physical locations.

 Loopt claims it has over a million users in the Unit ed States (the only country
where it operates) of mostly people in their mid-twenties and is available across most
mobile platforms, from iPhone to Blackberry to non-smartphones from Motorola and
other manufacturers.

 One of the key strategic elements of Loopt’s growth plan has been to become avail-
able on a wide range of mobile operators, so that now every major mobile carrier in
the United States offers the Loopt service.

 The other key element of Loopt’s strategy has been to build its business model on
a subscription fee basis (and less so on advertising), offering one-month free member-
ship and a $3 to $4/month charge thereafter. This changed as other services launched
as free-to-use services, and the Loopt is now free (with adverts).

 To date, Loopt’s first-mover advantage and substantial financial backing (over $13
million to date) has allowed it to establish itself as one of the best-known LBSs around.
It further assisted this by  becoming the first (and only) LBS to run a promotional TV
campaign in 2008, sponsoring The Middle show.

Figure 5.10 Whrrl’s 
home screen on its 
website allows all users 
to browse through 
public stories made up 
of geotagged photos 
taken by members of 
the Whrrl community 
and also to link up with 
other members who are 
close to the location of 
the story.
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Figure 5.11 Loopt screenshots of its mobile application showing where users are located on a map, 
which friends are online, and what messages the Loopt community has been leaving recently in the area 
of the user

Both Whrrl and Loopt have played principally to their home market in the United
States. GyPSii, on the other hand, has consistently opted for offering its service world-
wide. We’ll look at some of the key features of its service next.

5.2.3 Going global with LBS—GyPSii

GyPSii is one of the best- funded non-US-based LBS startups, having obtained over
$13 million from investors since launch. From the beginning, it has offered a com-
plete location-based social network application on multiple platforms, from Symbian
to iPhone (pictured in figure 5.12).

 Its application centers on a map throug h which users can place themselves, find
friends or places, and leave geotagged notes and images for other people. Perhaps the
main downside of such a technically complete application is that it has proved rather
clunky to use, driving the user through series of menus and submenus to access fea-
tures. In fact, it has mostly drawn a following on the Asi an continent, where people
are used to viewing more detailed information within mobile applications. Although
the company doesn’t release membership numbers or breakdowns, the Asian flavor
to the community is clear to most mem bers upon joining. In China in particular,
GyPSii has adapted to local market requirements (and legislation concerning the use
of GPS) and made a heavy push of its Java-based application.
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GyPSii provides a couple of useful lessons to mobile developers who perhaps lack the
deep coffers of some of the more established players: first, that a well-designed yet sim-
ple app can hold more appeal than a more polished, full-featured one, and second,
that the inherent design or look and feel of the app will tend to be more or less attrac-
tive to certain dem ographics. In to day’s global economy, this means taking into
account likes and taste s by individual continent as well as information obtained
through local market research.

 Some of the devel opers of the initial  location-aware applications recognized that
one of the barriers to adoption was the complexity of using the service. One company
set out with a mission to make the easiest-to-use application on the market. This com-
pany is called Sniff, and we’ll consider it next.

5.2.4 Making LBS easy—Sniff

Although Sniff’s core service isn’t unique compared to that of the other players in the
mobile social networking arena, it was responsible for innovating the charging mecha-
nism for these services. It introduced discreet pricing for a simple action: that of
sniffing out your friends, or finding out where they are, by sending an SMS (priced at
a premium level).

 Sniff originally launched in the United Kingdom and Scandinavia but later
launched in the United States as well. It also integrated with the Facebook web appli-
cation from the outset (figure 5.13), making it one of the more streamlined
applications at the time of launch.

Figure 5.12 GyPSii 
latest iPhone home 
screen showing 
downtown Amsterdam 
(Netherlands) and its 
Places screen showing 
POIs according to 
distance from the user 
and date of last update
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The way Sniff managed privacy was by requesting that each member allow his or her
friends to sniff him or her. It was also possible to set the status to invisible by sending
an SMS (once again, at a premium price). The initial novelty of Sniff plus the fact that
no special handset was requir ed (because it used location obtained from the cell
phone operator) caught the headlines, but the advent of free services that offer some-
thing very similar dampened enthusiasm and the service has since shut down.

5.2.5 Real and virtual worlds through LBS—Friendticker

Friendticker was born in Berlin, Germany, out of the desire to use location obtained
from LBS applications in a precise manner, rather than relying on the precision toler-
ances of the various positioning methodologies (see figure 5.14).

 The startup set out to do  this in a way that also bridges the gap betw een the real
and the virtual world by using service tags, or location stickers (figure 5.15), that are
displayed on shop or restaurant windows. These stickers allow users to check in to  a
location either by SMS or by scanning a barcode or by using contact-less near field
communications (NFC) technology (the overall technology behind NFC, RFID, was
covered in chapter 1, where we compared it to GPS technology). Each s ticker has a
unique number that identifies that location. This enables precise positioning of under
1 meter, clearly unachievable via other me thods! An example o f the m obile client
code (in Java ME) required to read a NFC tag is shown in listing 5.1.1

1 Posted by Gerald Madlmayr on Forum Nokia, www.wiki.forum.nokia.com, in June 2010.

Figure 5.13 Sniff’s integration with 
Facebook has been core to its service 
since launch, pointing the way for 
subsequent players in the market.

http://www.wiki.forum.nokia.com
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Friendticker defines this precise positioning as hyperlocalization; to understand the con-
cept, take the  example of groups of coll eagues in thre e adjacent meeting rooms.
Through standard location technologies, they’d all be placed in the same place and
be unable to interact according to the distinct places where they are. Instead, using
hyperlocalization, they’d be able to know when a colleague vacates the adjacent room,
for example. Similar scenarios can be envisaged in a large multistory car park or other
densely populated environments typical within large cities. 

Friendticker thus combines a social network with the ability to interact with the physi-
cal world at precise locations. In common with other applications we saw earlier,
Friendticker also provides a neat integration with Facebook via a desktop application,
allowing a real-time push of location information toward it.

package at.nfcresearch.wima.examples;

import javax.microedition.contactless.ContactlessException;
import javax.microedition.contactless.DiscoveryManager;
import javax.microedition.contactless.TargetProperties;

Listing 5.1 JME/Java MIDlet code for reading the UID of an external NFC tag 

Figure 5.14 Friendticker allows 
members of its community to 
check in at precise locations and 
thus place themselves with less 
than a 1-meter error anywhere in 
the city. Friendticker defines this 
new concept as hyperlocalization.

Figure 5.15 Friendticker’s 
stickers are NFC-enabled but also 
incorporate QR (Quick Response) 
codes that can be scanned by the 
handset’s video camera to 
register the user’s position. In 
addition, users can send an SMS 
with a unique numerical identifier 
for each sticker that tags the 
user to that location.

Include packages 
for Contactless 
communication
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import javax.microedition.contactless.TargetListener;
import javax.microedition.contactless.TargetType;

import javax.microedition.lcdui.Alert;      
import javax.microedition.lcdui.AlertType;
import javax.microedition.lcdui.Command;
import javax.microedition.lcdui.Display;
import javax.microedition.lcdui.Displayable;
import javax.microedition.lcdui.CommandListener;
import javax.microedition.lcdui.Form;
 
import javax.microedition.midlet.*;
 
public class UIDReader extends MIDlet implements TargetListener,
 CommandListener {                      
 
    private Command exitCommand; 
    private Form form;
 
    public UIDReader() {
 

        exitCommand = new Command("Exit", Command.EXIT, 1);
        form = new Form("NFC-Research.at: UID Reader");
 

        form.addCommand(exitCommand);       
        form.append("Touch Tag to read ID.");
        form.setCommandListener(this);
 
        
        
        try {
            DiscoveryManager dm = DiscoveryManager.getInstance();
            dm.addTargetListener(this, TargetType.NDEF_TAG);
 
        } catch (ContactlessException ce) {
            displayAlert("Unable to register TargetListener: " 
            +    ce.toString(), AlertType.ERROR);
        }
 
    }
 
    public void startApp() {
        Display.getDisplay(this).setCurrent(form);
    }
 
    public void pauseApp() {
    }
 
    public void destroyApp(boolean unconditional) {
    }
 

Include packages 
for GUI

Set center of map 
and zoom levelb

Create GUI 
elements

c

Create main 
CloudMade object

d

Create 
DiscoveryManager

e
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    /**
     * Implementation of the Call-Back Function of the TargetListener
     * @param targetProperties: Array of Targets found by the Phone
     *
     */
    public void targetDetected(TargetProperties[] targetProperties) {
 

        if (targetProperties.length == 0) {         
            return;
        }
 
 
        TargetProperties tmp = targetProperties[0];                
        displayAlert("UID read: " + tmp.getUid(), AlertType.INFO);
    }
 
    public void commandAction(Command command, Displayable displayable) {
        if (command == exitCommand) {
            DiscoveryManager dm = DiscoveryManager.getInstance();
            dm.removeTargetListener(this, TargetType.NDEF_TAG);
            destroyApp(false);
            notifyDestroyed();
        }
 
    }
 
    
    private void displayAlert(String error, AlertType type) {  
        Alert err = new Alert(form.getTitle(), error, null, type);
        Display.getDisplay(this).setCurrent(err, form);
    }
}

This code exam ple shows how to read the UID of an external NFC tag on an NFC-
enabled phone. The main class of  the code B first creates the GUI elements C and
then attaches commands to these GUI elements d. 

 When the user activates the command, the code creates the Discovery Manager e
and starts the discovery process. If a target isn’t found, the code just returns f; other-
wise, the target is shown to the user g.

 Interestingly, Google adopted a very similar approach in 2010 by mailing out over
100,000 QR code stickers (shown in figure 5.16) to US businesses, so that consumers
could “favorite” certain places. Scanning the QR code with a mobile handset also let
users access the review of that  particular business. Increasingly, people are also trying
out new image recognition technology like Google Goggles (available on Android
devices) to leapfrog the QR code-scanning process and obtain the sam e information
(with variable accuracy in the results). 

Exit if no 
targets found

f

Show UID of 
first tag found

g

Display alert 
to user
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Similarly, Groupon (billed the fastest-growing company in the United States in 2010)
took its web strategy one step further by allowing user s to download a mobile app
(first on the iPhone and then on Android as well) that delivered local “Groupons,” or
Group Coupons, with special offers, according to the location of the mobile device
(shown in figure 5.17). A Groupon promotion launched in August 2010 for Gap saw
close to half a mi llion shoppers opting in fo r a special $25 discount, even though it
was available in downtown Boston for one day only.

Figure 5.16 Google adopted 
a similar strategy to that of 
Friendticker in 2010 by 
distributing over 100,000 QR 
stickers to local businesses 
across the United States in an 
attempt to bridge the virtual 
world and the real world.

Figure 5.17 Groupon’s 
iPhone application (of 
which two screenshots 
are she figure) allows 
users to find special 
offers, or Groupons, 
near their location as 
detected by the mobile 
device. 



109Entertainment or play
Now that we’ve covered both the practical navigation consumer applications and the
social applications, we’ll look at the gaming side of LBS. Though sometimes consid-
ered a niche market, increasingly elements of gaming are beginning to find their way
into a wider cross-section of applications. The aim of this chapter is to get a flavor for
the great breadth of  opportunities that exist to meet the needs of the so-called long
tail of marketing that was discussed earlier. The success of location-based social net-
working games additionally proves that in itial niches can rapi dly convert into mass-
market opportunities. We’ll consider this booming area next.

5.3 Entertainment or play
The latest generation of location-based games can be classified into two distinct types:2

 Location-aware games
 Spatially aware games

Location-aware games include information about the location of a player in the game.
A typical example might be a treasure quest whereby a player must reach a particular
location.

 Spatially aware games adapt a real-world environment to the game. This creates a
connection between the real world and th e virtual world. The mobi le location-based
gaming offering Mobile Hunters belongs to this category of games.

 We’ll consider an example of both a location-aware game and a spatially aware one
next. One common consideration fo r both is that t hey can rely on GPS on some
mobile devices, making them battery draining. With the exception of the iPhone ver-
sion of the games, both require a spare battery pack or separate GPS device.

2 Nicklas, D. et al., “Towards Location-based Games,” Proceedings of the International Conference on Appli-
cations and Development of Computer Games in the 21st Century: ADCOG 21 (Hong Kong Special Admin-
istrative Region, China, 2001), 61–67.

A note on third-party social network integration
For existing location-based mobile social networks and especially for newly launched
networks, integrating with p opular third-party social networks through their pu blic
APIs is an imperative. The might of Facebook, with its 500 million global users, and
Twitter, with over 80 million, means that English-based services cannot ignore them
when developing a new network. As you’ve seen with the previous examples, it’s rare
for services to choose not to integrate with the widespread social networks, and if
they so choose, to do so at their peril. Facebook Connect, for example, allows devel-
opers to integrate their third-party service with Facebook through a set of APIs and so
add rich social context to their application. 
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Figure 5.18 Screenshots of GPS Mission iPhone application illustrating available missions according to 
the location of the player

5.3.1 Creating adventures through location-aware apps—GPS Mission

GPS Mission is a location-aware game, available on JME mobile handsets and the
iPhone, that detects the user’s location to load up the available missions in their area
(shown in figure 5.18). The game allows users to create their own custom missions by
visiting the website directly in the case where there are no available missions nearby.

 GPS Mission presents the user with the world around them in a Map tab and shows any
active missions (which can involve solving riddles at precise locations to obtain points) or
“gold” that can be collected in the area (if there’s no active mission to join nearby). 

 One of the main drawbacks of this game is that missions can’t be created from a
mobile device, thus limiting the portability of the gaming notion when outdoors.

 Among the game ’s cool features is the so -called Activity Stream that lets you see
where in the world other GPS missions are being played at any given time, whether a
music quiz in Brazil, an athletic challenge in Taiwan, or a photo safari in Australia. In addi-
tion, there’s an option to share your gaming experience with others, in real time, and not
just within the GPS community but also with all of your  friends on Facebook. Finally, with
the Waymark function you can leave text and photo messages at any location.

5.3.2 Location-aware treasure hunting—geocaching

Geocaching is a type of high-tech, treasure-hunting, spatially aware game that can be
played throughout the world by adventure seekers equipped with GPS devices. The
basic idea is to place hidden containers, called geocaches, outdoors and pinpoint their
precise location with GPS and then l et others hunt for them. 3 Geocaches created by

3 Jörg Lonthoff and Erich Ortner, “Mobile Location-Based Gaming as Driver for Location-Based Services (LBS)
– Exemplified by Mobile Hunters,” Technische Universität Darmstadt, March 2007.
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geocaching attempt to combine location-based gaming with a strong sense of commu-
nity and support for the environment.

 Games are graded according to their difficulty and te nd to take place in open
countryside environments, as opposed to the urban setting more typical of GPS Mis-
sion. Another difference is t hat real physical objects are contained within the
geocaches. Once they’re found, it’s the responsibility of the user to place t hem back,
having first noted an entry in the participant’s physical logbook.

 Specific objects can be placed in the geocache, including Geocoins and Travel Bugs,
and then tracked as they’re moved by game participants. Overall, the game requires sig-
nificant skill and often  requires users to  hunt in challengin g places (including
underwater!), which has led to the game developing a significant global following. 

 An example of this is th e Geocaching application available on the iPhone (see
figure 5.19) for $9.99. Some of its key features are the following:

 Searching by current location, address, or geocache code
 Accessing geocache details, including description, recent logs, hints, and inventory
 Looking up trackable item details, including item goals, while on the trail
 Logging geocache finds and posting notes in the field
 Downloading active pocket queries for use while outside network coverage

Having now covered two examples of gaming pure plays, we can move on to look at an
evolution to these that adds the social networking element to the mix. In fact, the suc-
cess of these new services has been dramatic and has created communities of such size
as to compete with established social networks like Facebook.

Figure 5.19 Geocaching iPhone application screenshots, allowing players to navigate within 
their neighborhood and identify hidden geocaches
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5.3.3 Location-based social networking games

Given the increasing crowdedness within the mobile social networking space, one way
in which companies are looking to diversify is by introducing gaming elements within
a standard mobile social networking application. The added benefit is that this gam-
ing element makes the comm unity “stickier” because it encourages repeat visits to
check leader boards or improve the ranking of a particular member.

 The number of companies in this area (with decent traction in terms of users) is
growing rapidly and is outpacing more traditional, pure location-based games.

 Three popular services are foursquare, Gowalla, and MyTown.

GAMING WITHIN MOBILE SOCIAL NETWORKS—FOURSQUARE

Foursquare launched in 2009 with the goal of introducing a gaming element to location-
based social networks, principally as a way to gain traction with users in an increasingly
competitive area. It had an estimated four million users in 2011. Its application runs
on Android, iPhone, and Blackberry devices.

 The idea behind foursquare is that users are rewarded for exploring cities. How?
Users obtain points every time they check in, or log on to the application. Depending
on whether they have checked into a new ve nue or rarely-visited location, users can
obtain a range of different badges to display against their profile (see figure 5.20). If
users have checked in to a particular location the most often, they then become
“mayor” of that location (or at least until someone else trumps the mayor by surpass-
ing them in terms of check-ins).

 Foursquare’s concept of earning points according to the originality of the location
means that special Discoverer Bonus points are awarded for checking into a new
place. Additional bonus points are also awarded for going  to the same plac e more
than once in one night or going out multiple nights in a row.

Figure 5.20 Foursquare screenshots showing the Check-in button for users, special offers locally 
available, and the badges that can be won by earning points
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The foursquare application on the iPhone was recently upgraded to alert members of
special offers available to  badge holders or mayors, providing a br idge between the
real and the virtual worlds. Players can also discover local promotions in real time and
get loyalty rewards for regularly frequenting the same place, for example through dis-
count codes for certain products.

A VIRTUAL MONOPOLY PLAY—MYTOWN

MyTown’s iPhone application (with an estimated 500,000 users in early 2010) is a loca-
tion-based game, which has successfully differentiated itself from foursquare. Whereas
foursquare is about check-ins that revolve around social aspects, MyTown is much more
of a straight-up game. In fact, it has been described as a kind of virtual-reality Monopoly.

 Although the core idea is still to check in to venues where you happen to  be, the
driving force behind doing that is to be able to “buy” and develop those properties
rather than tell your friends where you are. For example, if you check in at a cafe, you
can buy it, and then others who check in there will have to pay you rent. The goal is to
accumulate as many properties and as much money as possible. You can also see what
venues are trending, as well as their popu larity rating based on eleme nts such as
number of check-ins.

 There’s also a virtual store built into MyTown 2.0 (see figure 5.21). Here, users are
able to spend the virtual currency they collect in the game to buy various collectibles.
Something else that MyTown is doing that’s more closely aligned with foursquare and
Gowalla (see the following section) is real-world promotions. When you check into a
venue or near one, you’ll be  alerted if a special deal is available nearby. For example,
MyTown already has a deal in place with Quiznos for certain rotating specials. 

 Now that we’ve looked at MyTown, we can consider a slightly different approach
adopted by Gowalla, which obtains its content using crowd sourcing.

Figure 5.21 MyTown iPhone application screenshots showing the Quiznos location, its location 
statistics, and user rewards available for checking in at a venue
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GAMING WITH A CROWD-SOURCED TWIST—GOWALLA

Gowalla offers an iPhone application similar to foursquare that you can use to check
in and notify friends when you get to a certain location, such as a restaurant or a bar ,
to earn “pins,” (again, much like the set of badges you tr y to earn on foursquare).
More recently, Gowalla (see figure 5.22) introduced the possibility of clicking a venue
and seeing a list of the Top 10 people for that location. 

 A key difference of Gowalla compared to its peers is that its location-based infor-
mation is entirely crowd sourced. This has allowed the app to quickly gain traction in
places around the world and rapidly build location data (with over 1,000 new loca-
tions created per day).

 In line with MyTown, Gowalla plans to make virtual goods available as in-app pur-
chases, and a substantial element of its monetization plan relies on this as well as on
signing up big-brand advertisers.

 We’ve now looked at the key examples within each consumer need area: the need
to navigate, the need to connect to other people, and the need to be entertained. This
gives us an overview of the three key categories that the  majority of locat ion-aware
applications can be grouped into. With this under our belts, we can move on to sneak

The in-app purchase
MyTown has an in-app purchase element that allows users to buy power-ups within the
game that will make it easier for them to play. For example, one power-up allows you to
automatically collect rent from your buildings. This is a key part of the game, but without
this power-up it has to be done manually, which is time co nsuming. You can also buy
more property slots to allow you to expand your location’s empire, as well as other things.
Prices for these in-app purchases currently range from $0.99 all the way up to $9.99.

Figure 5.22 Gowalla screenshots showing the user profile (with the number of check-in stamps and pins 
gained), an example of an item available at a location, and a list of trips available at certain locations
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a peek into possible future consumer needs, focusing on those where the user inter-
acts with the compass and video of the handset. Augmented reality applications (and
features) that do this are discussed next.

5.4 New app development frontiers 
In this section, we’ll look at new possibilities for location-aware app developers that
have arisen thanks to the availability of smarter smartphones. We’ll consider specifically 
the augmented reality (AR) feature capabilities that are possible on the latest handsets, 
and look at examples of AR applications from acrossair and particularly Layar. Layar
(funded by Intel Capital) has set the standard when it comes to AR applications and
has generated a great deal of excitement for these types of features. Today, Junaio and
Metaio as well as a raft of other AR companies have also joined the fray, though Layar
remains the most talked-about service. Before moving on to the Layar example,  let’s
examine what we mean by augmented reality.

5.4.1 Augmented reality 

AR applications began to create a buzz in the mobile location space from mid-2009, as
the new handset capabili ties (in particular of Android devices) to detect the orienta-
tion and tilt of the phone enabled a whole new set of mobile services. 

 Augmented reality refers to the abil ity to combine a li ve or static view of the r eal
world with digital imagery and information, typically shown as a superimposed layer.
(See figure 5.23 for a real-life example of the Wikitude application in use.) A famous
early example of AR comes from the movie industry. In the 2003 movie Terminator 3,
the character played by Arnold Schwarzenegger arrives on Earth naked and uses h is
AR capabilities to scan human beings for a match or mismatch of clothing sizes.

 Despite the mobile AR area being a nascent area of mobile development, a range
of applications and start-ups have sprouted up since Wikitude launched its AR plat-
form and World Browser for Android.

Figure 5.23 Wikitude was one 
of the early pioneers in the AR 
space and launched its AR 
browser for Android devices in 
mid-2009 (shown in a real-use 
scenario). The browser lays 
Wikipedia and other user-
generated content over the 
camera view of the phone. 
(Source: mng.bz/qKp5)
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Figure 5.24 Screenshot of Layar’s application for Android that allows users to combine a video camera 
view of the world with useful information shown as a digital layer on top of the screen view

5.4.2 Layar—a pioneer in AR browsing

Layar announced its own AR browser for Android in June 2009 (figures 5.24 and 5.25)
and then for the iPhone in 2010 and was followed by acrossair (shown in figure 5.26),
which also launc hed for the iPhone pla tform. Japanese developer Tonchidot pro-
duced an application called the Sekai Camer a, combining the AR capabilities with
certain features of a social network.

 To use Layar, the user holds the phone like a camera and obtains information dis-
played in real time as  a content layer on top of a video view of  the surroundings.
Layar’s software obtains information from the phone’s GPS, accelerometer, and com-
pass to detect where the user is and which direction they are facing, so as to return
information displayed as bubbles with details, including distance from a particular
landmark or point of interest.

 What current AR applications, such as Layar, do not do is recognize the visual feed
obtained from the phone’s camera, instead using location technology to “understand”
where the user is and wh at he’s generally looking at. It is also possible to “cheat” by
creating a POI that’s served within an AR layer next to the user independent of where
they are. The server code4 for this example POI coding is shown in the following listing.

<?php

    $lat = $_GET['lat'];                

Listing 5.2 Serving an example POI to a layer within the Layar AR Android application

4 Kindly provided by Marc Rene Gardeya while quality assurance manager at Layar, 2010.

Get lat/long 
from request

b
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    $lon = $_GET['lon'];
   
    define( 'LAYERNAME', '' );                 
    define( 'IMAGEURL', '' );
    define( 'BASEURL', '' );
    define( 'MODEL', '' );

    $hotspot = array(                            
        'title'        => 'My first POI',
        'line2'        => 'Layar Reality Browser',
        'line3'        => 'example application',
        'line4'        => '',
        'attribution'  => 'www.layar.com',
        'type'        => 0,
        'lat'          => ($lat + 0.0005) * 1000000.0,   
        'lon'          => $lon * 1000000.0,
        'dimension'    => 1,  

        'object'      => array(
            'baseURL' => BASEURL,
            'full'    => MODEL,
            'reduced' => '',
            'icon'    => '',
            'size'    => 20
        ),

        'transform'    => array(
            'angle'  => 0,
            'rel'    => FALSE,
            'scale'  => 10
        ),

        'actions'      => array(
            array(
                'label' => 'Go to website',
                'uri'  => 'http://www.layar.com'
            )
        ),

        'distance'    => 0, 
        'imageURL'    => IMAGEURL,
        'id'          => 'POI_1'
    );              

    $hotspots = array( $hotspot );

    $response = array(
        'nextPageKey' => '',
        'morePages'  => FALSE,
        'hotspots'    => $hotspots,
        'layer'      => LAYERNAME,
        'errorCode'  => 0,
        'errorString' => ''
    );

Define 
some values

c

Create array 
of POIs

d

Place POI next to 
incoming lat/long

e

http://www.layar.com
http://www.layar.com
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    $json = json_encode( $response );          

    
    header( 'Content-type:application/json');        
    echo $json;
?>

 This code example serves a sample POI to a
layer for the Layar applic ation. The PHP code
first gets the lat and long from  the incoming
request B. Then it sets up some constant values
C. Next it creates an array d that holds the
values of the POI that’s positioned near the
incoming lat/long value e. Then this is sent
back with the JSON encoding f and as a JSON
string g.

 In figure 5.25 you can see a screenshot of
what the augmented world of downtown New
York looks like when overlaid with information
on specific points of interest obtained from
Wikipedia.

 Layar (as well as its competitors) offers an
API that allows developers to bu ild their own
spin-off applications using the Layar browser.
The next listing shows a full request/response
example for a POI to be shown as part of a
layer in Layar.

Request (no OAuth signing)             

The developer ID is 896, the developer key wpvm1f4g. Appending the timestamp 
1249226148713 and hashing with SHA-1 will generate the hash shown in the 
request.

http://devAPI.example.com/getPOIs/?countryCode=IN
&lon=4.887339&timestamp=1249226148713
&userId=ed48067cda8e1b985dbb8ff3653a2da4fd490a37
&developerId=896&developerHash=1ee6d294aa6b639b365899f844257523c5bf9702
&RADIOLIST=a&radius=6245&CUSTOM_SLIDER=23987.0
&lat=52.377544&layerName=snowy4
&SEARCHBOX=asdfdhcgg&accuracy=100 
 
Response                                

{"hotspots": [{"distance": 100, "attribution": "This is a test layer POI 
provider", "title": "My layer - snowy4, location = 52.377544, 4.887339", 
"lon": 4884339, "imageURL": null, "line4": "RADIOLIST-None,CustSlider-

Listing 5.3 API response using the Layar Android AR browser API

Create response arrayf

ncode array 
as JSONg

Figure 5.25 A second screenshot 
of Layar's Android application, 
showing Wikipedia information 
overlaid on the video camera’s 
image of downtown New York

Call made to the server for datab

 Return data 
from server

c

http://devAPI.example.com/getPOIs/?countryCode=IN
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None", "line3": "SEARCHBOX - asdfdgxdg", "line2": "DevlId - 896Settings: 
range=1000", "actions": [], "lat": 52374544, "type": 0, "id": "test_1"},  
{"distance": 100, "attribution": "This is a test layer POI provider", 
"title": "My layer - snowy4, location = 52.377544, 4.887339", "lon": 
4887339, "imageURL": null, "line4": "RADIOLIST-None,CustSlider-None", 
"line3": "SEARCHBOX - asdfdgxdg", "line2": "DevlId - 896Settings: 
range=1000", "actions": [], "lat": 52374544, "type": 0, "id": "test_2"},  
{"distance": 100, "attribution": "This is a test layer POI provider", 
"title": "My layer - snowy4, location = 52.377544, 4.887339", "lon": 
4890339, "imageURL": null, "line4": "RADIOLIST-None,CustSlider-None", 
"line3": "SEARCHBOX - asdfdgxdg", "line2": "DevlId - 896Settings: 
range=1000", "actions": [], "lat": 52374544, "type": 0, "id": "test_3"},  
{"distance": 100, "attribution": "This is a test layer POI provider", 
"title": "My layer - snowy4, location = 52.377544, 4.887339", "lon": 
4884339, "imageURL": null, "line4": "RADIOLIST-None,CustSlider-None", 
"line3": "SEARCHBOX - asdfdgxdg", "line2": "DevlId - 896Settings: 
range=1000", "actions": [], "lat": 52377544, "type": 0, "id": "test_4"},  
{"distance": 100, "attribution": "This is a test layer POI provider", 
"title": "My layer - snowy4, location = 52.377544, 4.887339", "lon": 
4887339, "imageURL": null, "line4": "RADIOLIST-None,CustSlider-None", 
"line3": "SEARCHBOX - asdfdgxdg", "line2": "DevlId - 896Settings: 
range=1000", "actions": [], "lat": 52377544, "type": 0, "id": "test_5"},  
{"distance": 100, "attribution": "This is a test layer POI provider", 
"title": "My layer - snowy4, location = 52.377544, 4.887339", "lon": 
4890339, "imageURL": null, "line4": "RADIOLIST-None,CustSlider-None", 
"line3": "SEARCHBOX - asdfdgxdg", "line2": "DevlId - 896Settings: 
range=1000", "actions": [], "lat": 52377544, "type": 0, "id": "test_6"},  
{"distance": 100, "attribution": "This is a test layer POI provider", 
"title": "My layer - snowy4, location = 52.377544, 4.887339", "lon": 
4884339, "imageURL": null, "line4": "RADIOLIST-None,CustSlider-None", 
"line3": "SEARCHBOX - asdfdgxdg", "line2": "DevlId - 896Settings: 
range=1000", "actions": [], "lat": 52380544, "type": 0, "id": "test_7"},  
{"distance": 100, "attribution": "This is a test layer POI provider", 
"title": "My layer - snowy4, location = 52.377544, 4.887339", "lon": 
4887339, "imageURL": null, "line4": "RADIOLIST-None,CustSlider-None", 
"line3": "SEARCHBOX - asdfdgxdg", "line2": "DevlId - 896Settings: 
range=1000", "actions": [], "lat": 52380544, "type": 0, "id": "test_8"},  
{"distance": 100, "attribution": "This is a test layer POI provider", 
"title": "My layer - snowy4, location = 52.377544, 4.887339", "lon": 
4890339, "imageURL": null, "line4": "RADIOLIST-None,CustSlider-None", 
"line3": "SEARCHBOX - asdfdgxdg", "line2": "DevlId - 896Settings: 
range=1000", "actions": [], "lat": 52380544, "type": 0, "id": 
"test_9"}], "layer": "snowy4", "errorString": "ok", "morePages": false, 
"errorCode": 0, "nextPageKey": null} 

This example shows how to call the Layar API to retrieve points of interest in a given
area. When the call is made B, the specific latitude and longitude are passed to the
server along with other parameters. Then the server returns all the POIs near the spec-
ified point C, and these POIs are displayed on the map.

 Acrossair developed its own specific niche within AR by focusing on subway finder
apps designed to help users navigate to the right subway station while still above
ground. You can see an example in figure 5.26.
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A full description of the Layar API and the APK (Android Package File ) with further
extensive code examples can be found at http://layar.pbworks.com. 

 In this la st section, we’ve taken a quick glimpse into the future so that you can
begin to envision the possibilities of mobi le development for loc ation-aware applica-
tions. The type of service that Layar launched (and how it was presented) has done a
great deal to stimulate demand in the market for new, exciting features in the future.
One recent development is that the image captured by the came ra is being used to
first indentify and then interact with a two-dimensional object. This is used to enhance
print adverts and trigger either on-screen animated three-dimensional-looking images
or short videos.

5.5 Summary
The increasing location capabilities of today’s handsets have not only enabled a raft of
exciting location-based applications to be offered to consumers but have also m eant
that mobile has become a per vasive alternative to established navigational aid and
PND companies. Although this chapt er has t reated the different areas o f consumer
applications as unique blocks covering different needs, from the need to navigate to a
place to the need to be entertained, the reality is that functionality is merging across
applications so as to offer ever -increasing added value to discerning consumers.

Figure 5.26 Acrossair’s subway 
finder AR application released in 
summer 2009 for the iPhone 3GS, 
one of the first AR apps made 
available on the iPhone platform

Which POIs will be visible to the user as they move around locations?
In the case of an Android application like Layar, the mobile client will display only the
POIs returned that fall within the range specified by the user with the range slider (or,
if that slider is absent, within 1500 meters of the user). The distance between the
user and the POIs is calculated using APIs provided by the OS of the client. Currently
on Android this is the WGS 84 ellipsoid, which might lead to slightly different results
than the Haversine Formula (which uses a perfect sphere). The difference is negligi-
ble because of the small ranges normally used.

http://layar.pbworks.com
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Mobile navigation applications now include elements of social networks and vice
versa. Similarly, social networks now in clude elements of gaming to cre ate user
engagement within the communities.

 With new handsets now featuring advanced accelerometers and compasses and the
general move to smarter handsets, there’s enormous potential to exploit these capa-
bilities and innovate in this area. Augm ented reality application developers are just
beginning to scratch the surface of the new domain of possibilities, and all of the ele-
ments are begi nning to slot into place to e mpower revolutionary, ever-smarter
applications.

 Navigational aid companies have proved initially successful in establishing profit-
able businesses by innovating and satisfying market needs. Moves by large players like
Google are already altering the established market dynamic. This makes it even more
important for developers and entrepreneurs to not only consider how to monetize
their applications but also be prepared to innovate ho w and what they charge for.
We’ll examine this area in detail in chapter 8. 

 You saw in this chapter that a substantial range of features can be built into a loca-
tion-aware application. We’ve probably only just begun to scratch the surface of what’s
possible. However, the complexity of the mobile landscape means that not all applica-
tion features or services are available in the same way across mobile platforms. This
makes it fundamental to understand what the possibilities (as well as limitations) of
each mobile platform are. 

 In the next chapter, we’ll consider which mobile platform options are available to
developers according to the type of location feature or location-aware app they’re
looking to build.



Mobile platforms

This 4.8-ounce sliver of glass and aluminum is an

explosive device that has forever changed the mobile-

phone business, wresting power from carriers and giving
it to manufacturers, developers, and consumers.

—“The Untold Story: How the iPhone
Blew Up the Wireless Industry,”
 Wired Magazine, January 9, 2008

With major disruptions from  Apple and Go ogle in the form of the iPhone, iPad,
and Android, the mobile development landscape has f orever changed from a
closed API, carrier-centric model to an open API, device-manufacturer- and soft-
ware-developer-centric model. This major shift represents a huge opportunity for
LBS application developers as well , because now it’s possible to develop fully featured
LBS applications and release them to consumers directly—at least most of the time.

This chapter covers
 Latest trends in mobile development

 Details of major mobile development platforms with 
extensive comparisons

 Mobile development frameworks

 Testing your mobile applications
122
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 But still, mobile development is fragmented between a number of different mobile
operating platforms, each supporting a different range of functionality and applica-
tions. Because there are so many options, it’s important to understand each mobile
platform along with market trends when planning yo ur LBS application. Also,
resources are constrained on a mobile phone, including screen size, memory, CPU,
storage, and input method, making it espe cially important to properly understand
and pick from  available programming opti ons. Figure 6.1 shows the m ajor smart-
phone platforms.

 In thi s chapter, we’ll look at all major mobile development platforms, from the
iPhone and Android to the relatively new MeeGo. We’ll look at the basic development
process for each of these platforms to get a high-level understanding of the  pros and
cons of each platform.

 But before starting our analysis, let’s look at how the market is evolving and which
platforms are gaining in popularity to try to understand the current trends.

Figure 6.1 Major new mobile platforms: iPhone, Android, HP webOS, BlackBerry Storm, and the iPad, 
which are disrupting the old mobile ecosystem
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6.1 Mobile phone trends
According to Gartner, Inc., 417 million mobile phones were sold in the third quarter
of 2010, an 35% increase from the third quarter of 2009.1 Nokia continues to lead the
mobile phone market, but its share in 2010 dropped to 28.2% from 36.7% in the third
quarter of 2009 (see table 6.1). Samsung retains second place and improved its marke t
share; its sales totaled 71.6 million units. 

Smartphone sales grew 96% from the third quarter last year, and smartphones accounted
for 19.3% of overall mobile phone sales in the third quarter of 2010 (see table 6.2).

1 http://www.gartner.com/it/page.jsp?id=985912

Table 6.1 Worldwide mobile phone sales for the third quarter of 2010

Company Q3 2010 sales Q3 2010 share

Nokia 117,461.0 28.2

Samsung 71,671.8 17.2

LG 27,478.7   6.6

Apple 13,484.4 3.2

Research In Motion 11,908.3 2.9

Sony Ericsson 10,346.5 2.5

Motorola 8,961.4  2.1

HTC 6,494.3 1.6

ZTE 6,003.6 1.4

Huawei Technologies 5,478.1 1.3

Others 137,797.6 33

Total 417,085.7 100

Table 6.2 Worldwide smartphone sales by operating system for the third quarter of 2010

Company Q1 2010 sales Q1 2010 share

Symbian 29,480 36.6

Android 20,500 25.5

iOS 13,484 16.7

Research In Motion 11,908 14.8

Microsoft Windows Mobile 2,247 2.8

Linux 1,697 2.1

http://www.gartner.com/it/page.jsp?id=985912
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Now let’s look at how the programming options are evolving alongside these trends.

6.2 How programming and distribution options are evolving
Until the iPhone, carri ers had all the power. Development took a long time; deploy-
ment took longer. Apple has been a major disruptive force in the mobile ecosystem,
where carriers used to exert complete control. The high cost of entry to mobile devel-
opment has been almost com pletely eliminated. Now with G oogle’s Android and
other disruptive forces, mobile development is possible for anyone with the help of
open APIs and open distribution platforms (app stores). 

 Whereas Java remains the most widespre ad format for many mobile applications
(especially within mobile marketing and mobile gaming), more sophisticated plat-
forms like t hat of the  iPhone are set t o become i ncreasingly popular. Android in
particular promises to open up the mobile phone operating system like never before
and allow full integration between the phone’s features and the applications running
on it.

 Also, more app stores are opening, altering the mobile application development
business landscape significantly. Developers no l onger have to go through the carri-
ers, which is the huge change that’s reshaping the industry. They can develop and
deploy applications directly to the consumers. (Please see table 6.3 for an overview of
all available app stores and chapter 11 for more details on each app store.)

Others 1,214.8 1.5

Total 80,532 100

Table 6.3  Mobile app stores (also see chapter 11 for more details)

Name Established Apps Downloads Platforms
Dev. 

Share
Fees

GetJar 2004 53,000 600 million Multiple N/A Free

Apple App 
Store

7/10/2008 75,000 2 billion iOS 70% $99

Android 
Market

10/22/2008 10,200 Unknown Android 70% $25

Software 
Store

12/16/2008 5,000 Unknown Palm OS, 
Windows 
Mobile

60% Unknown

BlackBerry 
App World

4/1/2009 2,000 Unknown BlackBerry OS 80% $200

Ovi Store 5/26/2009 Unknown Unknown Symbian 70% €50

Table 6.2 Worldwide smartphone sales by operating system for the third quarter of 2010 (continued)

Company Q1 2010 sales Q1 2010 share

http://mng.bz/t946
http://mng.bz/t946
http://mng.bz/t946
http://mng.bz/LSKH
http://mng.bz/d3j3
http://mng.bz/d3j3
http://mng.bz/d3j3
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Now that we’ve reviewed how existing development and distribution platforms are
evolving, let’s look at all the available mobile development platforms.

6.3 Java ME
Java Platform, Micro Edition (Java ME—formerly known as Java 2 Platform, Micro Edi-
tion, or  J2ME) is a Java platform designed for mobile devices and embedded systems,
which range from mobile phones to  navigation devices and set-top boxes. Figure 6.2
displays the Java ME architecture.

App Catalog 6/6/2009 41 160,000 WebOS 70% Free

LG Applica-
tion Store

7/13/2009 1,400 Unknown Windows 
Mobile

N/A N/A

Samsung 
Application 
Store

9/14/2009 Unknown Unknown Java, Symbian, 
Windows 
Mobile

70% $1

Windows 
Marketplace 
for Mobile

10/6/2009 N/A N/A Windows 
Mobile

70% $99/year

Table 6.3  Mobile app stores (also see chapter 11 for more details) (continued)

Name Established Apps Downloads Platforms
Dev. 

Share
Fees

Figure 6.2 The 
Java ME platform is 
a subset of the 
whole Java platform, 
targeted for mobile 
devices. (Source: 
mng.bz/8aLR)

http://mng.bz/XRT6
http://mng.bz/XRT6
http://mng.bz/XRT6


127Symbian
Java ME is a portable solution that provides  universal libraries for a wide range of
devices. The resulting application can be run on various different devices. But in gen-
eral applications (including their data) can’t be larger than around 1 MB if they are to
run on most phones. They must also be cryptographically signed (such as for the Black-
Berry) in order to effectively use many specific APIs such as the file system access API. To
smooth the signing process, the industry has formed the Java Verified organization.

TIP: JAVA VERIFIED Java Verified2 is the global organization in which members
of the worldwide mobile ecosystem are working collaboratively to address Java
ME fragmentation. The organization provides testing and resources for help-
ing Java ME developers deliver more high-quality Java ME applications to
more devices faster. The Java Verified management board is made up of rep-
resentatives from LG, Motorola, Nokia, Orange, Samsung, Sony Ericsson, Sun
Microsystems, and Vodafone. 

Java ME applications can run on the BlackBerry, Symbian, and most Java-capable phones.
 Java ME provides access to a m ass market. Java ME is a good choice for high-level

applications that don’t require platform-specific native libraries. If your Java ME appli-
cation accesses the native APIs of a mobile platform, such as the graphics hardware on
the BlackBerry to display a more responsive user inter face, then naturally your app
won’t run on Symbian devices. You have to determine whether you can get away with
using just the high-level common Java ME classes in your application. If you can, Java
ME is a good solution. If not, you’ll have to write slightly different applications for
each Java platform you’re targeting.

6.4 Symbian
The Symbian platform is an open source operating system for mobile devices. It was
created by me rging and integrating software assets contri buted by Nokia, NTT
DoCoMo, and Sony Er icsson, including Symbian OS, the S6 0, UIQ, and MOAP(S) user
interfaces. Figure 6.3 displays the system architecture for a Symbian-based phone. 

 Symbian is the succe ssor to Sy mbian OS, launched after the  founding of the
Symbian Foundation in April 2009. Symbian runs on phones that are using S60 (third
revision or later) and Sony Ericsson, Samsung, Siemens, and Motorola mobile phones
running Symbian UIQ 3.0 or later. (Motorola has recently started moving toward
Android and dropping Symbian for future phones.)

 The native language of Symbian is C++, although it isn’t a standard implementa-
tion. There were multiple platforms based on Symbian OS that provide d SDKs for
application developers wishing to target Symbian OS devices. Symbian’s flavor of C++
is specialized. Symbian supports multiple runtimes so that you can use whatever pro-
gramming language feels right for you, such as Python, Java ME, Flash Lite , Ruby,
.NET, Web Runtime (WRT) Widgets, and Standard C/C++. Figure 6.3 displays the
architecture of the Nokia S60 platform.

2 http://javaverified.com

http://mng.bz/ZGY5
http://mng.bz/S0aX
http://mng.bz/S0aX
http://mng.bz/S0aX
http://javaverified.com
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Symbian is a powerful platform for general-purpose development. It was designed spe-
cifically for mobile devices from the beginning, so it’s real time and multitasking while
trying to minimize memory use and maximize performance and battery life.

 The Symbian Foundation maintains the code for the o pen source software plat-
form based on Symbian OS and software assets contributed by Nokia, NTT DoCoMo,
and Sony Ericsson, including the S60 and MOAP(S) user interfaces. Portions of the
platform’s source code have already been moved to open source, under the Eclipse
Public License. When this process is c omplete, the platform code will be available to
all for free. Close to 300 million Symbian OS-based units have been shipped, and Sym-
bian holds more than a 50% market share globally.

 When developing a Symbian application, you first have to choose your target plat-
form, such as Sony Eric sson P800, Nokia 3650/7650, or Sa msung i458, because
Symbian is just the low-level operating system and the middleware. Each phone carries
a different UI on top of the base operating system.

 There are currently three main GUI systems: 

 Nokia Series 60
 Nokia Series 80 
 User Interface Quartz (UIQ)

Table 6.4 summarizes the available GUI systems.
 Series 60 is the most common platform and easiest to start with. After selecting

your target platform, you need to pick a development environment. Your options are

 Visual Studio
 Metrowerks CodeWarrior
 Borland C++ Builder
 Carbide.c++ (based on the Eclipse IDE and now owned by the Symbian Foun-

dation)

Figure 6.3 Symbian as part 
of the Nokia S60 platform 
architecture (source: 
mng.bz/LSKH)



129Symbian
Then you download and install the speci fic SDK from Nokia, Sony Ericsson, or
another source to develop your application to that specific target platform.

 Symbian has wide distribution and it’s a robust development environment, but the
fragmentation in the GUI layers running on top of Symbian may force you to target
only a subset of the available Symbian phones out there. For example, if you want t o
target most of the  Symbian phones, you’ll need to develop at le ast 100 diff erent
clients.

 Symbian has a steep learning curve for beginners because of its unique flavor of
C++ and the complexities of its GUI layers. Also, from a user point of view, the apps
might have a clunky feel if they aren’t fully optimized for the specific platform.

 Symbian’s wide distribution is a big draw for developers, but you should weigh all
the difficulties of developing  on the platform against its distribution when picking
release platforms for your product. Java ME is a solution that can run acceptably well if
your application is not too computer resource and graphics intensive.

 Please see section 6.12 for Nokia’s new open source mobile OS: Maemo.

6.4.1 Nokia Ovi Store

The Nokia Ovi Store (figure 6.4) was launched worldwide in May 2009. Here, custom-
ers can download mobile games, applications, videos, images, and ringtones to their
Nokia devices. Some of the items are free of charge; others can be purchased using a
credit card or through operator billing in selected operators.

 Ovi Store offers customers content that’s compatible with their mobile device and
relevant to their tastes and location. Customers can share recommendations with their
friends, see what they’re downloading, and let them see the items they’re interested in.

Table 6.4 Major GUI systems for Symbian

GUI Specifics Phones

Series 60 v1.x 
+ Symbian OS 6.1

Resolution = 176 x 208
Phone keyboard
No touch screen

Nokia 3650, Nokia 7650, Nokia N-Gage, 
Siemens SX1, Samsung SGH-D700, 
Sendo XXX

Series 60 v2.0
+ Symbian OS 7.0s

Resolution = 176 x 208
Phone keyboard
No touch screen

Nokia 6600

Series 80
+ Symbian OS 6.0

Resolution = 640 x 200
Full keyboard
No touch screen

Nokia 9210

UIQ v2.0
+ Symbian OS 7.0

Resolution = 208 x 320
Optional keyboard
Touch screen

Sony Ericsson P800, BenQ P30
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 For content publishers, Nokia offers a self-s ervice
tool to bring their content to the Ovi Store. Supported
content types include J2ME, Flash applications, widgets,
ringtones, wallpapers, themes, and mo re for Nokia
Series 40 and S60 devices. Nokia offers a 70% revenue
share of gross sales , net of refunds and returns, less
applicable taxes and, where applicable, fixed operator
billing costs. Please see table 6.3 and chapter 11 for
more information.

6.5 iPhone and iPad
Apple Inc.’s iPhone and iPad platforms have forever
changed the mobile industry. They’re two of the best-
selling consumer el ectronic devices of all time.
iPhone is the fastest-selling smartphone ever, and iPad is
selling at even a higher rate than the iPhone. The popu-
larity of the devices among developers and consumers
created an explosion of over 200,000 applications (as
of mid-2010) that captured the attention of consum-
ers around the world. Here are some numbers about
the App Store as of May 2010:

 Total active apps (currently available for download): 199,790
 Total inactive apps (no longer available for download): 34,352
 Total apps seen in the US App Store: 234,142
 Number of active publishers in the US App Store: 39,283

iPhone application development requires using Objective-C, an Apple-specific variant
of C, enhanced with object-o riented features of C or C++. Developers familiar with
Mac OS X  deve lopment can make a quick transition to iOS development, whereas
other developers will have a steep initial learning curve, mostly because of Objective-C
and iOS specifics.

 In short, iOS applications are developed using Objective-C, C, or C++ and Cocoa
only on a Macintosh computer in Xcode after signing up as a developer with Apple,
and the resulting binaries are submitted to the Apple App Store for approval, which
takes one to two weeks. Now let’s look at all the components for iPhone and iPad
application development:

 iOS—iOS is the operating system developed by Apple Inc. for the iPhone, iPad,
and iPod touch. iOS applications are written in th e Objective-C programming
language, using the Cocoa application framework on the Mac  OS X. iOS has
four abstraction layers: the Core  OS layer, the C ore Services layer, the Media
layer, and the Cocoa Touch layer (figure 6.5).

Figure 6.4 Nokia Ovi Store

http://mng.bz/E16W
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 The iPhone SDK—The iPhone SDK3

(first released in March 2008) con-
tains the code, information, and
tools you need to deve lop, test,
run, debug, and tune a pplications
for the iOS. 

 Objective-C—Objective-C is a reflec-
tive, object-oriented programm ing
language, which adds Smalltalk-style
messaging to the C programm ing
language. It has a steep learni ng
curve for beginners.

 Cocoa Touch—Cocoa Touch is an API for building software programs to run on
the iPhone and iPod touch from Apple Inc. Cocoa Touch provides an abstrac-
tion layer of the iOS (figure 6.6), which is the operating system for the iPhone
and iPod Touch. Cocoa Touch is based on the Cocoa API toolset for building
software programs for Mac OS X computers. Tools for developing applications
based on Cocoa Touch are included in the iPhone SDK.

 Xcode—Xcode is the development environment  that hosts the development
tools for the iOS. The Xcode tools have been updated to support development
for the iOS. In addition to providing the basic editing, compilation, and debug-
ging environment for your code, Xcode also provides the launching point for
testing your applications on an iPhone or iPod touch device. Xcode also lets
you run applications in the iPhone simulator, a platform that mimics the basic
iOS environment on your local Mac computer.

 The iPhone Developer Program—This program gives you the cryptographic keys to
be able to download your code to a real phone. This currently costs $99 for
individuals or $299 for companies. 

With over 200,000 applications in the Apple App Store, iPhone and iPad application
development has taken the w orld by storm. Many developers made the crossover to
iOS development from other platforms, so there’s an extraordinary amount o f
resources available for beginners in the form of books and also online.

 The platform is robust if you can manage to keep the memory use of your applica-
tion to a minimum. Crashes are very common in applications that run out of memory.

3 http://developer.apple.com/iphone/

Figure 6.5 iOS technology layers (source: 
mng.bz/d3j3)

http://mng.bz/1hue
http://mng.bz/1hue
http://developer.apple.com/iphone/
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Figure 6.6 Cocoa Touch in the architecture of the iOS (source: mng.bz/ZGY5)

iOS 4 has brought multitasking to iOS development, but before this, one major limita-
tion of the iOS was that applications  couldn’t run in the background. Push
notifications is a powerful feature to partially alleviate this limitation. You can send a
message to a phone even if the user isn’t running your application at the moment. For
example, a user can receive an instant message from a friend even if he’s not currently
running the instant messaging application. LBS applications can send alerts to users
from their friends or from other services.

 So far, the biggest issue with iPhone app development has been the App Store
approval process, which can be unpredictable and at times inconsistent. Your applica-
tion can be  rejected for reasons you can’ t predict, making all of your investment
worthless. The other things to watch out for are documented in the terms of use for
the developer program. Apple forbids developers to use undocumented features and
checks each binary with automated tools against such use. You also can’t compete with
Apple directly or try to replace basic features of the iPhone.

 In-app purchases are another great feature that minimizes the friction for your
users to buy  virtual goods insi de your application. They just see a charge in th eir
iTunes account, and Apple relays 70% of the purchase amount to you directly.

 A repeated criticism from iPhone app developers comes from the difficulty they
find in deploying their application to a real  iPhone or iPod Touch. Apple, for better
or worse, has designed a pr ocess involving many hoops that you must jump through,
and this has prompted some developers to grumble and others to explore alternative,
non-official open tool chains, which don’t require app signing. 

 If you’d like to get your paid application to some reviewers for free, yo u can give
them promo codes that enable them to download your app from iTunes for free.

 Apple also has given developers a way to beta test iPhone applications with up to
100 iPhones. If you want to get your app to some beta testers before your app is
accepted in the App Store, then these users have to send you their unique device iden-
tifier (UDID). To find your iPhone’s UDID, plug it into your computer and wait until
iTunes recognizes it. Select your phone from the Devices list in iTunes and click the
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Summary tab. To see your UDID, click the word serial number beside the picture of the
iPhone. You should see the word identifier and an alphanumeric string—this is your
UDID. To copy it, press Command-C on your Mac’s keyboard (or Ctrl-C in Windows).

6.5.1 Restrictions on iOS development tools

Apple has severely restricted the tools you can use to create iPhone, iPod touch, and
iPad apps. The infamous iPhone Developer Program License Agree ment Section
reads as follows:

3.3.1— Applications may only use Documented APIs in the manner prescribed by Apple
and must not use or call any private APIs. Applications must be originally written in
Objective-C, C, C++, or JavaScript as executed by the iOS WebKit engine, and only code
written in C, C++, and Objective-C may compile and directly link against the Documented
APIs (e.g., Applications that link to Documented APIs through an intermediary translation
or compatibility layer or tool are prohibited).

This has caused a huge controversy because this has banned Adobe’s Flash-to-iPhone-
App converter as well as other third-party development tools. You should be aware of
all of Apple’s restrictions and policies before jumping into iPhone/iPad development.

6.5.2 A simple iPhone app

Let’s now look at how to create an iPhone app that finds the current location of the
user and displays it. Follow these steps:

1 Install the latest iPhone SDK.
2 Open Xcode (make sure you have the latest version).
3 Go to File > New Project to create a new project of type View-Based Application.

Enter a name, such as AroundMyCity. 

This will create a project for an application that uses a single view to implement its
user interface. Listings 6.1 through 6.4 display the initial source code of the project.
The first listing shows the initial AroundMyCityAppDelegate.h code for the view-based
application AroundMyCity.

//
//  AroundMyCityAppDelegate.h
//  AroundMyCity
//
//  Created by Murat Aktihanoglu on 2/19/10.
//

#import <UIKit/UIKit.h>                      

@class AroundMyCityViewController;            

Listing 6.1 Initial AroundMyCityAppDelegate.h code 

Import user interface 
kit header file

 Forward-declare 
this class 
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@interface AroundMyCityAppDelegate 
          : NSObject <UIApplicationDelegate> {
    UIWindow *window;
    AroundMyCityViewController *viewController;     
}

@property (nonatomic, retain) IBOutlet UIWindow *window;
@property (nonatomic, retain) IBOutlet AroundMyCityViewController
 *viewController;

@end

Here we declare a class derived from UIApplicationDelegate B with two member
variables for keeping the UIWindow and view controller pointers C.

 The next listing shows the initial AroundMyCityAppDelegate.m code for the appli-
cation AroundMyCity.

//
//  AroundMyCityAppDelegate.m
//  AroundMyCity
//
//  Created by Murat Aktihanoglu on 2/19/10.
//

#import "AroundMyCityAppDelegate.h"         
#import "AroundMyCityViewController.h"

@implementation AroundMyCityAppDelegate

@synthesize window;
@synthesize viewController;

- (void)applicationDidFinishLaunching:
     ➥(UIApplication *)application {     
        
    [window addSubview:viewController.view];
    [window makeKeyAndVisible];
}

- (void)dealloc {                         
    [viewController release];
    [window release];
    [super dealloc];
}

This code is the implem entation of the AroundMyCityAppDelegate class where the
code overrides the applicationDidFinishLaunching function B of the parent class.
The code pr ovides a speci alized deconstructor C to be able to serve customized
implementations.

Listing 6.2 Initial AroundMyCityAppDelegate.m code 

Derive class from 
UIApplicationDelegateb

Declare Member 
variablesc

Include required 
header files

Declare override point 
for customization

b

Declare deconstructor 
for class

c
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 The following listing contains the initial AroundMyCityViewController.h code for
AroundMyCity.

//
//  AroundMyCityViewController.h
//  AroundMyCity
//
//  Created by Murat Aktihanoglu on 2/19/10.
//  Copyright Centrl Inc. 2010. All rights reserved.
//

#import <UIKit/UIKit.h>                    

@interface AroundMyCityViewController : UIViewController {

}

@end

Here we declare a class derived from UIViewController B to be able to serve a cus-
tomized implementation of this class.

 The next listin g shows the i nitial AroundMyCityViewController.m code for
AroundMyCity.

//
//  AroundMyCityViewController.m
//  AroundMyCity
//
//  Created by Murat Aktihanoglu on 2/19/10.
//  

#import " AroundMyCityViewController.h"          

@implementation AroundMyCityViewController

/*
- (id)initWithNibName:(NSString *)nibNameOrNil bundle:(NSBundle 
    *)nibBundleOrNil {             

    if (self = [super initWithNibName:nibNameOrNil bundle:nibBundleOrNil]) 
    {     
        }    return self;
}
*/

Listing 6.3 Initial AroundMyCityViewController.h code 

Listing 6.4 Initial AroundMyCityViewController.m code

Import user interface 
kit header file

Declare new 
classb

Include 
header file

Declare designated initializerb
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/*
- (void)loadView {                 
}
*/

/*
- (void)viewDidLoad {                      
    [super viewDidLoad];
}
*/

/*
- (BOOL)shouldAutorotateToInterfaceOrientation:
         (UIInterfaceOrientation)interfaceOrientation {
    return (interfaceOrientation == 
    ➥UIInterfaceOrientationPortrait);         
}
*/

- (void)didReceiveMemoryWarning {
    [super didReceiveMemoryWarning];                   
                                       
}

- (void)viewDidUnload {   
   // e.g. self.myOutlet = nil;                      
}

- (void)dealloc {
    [super dealloc];
}

@end

This is the basic implementation of the AroundMyCityViewController class with func-
tions that will be customized B, C, d, e, f, g. This is mostly generated by the
tools and is generally the same for all projects. After this step we’ll start customizing
each function to serve the desired functionality, as follows: 

1 Select Project > Set Active SDK > iPhone Simulator 3.0.
2 Add the Core Location framework to the application. Right-click Frameworks

and select Add > Existing Frameworks. Choose CoreLocation.framework.
3 Choose Import < CoreLocation/CoreLocation.h > in AroundMyCityController.h.
4 Make the following changes (shown in bold) to  the AroundMyCityController

class to get the location of the user.

Implement 
loadViewc

Implement 
viewDidLoad

d

Override to 
allow nondefault 
orientations

e

Return YES for 
supported orientations

Release view if 
no superview

f

Release any cached 
data not in use

Release any 
retained subviews

g
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Listings 6.5 and 6.6 are the final source code for the project that’s fully functional.

//
//  AroundMyCityViewController.h
//  AroundMyCity
//
//  Created by Murat Aktihanoglu on 2/19/10.
//

#import <CoreLocation/CoreLocation.h>
#import <CoreLocation/CLLocationManagerDelegate.h>

#import <UIKit/UIKit.h>

@interface AroundMyCityViewController : 
UIViewController<CLLocationManagerDelegate> {

        CLLocationManager *locationManager;          
    
}

- (void)locationManager:(CLLocationManager *)manager 
didUpdateToLocation:(CLLocation *)newLocation 

➥fromLocation:(CLLocation *)oldLocation;

- (void)locationManager:(CLLocationManager *)manager 
➥didFailWithError:(NSError *)error;

@property (nonatomic, retain) CLLocationManager *locationManager;

@end

Here you see the new core location header files B and the new member variable to
hold the location manager object C. This member variable will keep a pointer to the
location manager object that will be used to find the location of the user. The next list-
ing shows the AroundM yCityController.m code with change s to get t he current
location.

//
//  AroundMyCityViewController.m
//  AroundMyCity
//
//  Created by Murat Aktihanoglu on 2/19/10.
//

#import "AroundMyCityViewController.h"

Listing 6.5 AroundMyCityController.h code with changes to get the current location

Listing 6.6 AroundMyCityController.m code modified to get the current location

Include core location 
header files

b

Declare new member 
variable to get locationc
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@implementation AroundMyCityViewController

@synthesize locationManager;                         

/*
// The designated initializer. Override to perform setup 
// that is required before the view is loaded.
- (id)initWithNibName:(NSString *)nibNameOrNil 
     ➥bundle:(NSBundle *)nibBundleOrNil {
    if (self = [super initWithNibName:nibNameOrNil 
     ➥bundle:nibBundleOrNil]) {
       // Custom initialization
    }
    return self;
}
*/

/*
// Implement loadView to create a view hierarchy programmatically, without 

using a nib.
- (void)loadView {
}
*/

// Implement viewDidLoad to do additional setup 
// after loading the view, typically from a nib.
- (void)viewDidLoad {                              
    [super viewDidLoad];
        
    locationManager=[[CLLocationManager alloc] init]; 
    locationManager.delegate=self;
    locationManager.desiredAccuracy=kCLLocationAccuracyNearestTenMeters;
        
    [locationManager startUpdatingLocation];
    
}

/*
// Override to allow orientations other than 
// the default portrait orientation.
- (BOOL)shouldAutorotateToInterfaceOrientation:
  ➥(UIInterfaceOrientation)interfaceOrientation {
    // Return YES for supported orientations
    return (interfaceOrientation == UIInterfaceOrientationPortrait);
}
*/

- (void)didReceiveMemoryWarning {
    // Releases the view if it doesn't have a superview.
    [super didReceiveMemoryWarning];
    
    // Release any cached data, images, etc that aren't in use.
}

Instantiate 
location manager
Instantiate 
location manager

Implement 
viewDidLoad function
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- (void)viewDidUnload {
    // Release any retained subviews of the main view.
    // e.g. self.myOutlet = nil;
}

- (void)dealloc {
    [super dealloc];
}

- (void)locationManager:(CLLocationManager *)manager 
didUpdateToLocation:(CLLocation *)newLocation 

➥fromLocation:(CLLocation *)oldLocation{             
    NSLog(@"update received!");
}

- (void)locationManager:(CLLocationManager *)manager  
 didFailWithError:(NSError *)error{
        
    NSLog(@"ERROR on location");
}

@end

Here are all the changes that enable this class to get the location of the device from
the platform. When the view is loaded, the code initializes the location manager and
makes the request to get the location. This asynchronous process calls didUpdateTo-
Location if it succeeds and didFailWithError if it fails.

 After going through all steps, select Run >
Debug, and the iPhon e simulator will launch
and bring up the application. 

 The viewDidLoad function will be call ed
when the view is loaded. This function will
start retrieving the location. The platform will
call the appl ication multiple times with
increasingly accurate updates, instead of just
one call to enable applications, to control bat-
tery drain and time-to-fix parameters.

6.5.3 The Apple App Store

After you develop you r application, you sub-
mit it to the Apple App Store (figure 6.7) for
review. Apple usually t akes between one and
two weeks to accept or reject your application.
If your application is accepted, you can l ist it
in the App Store, and Apple will take care of
hosting your application binaries for users to
download. Apple takes 30% of the application

Implement 
didUpdateToLocation 
function

Implement 
didFailWithError 
function

Figure 6.7 aApple App Store
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fee if you charge users to download your application. Please see table 6.3 and chapter 11
for more information.

6.6 Android
Android is a mobi le operating system r unning on the Li nux kernel. It was i nitially
developed by Google and later the Open Handset Alliance.4 It allows developers to
write managed code in the Java language, controlling the device via Google-developed
Java libraries. Figure 6.8 displays the main architecture of the Android operating system. 

 Here’s a quick summary: Android application development is done in Java using
the Android Java libraries,5 preferably in Eclipse (an open source development envi-
ronment), and app lications can be submitted to the Andr oid Market. There’s no
approval process in the Andr oid Market. Submitted applications go live instantly ,
unlike those for the Apple App Store.

 Google has created a powerful and robust mobile operating system in the form of
Android. The open nature of  Android is already disrupting legacy mobile  OSs as well
as even the iPhone. Many device manufacturers are moving from legacy platforms to
Android and releasing new Android phones. 

Figure 6.8 Major components of the Android operating system

4 http://www.openhandsetalliance.com/
5 http://code.google.com/android/download_list.html

http://www.openhandsetalliance.com/
http://code.google.com/android/download_list.html
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For example, Motorola has famousl y dropped Symbian and moved to Android to
release the Droid phone with Verizon to compete with the iPhone directly. Sony Ericsson
is also moving toward Android and away from its existing OSE, Symbian, and Windows
Mobile platforms.

 With Android 2.0, Google has also released a free navigation application built into
the operating system, which disrupts the paid TomTom and Garmin applications,
turning navigation into a commodity feature.

 Learning Android development is easy, with Java developers making the quickest
jump. Android J ava libraries are intuitive, and i t helps gr eatly that the platform is
open source. You can actually debug within the operating system libraries if necessary
to see what the prob lems are when your code doesn’t work as expected. Here are
some major properties of the Android platform:

 Multitouch on a limited number of Android devices—Curiously, multitouch capabili-
ties have be en left out of the Andro id SDK until recently except for a few
phones just coming out, unlike the iPhone. It’s claimed that this feature will be
enabled widely in the near future because some developers created multitouch
demos on Android phones by hacking the OS.

 Multitasking—Android supports multitasking, but this requires a bit of explana-
tion. On a W indows desktop, you c an freely start, e nd, and sw itch between
actively running programs. They cont inue running the same way whether
they’re in focus or in the background. In Android, you don’t have to shut down
programs because the system will do it for you when it runs low on memory.

Unlike Windows, Android makes a clear di stinction between a program that’s doing
work (like downloading a fi le or playing some music) and one that’s sitting around
waiting for the user to return. The commonly quoted “Android can run programs in
the background” case is the one whe re the background program is doing work. You
can listen to music from any program while doing work in another. For example, you
can download a file while reading your email.

 The other case , the one where programs are open but just sitting around, is a little
harder to define. This is the situation where a program will technically remain running
until the system needs memory; then it will be closed without warning. Because of this, it’s
up to the individual application developer to create the illusion of smooth multitasking.

 What that means is ever y time an application loses its focus (disappears from the
screen in favor of displaying another program on top of it), it effectively has to save its
state out to permanent memory. If it doesn’t, then it will be reset when its memor y is
reclaimed by the system. Because the application has no way of knowing if it will ever
regain focus before being closed, the only reasonable solution is to write out the value
of every single variable in memory to the permanent storage and then reload all those
variables when the application regains focu s. Because of this requirement, you can
almost say that Android doesn’t really support multitasking between programs but just
creates the illusion that it does.
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 That conclusion in itself is a bit misleading, because Android actually can multitask
between programs, but because it requires all good programs to assum e that they’re
going to be closed whenever focus is lost, it doesn’t really make much difference. The
only real advantage it gains is that if the program isn’t closed before it regains focus,
then it can save a second or two by not bothering to load in the save  state data from
permanent storage.

6.6.1 A simple Android app

Now let’s develop a simple Android application that finds the user’s current location.
The sample code will access the Location Manager service from the platform and will
use it to get the user’s location. The steps to do so follow: 

1 Download and install Eclipse IDE for Java Developers.6 
2 Install the Android Development Toolkit into Eclipse. This turns Eclipse into

an excellent development environmen t for Android and is highly recom-
mended. For this, choose Help > Install New Software in Eclipse and add
https://dl-ssl.google.com/android/eclipse/ as a site. This will show Developer
Tools as available. Select this option and install ADT in Eclipse. Now you have
Eclipse ready with the Android plug-in.

3 Install the latest Android SDK from http://developer.android.com.
4 In Eclipse, choose Window > Preferences and set the location of the Android

SDK in the Android tab. This will link the Eclipse environment to the location
of the Android SDK.

5 Create a ne w Android project in Ec lipse by choosing File  > New Project >
Android and filling in the project name and application name.

You should have the code shown in the following listing at the end of step 5.

package LBSBook.AroundMyCity;

import android.app.Activity;
import android.os.Bundle;

public class AroundMyCity extends Activity {     

    @Override
    public void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState);     
        setContentView(R.layout.main);
    }
}

6 http://eclipse.org

Listing 6.7 Autogenerated Android application source code

Declare main 
activity class

b

Called when 
activity is created

c

Call parent class 
implementation of onCreated

https://dl-ssl.google.com/android/eclipse/
http://developer.android.com
http://eclipse.org
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In this code sample, you see the main activity class for this application B and its mem-
ber function C. The customized onCreate function calls the default implementation
of the parent class first d.

6 Open the AndroidManifest.xml file to add permissions for this application to
access the Location Manager system component. Add this to the file: 

     <uses-permission android:name="android.permission.ACCESS_FINE_LOCATION" />

TIP: GETTING PERMISSION TO ACCESS LOCATION SERVICES ON ANDROID Note that
ACCESS_COARSE_LOCATION allows an application to access coarse (for example,
Cell ID, Wi-Fi) locations, and ACCESS_FINE_LOCATION allows an application to
access fine (for example, GPS) locations.

7 Import the Location and LocationManager classes.
8 Get the Location Manager from the system and call it to get the current loca-

tion. Add the source code in bold to the AroundMyCity.java file. The resulting
source code should look like the following listing.

package com.LBSBook;

import android.app.Activity;
import android.os.Bundle;
import android.content.Context;
import android.widget.TextView;
import android.location.Location;
import android.location.LocationManager;

public class HelloAndroid extends Activity {         

   @Override
   public void onCreate(Bundle savedInstanceState) {  

       super.onCreate(savedInstanceState);     

       LocationManager locationManager =         
     ➥(LocationManager)getSystemService
     ➥(Context.LOCATION_SERVICE);                 
        
       Location location = 
     ➥locationManager.getLastKnownLocation("gps");       
       
       TextView tv = new TextView(this);
       tv.setText("Location is " + location.getLatitude() 
     ➥+ ", " + location.getLongitude() );
       setContentView(tv);                       

   }
}

Listing 6.8 The Improved AroundMyCity.java that gets the user’s location using GPS

Declare main 
activity class

Call when 
activity is created

Call parent class 
implementation of onCreate

Get Location 
Manager from systemb

Get last 
known locationc

Update user interface 
with location valued
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In this code sample, you see the cha nges needed to get the Location Manager from
the platform B and get the  location of the  device from it C and update the UI
accordingly d.

 After going through all the steps, c lick Debug and choose Android Application,
and the application will be installed and launched on your USB-connected Android
phone. 

 In the previous listing, the ma in application class extends the Activity class.
When an activity starts, its onCreate function gets called. The code first calls the par-
ent class’s onCreate method. Then it gets t he location of the use r, creates a new
TextView object, sets its text, and sets the content view to the TextView object, which
displays the contents of TextView onscreen.

6.6.2 Android Market

Android Market (figure 6.9) is a software app lication developed by Googl e for
Android devices, which allows users to browse and  download applications published
by third-party developers. The Android Market was announc ed on August 28, 2008,
and was made available to users on October 22, 2008. Priced application support was
added for US users and developers in the United States and United Kingdom in mid-
February 2009. All submitted applications go live immediately, unlike those for other
app stores. This makes it very easy to release bug fixes. But it’s difficult to get visibility
in the Android Market if yours is not one of the featured apps. Please see table 6.3 and
chapter 11 for more information.

6.7 webOS
webOS is a smartphone platform, based on  Linux and developed by Pa lm, which is
now part of HP. The Palm Pre smartphone is the first device to launch with webOS,
and both were introduced to the public at the Consumer Electronics Show in Las Vegas

Figure 6.9 Android Market
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on January 8, 2009. The Palm Pre and webOS were released on June 6, 2009. The sec-
ond device to use the  operating system is the Palm Pixi.  The webO S features
significant online social network and Web 2.0 integration. Please see figure 6.10 for an
overview of the webOS architecture.

 webOS’s graphical user interface is designed for use on devices with touch screens.
It includes a suite of applications for personal information management and makes
use of a number of web technologies such as HTML 5, JavaScript, and CSS. Palm claims
that the design around these existing technologies was intended to spare developers
from learning a new programming language. The Palm Pre, released on June 6, 2009,
is the first device to run this platform. 

 webOS development is easy to ramp up because it’s based on common and widely
known technologies, but the developer still has to learn and become familiar with the
overall structure of a webOS application. Every webOS application has a scene compo-
nent. A scene is a formatted screen for presenting information or a task t o the user.
Each scene has a view and an assistant. Th e view determines the layout and appear-
ance of the  scene. The assist ant determines the behavior. Some scenes also have
models, which supply data.

Figure 6.10 WebOS architecture (source: mng.bz/E16W)
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webOS is a true multitasking operating system. Users can swi tch between runni ng
applications. It also supports multitouch capabilities, just like the iPhone.

 Palm is struggling to convince developers to use its platform, and its chances of
succeeding are unclear at this point, but it’s definitely an innovative platform.

6.7.1 HP App Catalog

The HP App Catalog (figure 6.11) is an online marketplace for applications for Palm
mobile devices running webOS but not Palm OS. Initially, applications are supported
only on the Palm Pre.

 The App Catalog is similar to Apple’s App Store for the iOS and Google’s Android
Marketplace for Android.  At the time of the Palm Pre launch, the App Catalog fea-
tured 18 applications. Applications have to be signed through the Developer Portal
before being submitted to the App Catalog. Please see table 6.3 and chapt er 11 for
more information.

6.8 BlackBerry OS
BlackBerry OS is the proprietary software platfo rm made by Research In Motion
(RIM) for its BlackBerry line of handhelds. BlackBerry OS provides multitasking and
makes heavy use of the device’s specialized input devices, particularly the trackball or
touchscreen.

 BlackBerry OS development for all recent BlackBerry models is done exclusively in
Java using Java ME, which is itself a derivative of Java version 1.3 (but not 1.5, which
has all the latest features such as generi cs, enumerations, and so on). Ap plications
have to be cr yptographically signed with security keys from RIM before being distrib-
uted (through BlackBerry App World or directly). The BlackBerry platform is shown
in figure 6.12.

Figure 6.11 HP App Catalog
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The BlackBerry platform is based on the CLDC7 and includes support for MIDP 2.0.8

 CLDC—The Connected Limited Device Configuration (CLDC) defines the base
set of application programming interfaces and a virtual machine for resource-
constrained devices like mobile phones, pagers, and mainstream personal digi-
tal assistants. When coupled with a pr ofile such as the Mobi le Information
Device Profile (MIDP), it provides a solid Java platform for developing applica-
tions to run on devices with limited memory, processing power, and graphical
capabilities.

 MIDP—The Mobile Information Device Profi le lets you write downloadable
applications and services for network-connectable mobile devices. When com-
bined with the Connected Limited Device Configuration, MIDP is the Java run-
time environment for today’ s most popular compact mobile information
devices, such as cell phones and mainstream PDAs.

The BlackBerry platform also contains a large number of BlackBerry-specific classes.
This leaves you with the question of whether to write a BlackBerry application or an
MIDP application. 

7 http://java.sun.com/products/cldc/
8 http://java.sun.com/products/midp/

Figure 6.12 BlackBerry 
architecture (source: 
mng.bz/1hue)

http://java.sun.com/products/cldc/
http://java.sun.com/products/midp/
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 In an MIDP application you’re constrained to use only the APIs exposed by the
CLDC and MIDP standards. Your application will run on the BlackBerry and on most
mobile phones, but it won’t be able to use any of the BlackBerry’s special features. You
can use any MIDP-compatible development tool, such as the Sun Java Wireless Toolkit
for CLDC (formerly known as the J2ME Wireless Toolkit), to create your applications.

 Most a pplication developers opt to bu ild BlackBerry-specific applications. This
means learning the BlackBerry-specific APIs, including new user interface classes, and
using the BlackBerry Java Development Environment (JDE)9 to develop applications.
The JDE, which is free to do wnload, works with the standard Java Software Develop-
ment Kit and provides you with all the tools necessary to create, package, test, and
debug BlackBerry applications. You don’t even need a BlackBerry handheld, because
the JDE includes a full-featured BlackBerry device simulator. A complete set of docu-
mentation is provided that describes all the classes and inter faces available to
programmers.

6.8.1 BlackBerry App World

BlackBerry App World (figure 6.13) is an application distribution service and applica-
tion by Research In Motion for certain BlackBerry devices. The ser vice provides
BlackBerry users with an environment to browse, download, and update third-party
applications. The service went live on April 1, 2009. Please see table 6.3 and chapter 11
for more information on BlackBerry App World.

TIP On the BlackBerry, apps can’t be stored on a media card, causing a very
limited number of applications to be loaded on a device for use at one time.

Figure 6.13 BlackBerry App World

9 http://supportforums.blackberry.com/t5/Java-Development/tkb-p/java_dev@tkb

http://supportforums.blackberry.com/t5/Java-Development/tkb-p/java_dev@tkb
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6.9 Windows Mobile
Windows Mobile is a compact operating system combined with a suite of basic applica-
tions for mobile devices based on the Microsoft Win32 API. Devices that run Windows
Mobile include Pocket PCs, smartphones, Portable Media Centers, and onboard com-
puters for certain automobiles.

 Originally appearing as the Pocket PC 2000 operating system, Windows Mobile has
been updated multiple times, the previous version being Windows Mobile 6.5 released
in Fall 2009. Windows Phone 7 is the la test version of Windows Mo bile and was
announced on February 7, 2010, with the SDK release date of September 16, 2010.

 Creating programs that run on Windows Mobile phones is very similar to writing
apps for the Windows desktop. You use the same tools such as Visual Studio and pub-
lish apps to the Windows Marketplace for Mobile.

6.9.1 Windows Marketplace for Mobile

Windows Marketplace for Mobile (figure 6.14)
is an application and ser vice by Microsoft for
their Windows Mobile platform that allows users
to browse and download applications that hav e
been developed by third parties. The applica-
tion is now available for use directly on Windows
Mobile 6.5 devices and on pe rsonal computers.
It was announced  at the 2009 Mobile World
Congress and was released on Oc tober 6, 2009.
Please see t able 6.3 and chapter 11 fo r more
information.

 Windows Marketplace for Mobile, available
through applications fo r Windows Mobile and
personal computers, offers a 24-hour return pol-
icy for buyers, and 70% of each application sale
is paid to developers. Microsoft charges a one-
time US$99 fee for developers to list  up to five
applications yearly. After the five applications
have been listed for the year, each additional
application can only be listed with another
US$99 fee. Please see table 6. 3 for more
information.

6.10 LiMo
The LiMo (Linux Mobile) Foundation wa s founded in January 2007 by Motorola,
NEC, NTT DoCoMo, Panasonic Mobile Com munications, Samsung Electronics, and
Vodafone with the goal of establishing a globally competitive, Linux-based operating
system for mobile devices. Since then, th e foundation has expand ed to more than

Figure 6.14 Windows Marketplace 
for Mobile
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50 members who are work ing together within an open and transparent governance
model—with shared leadership and shared decision making—to deliver an open and
globally consistent handset software platform based on Linux for use by the whole
mobile industry. See figure 6.15 for an overview of the LiMo architecture.

 It has a modular plug-in architecture and supports DRM. LiMo application develop-
ers will be able to use SDKs to write managed code running in a Java virtual mach ine,
browser apps for WebKit, and native code. As you can see in figure 6.15, the platform
runs on top of the Linux kernel with middleware that provides the basic functionality.

 Orange and Access have licensed LiMo to develop cellular telephone handsets, but
at this point  it’s not clear if L iMo will become a major plat form that’s going to be
worth development resources.

6.11 MeeGo
Moblin, developed by Intel, and Maemo, developed by Nokia, were merged into a single
project named MeeGo in February 2010. MeeGo is slated to build on the Moblin core
operating system, with Qt being the application development environment. It will be
hosted in a completely open fashion by the Linux Foundation, so everybody can join
in. It will run on pocketable mobile computers, netbooks, tablets, mediaphones, con-
nected TVs, in-vehicle infotainment systems, and more.

Figure 6.15 LiMo architecture (source: mng.bz/t946)
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Let’s take a quick look at Moblin and Maemo to understand the basics of MeeGo.
 Moblin, short for Mobile Linux, is an open source operating system and application

stack for mobile in ternet devices (MIDs), netbooks, and nettops. Built around the
Intel Atom processor, current builds are designed to minimize boot times and power
consumption to create a netbook and MID-centric operating system. See figure 6.16
for an overview of the Moblin architecture. 

 Moblin is built on top of the  Linux kernel with App and UI services layers. It also
has a very specific platform UI that’s intended for mobile devices such as smartphones
and netbooks. 

 Intel launched the Moblin.org site in July 2007 and significantly updated the site in
April 2008 with the launch of the Intel Atom processor family at the Intel Developer
Forum in Shanghai. A custom SDK is also available on the site. The Moblin 2 OS was
specifically designed to run on an Intel Atom processor in a net book. In April 2009
Intel turned Moblin over to the Linux Foundation. Commercial products built
around Moblin 2 include a Foxconn netbook and an InvenTech smartphone.

 Maemo is a software platform developed by Nokia for smartphones and internet
tablets. The first phone to run Maemo is the Nokia N900. 

 Maemo is a modified version of the Debian Linux distribution, slimmed down for
mobile devices. It uses an X  Window Sy stem–based graphical user inter face using
Xomap and the Matchbox window manager; the GUI uses the GTK+ toolkit and
Hildon user interface widgets and API. 

Figure 6.16 Moblin architecture (source: mng.bz/XRT6)
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Although Maemo is based on Linux and open source software, some parts of Maemo
remain closed source. Some user-space software, like certain status bar and taskbar
applets (including the display brightness applet) and applications, and some system
daemons related to connectivity and power management are not open source like the
rest of the system.

 Applications for Maemo can be devel oped in C using  the Maemo SDK, in Java,
which is supported by the Jalimo JVM, in Python, Ruby, and Mono.

 Nokia dropped Symbian for its N-series high-end phones in favor of Maemo, so it’s
expected that Maemo will become more and more important. Maem o applications
will also be available in Nokia’s Ovi Store.

6.12 BREW
BREW (Binary Runtime Enviro nment
for Wireless), debuted in Sep tember
2001, is an application development
platform created by Qualcomm for
mobile phones. It was original ly devel-
oped for CDMA handsets but has since
been ported to othe r air int erfaces
including GSM/GPRS.

 BREW is a software platform that can
download and run s mall programs for
playing games, sending messages, shar -
ing photos, and t he like. The main
advantage of BREW platforms is that the
application developers can easil y port
their applications between all Qual-
comm devices. BREW acts between the
application and the wireless device on-
chip operating system in order to allow programmers to develop applications without
needing to code for system interface or understand wireless applications. See figure 6.17
for an overview of the BREW architecture.

 BREW development usually takes too long and carriers have to certify apps (which
may take up to two weeks of testing). Because of this, there’s a very high cost of entry
to BREW development. After an application is written, it takes two weeks per iteration
of True BREW testing (each time the application fails the test). Next, negotiations with
carriers commence. Then (if successful) th e carrier will spend time retesting the
application with its own test s on its network. Finally, rolling out a new version means
starting the process over again.

Figure 6.17 BREW architecture (source: 
mng.bz/S0aX)
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TIP: BREW AND JAVA ME Java ME is widely used in Europe, whereas BREW used
to be primar ily used i n the Uni ted States a nd Japan. Even in the United
States, Java ME phones used to have a larger market share than BREW-
enabled phones. 

There are now commercial technologies to fully automate porting from Java
ME to BREW. This reduces the entry barrier to produce BREW applications by
eliminating the need to develop two versions of the same application in both
Java and C/C++.

Sometimes it may not be necessary to create applications from scratch. Some applica-
tions can be created using mobile development frameworks.

6.13 Mobile development frameworks 
You can also create mobile applications wi thout any coding at all by using a frame-
work. Although these frameworks are definitely limited in functionality, knowing what
they can and can’t do is recommended. Let’s look at some available mobile develop-
ment frameworks.

6.13.1 PhoneGap

PhoneGap10 is an open source development tool for building fast, easy mobile ap ps
with JavaScript. For web developers who want to build mobile applications in HTML
and JavaScript while still taking advantage of the core features in the iPhone, Android,
and Blackberry SDKs, PhoneGap is a viable choice . Table 6.5 lists t he capabilities of
PhoneGap for various platforms.

6.13.2 Kyte Mobile App Frameworks

Kyte Mobile App Frameworks11 is a turnkey solution that allows Kyte partners to create
applications that can include video, live chat, and monetization options with a mini-
mal amount of development costs.

10 http://www.phonegap.com/

Table 6.5 PhoneGap platform capabilities

iPhone Android BlackBerry

Geolocation Yes Yes Yes

Vibration Yes Yes Yes

Accelerometer Yes Yes Pending

Sound Yes Yes Yes

Support Yes Pending Yes

11 http://www.kyte.com/platform/pg/kyte_mobile_app_frameworks

http://www.phonegap.com/
http://www.kyte.com/platform/pg/kyte_mobile_app_frameworks
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6.13.3 Big5

Big512 enables your web apps to access the accelerometer data, get the current geo
position, use the built-in camera, and more, similar to PhoneGap, but all applications
run in a single Big5Apps container.

6.13.4 Titanium Mobile

Titanium Mobile13 is a toolkit that’s similar to PhoneGap. It allows web apps to access
platform APIs.

6.13.5 QuickConnect

QuickConnect14 is a powerful, modular, simple-to-use application development library
available for many languages and platfor ms. QuickConnect is currently available for
iPhone, Android, and Mac JavaScript apps, Erlang/Yaws, and PHP.

6.13.6 Rhodes Framework

Rhodes15 is an open source framework to rapidly build native apps for all major smart-
phone operating systems (iPhone, Windows Mobile, RIM, Symbian, and Andr oid).
These are true native device applications (not mobile web apps), which work with syn-
chronized local data and take advant age of device capabilities such as GPS, PIM
contacts, and camera.

 Every mobile application has to be tested extensively before being submitted to an
app store, and there are ways of making this cost effective for the developers.

6.14 Testing
Testing your mobile application on ever y target device is an important part of the
development process. Because each device may have different underlying implemen-
tations of the APIs you’re using, you have to test your app on each target device. When
you have a Java ME application, you may easily end up having to test on tens or hun-
dreds of diff erent hardware platf orms, which may become overwhelming and
sometimes impractical if you don’t have the resources to purchase and maintain hun-
dreds of phones.

 Services like DeviceAnywhere 16 and Intertek17 enable developers to remotely
access multiple mobile phones  and install and test their applications on them . For
example, DeviceAnywhere maintains over 2,000 mobile devices that can be accessed
over the internet for testing your applications.

12 http://www.big5apps.com/
13 http://www.appcelerator.com/
14 http://sourceforge.net/projects/quickconnect/
15 http://rhomobile.com/
16 http://www.deviceanywhere.com/
17 http://www.intertek.com/wireless-mobile/

http://www.big5apps.com/
http://www.appcelerator.com/
http://sourceforge.net/projects/quickconnect/
http://rhomobile.com/
http://www.deviceanywhere.com/
http://www.intertek.com/wireless-mobile/
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 And Mob4Hire18 enables crowd testing of mobile applications. Mob4Hire’s website
connects testers all over the world with developers who need their apps tested on mul-
tiple handsets and operat ing systems. Mob4Hire takes a 15% cut, and PayPal takes its
customary 2.9% service fee plus 30 cents per transaction. The testers get paid to run the
app on their phones and report what  they find. With all the fees, testing this way still
costs much less than deploying a company’s ranks to set up testing in other locales.

6.15 Summary
The mobile development landscape has completely changed with major disruptions,
mostly from Apple and Google in the form of the iPhone and Android, respect ively.
Carriers have lost power, and this power has shifted to the phone manufacturers and
developers. 

 Currently the b est platforms for location-based services are the  iPhone and the
Android. These two plat forms support easy retrie val of the device location, unlike
other platforms t hat require you to  maintain a cell t ower database. RIM also
announced some new platform APIs supporting GPS, but they aren’t widely deployed yet.

 Android seems to be the m ost promising platform with a plethora of new devices
coming out from almost every phone manufacturer, but iPhone is def initely the
mobile device to beat at the moment.

 Also, HTML5 is very promising for writing browser-based LBS apps that also run in
mobile browsers.

 Current app stores are still major pain points for developers. What used to be car-
riers’ verification programs are now approval processes with some app stores. When
developing apps for these types of app stores, you have to plan accordingly. Your app
can be rejected, or the approval process may take too long for you to make any reason-
able bug fix releases.

 The second major issue with app stores is visibility. For the moment, not all app
stores have implemented smart filtering and recommendations. They display only the top
50 apps, so there’s a very long tail of apps that don’t sell well or get downloaded much.

 As always, Java ME is supposed to run on every phone, but in reality it doesn’t. You
need to test your application on all the target devices.

18 http://www.mob4hire.com/

http://www.mob4hire.com/


Connectivity issues
Undoubtedly, one of the key benefits of location-based services is their abil ity to
automatically detect where the mobile user is and offer relevant information based
on the user’s location. The requirement to constantly know where the user is brings
with it a number of development challenges. Solutions for these challenges should
anticipate the likely behavior of the user. 

 If the application is to be used on an ad hoc basis for very brief periods, then an
on-demand approach will offer better performance than an always-on application.
An on-demand application will likely require more time to get a location fix for the
user than an always-on application. In  addition, mem ory capacity on mobile
phones requires smart tactics to be deployed to ensure users can access the location
information they require quickly and with the fewest possible number of clicks.

This chapter covers
 Key success factors for connectivity

 Security of location data

 Examples of location-aware applications
156
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 In this chapter, we’ll analyze key connectivity factors for a successful LBS applica-
tion, such as quick f ix times, appropriate accuracy, minimized batter y usage, an d
meaningful and constant feedback to the user during fixes.

7.1 Key success factors in connectivity
Current GPS platforms, such as smartphones,
generally deliver a worse experience than ded-
icated personal navigation devices with th e
same technology. This lag in smartphones is
due to heavy battery consumption, t he time
required to get a fix on GPS satellites (because
the GPS device has t o turn on and off to save
power), and interference from other electron-
ics inside the devices causing less accuracy and
wrong results. Personal navigation devices also
have the benefit of better antennas and being
single-purpose devices, so that they can use the
battery more efficiently.

 For a location-based mobile application to
have successful and functi onal connectivity,
the following are the crucial factors:

 Quick fix times—GPS takes a l ong time
and may require a  TTFF (Time To First
Fix) of several minutes to over 10 minutes
to initially determine location, thereby
causing inconvenience to the users of
location-based wireless internet services.

 Appropriate accuracy—High-accuracy location fixes take l onger and consume
more battery power. Depending on the nature of the location-based service, the
application should always request just enough accuracy, as shown in figure 7.1,
from the location service to optimize battery use and minimize TTFF.

 Minimal battery usage—Keeping a GPS on constantly will drain its batteries. GPS
was not designed to be navigation-centric. If you try to make the location avail-
able all the time, you’ll quickly drain the battery. 

 Constant and appropriate feedback to the user—The application should always keep
the user informed about what’s going on regarding the location fix. Whatever
the application is doing, it should always give feedback to the user about the
progress through the user interface. An application that becomes unresponsive
during a location fix is not acceptable.

Figure 7.1 LBS app displaying the accuracy 
of the location fix to the user in real time
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7.1.1 Smartphones

Smartphone platforms such as the iPhone, 1

Android,2 BlackBerry,3 Web OS,4 and now
Windows Phone 75 have transforme d mobile
application development by providing si mple
platform-native API calls to retrieve the location
of the device. Developers no longer have to do
this task themselves using custom databases and
algorithms. This disruption helpe d start the
flurry of lo cation-based applications on major
smartphone platforms.

 When developing  an LBS application on a
smartphone, as shown in figure 7.2, all you have
to do is call the API to get the lo cation of the
user. Still, there are cautions you should watch for:

 Don’t request the location of the user
too often.

 Adjust accuracy to the minimum accept-
able radius for your application.

 Always tell the user what’s going on in the
user interface.

Now let’s look at some ti ps for developing location-aware applications for feature
phones.

7.1.2 Feature phones

Phones that are running Java ME provide bigger challenges than the smartphone plat-
forms mentioned previously. 

 Some Java ME platforms have built-in location-provider modules that can provide
the location of the device, as shown in listing 7.3.

 If the Java ME platform doesn’t provide built-in location capabilities, the applica-
tion usually has to access the cell towers around the device and do a databas e lookup
to find the locations of these cell towers, and then it must use an algorithm to estimate
the location of  the device . Cell tower location databases are available comm ercially
and from open source projects such as celldb.org and opencellid.org.

 Even if the specific device has location providers, LBS applications should always
be designed to work even without a built-in  location provider. This definitely makes

1 http://developer.apple.com/iphone/
2 http://developer.android.com/index.html
3 http://us.blackberry.com/developers/
4 http://developer.palm.com/
5 mng.bz/9jIk

Figure 7.2 An iPhone LBS application 
asking for permission to access the user’s 
current location

http://us.blackberry.com/developers/
http://mng.bz/9jIk
http://developer.apple.com/iphone/
http://developer.android.com/index.html
http://developer.palm.com/
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developing LBS applications on plain Java ME platforms more complicated than devel-
oping for smartphones, but with proper design and coding, you can safely alleviate
these disadvantages.

 Next we’ll look at security issues for location data, which is another major concern
for consumers.

7.2 Security of location data
Electronic Frontier Foundation 6 and various
other organizations have done extensive stud-
ies on privacy and location-based ser vices.
One obvious problem is that ser vices may
expose your location to others.

 The first step for any LBS application is to
be very explicit about how the location data of
the user is used and where it’s kept, if it’s kept
at all. Some LBS applications, such as Centrl,
don’t keep the location histor y of their users.
These applications ke ep only the last -known
location of the user for a given period (for
example, one week). After this time, the loca-
tion of the user is removed from the system.

 The second step is t o always let the users
decide how they want to update their loca-
tion. This can be done easily through settings,
as shown in figure 7.3.

 The third step is to make sure the applica-
tion doesn’t accidentally expose the location
and location history of a user to those with
access to the mobile device or the servers
that retain the data.

7.2.1 Caching location files

LBS applications must ensure that third parties can’t access any location files that are
cached locally on a mobile device. You can easily accomplish this by encrypting these
files and removing old cache files as they become obsolete and unnecessary.

6 http://www.eff.org/

Figure 7.3 Settings for updating the user’s 
location in the Centrl LBS application

http://www.eff.org/
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7.2.2 Server databases

LBS providers should employ reasonable administrative, physical, and/or technical
safeguards to protect a user’s location information from unauthorized access, altera-
tion, destruction, use, or disclosure. In addition, thes e servers should always be
monitored and tested to make sure that unauthorized persons can’t access the databases.

 Now let’s look at some code examples that show you how to get started for various
platforms.

7.3 Location-aware platform examples
There are different APIs for retrieving a user’s location on different platforms. These
APIs are becoming more robust because the underlying technologies are being improved
constantly with the current focus on LBS.

 Now let’s look at some examples of how you can get the locatio n of the user on
some platforms, starting with the iPhone.

7.3.1 iPhone and iPad example

The first listing is an example of getting the location of the user on the iPhone or iPad.7 

#import "MyLocationGetter.h"
#import <CoreLocation/CoreLocation.h>

@implementation MyLocationGetter

- (void)startUpdates
{
    if (nil == locationManager)                     
        locationManager = [[CLLocationManager alloc] init];

    locationManager.delegate = self;

    locationManager.distanceFilter = 1000;        

    locationManager.desiredAccuracy = kCLLocationAccuracyKilometer;

    [locationManager startUpdatingLocation];      

}

- (void)locationManager:(CLLocationManager *)manager
    didUpdateToLocation:(CLLocation *)newLocation
    fromLocation:(CLLocation *)oldLocation            

Listing 7.1 Using the CoreLocation API on the iPhone and iPad

7 http://developer.apple.com/iphone/

Create location 
manager

b

Set filter 
1 km

Make request to 
get locationc

Delegate method 
from protocol

d

http://developer.apple.com/iphone/
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{
    
    [manager stopUpdatingLocation];                

     printf("latitude %+.6f, longitude %+.6f\n",
            newLocation.coordinate.latitude,
            newLocation.coordinate.longitude);     

}

This code example creates the location manager if it doesn’t already exist B and then
makes the request to get the location C. The didUpdateToLocation function gets the
location value d, stops updating the location request to save the battery e, and then
shows the retrieved location value f.

 Now let’s look at how the same task is done on the Android platform.

7.3.2 Android example

The next listing displays an example of getting location on an Android8 device.

public class helloworld extends Activity {  

      //@Override
      
      public TextView tv = null;
      public LocationManager locationManager = null;
      
      public void onCreate(Bundle icicle) {        

         super.onCreate(icicle);
         
         this.tv = new TextView(this);

         this.locationManager =
         (LocationManager)getSystemService(LOCATION_SERVICE); 
                          
         String LOCATION_CHANGED = "location changed";

         IntentFilter filter = new IntentFilter(LOCATION_CHANGED);

         myIntentReceiver receiver = 
         new myIntentReceiver();                      

         registerReceiver(receiver, filter);
     
         List<LocationProvider> providers = locationManager.getProviders();

         LocationProvider gpsprovider = providers.get(0);
     

Listing 7.2 Using the Location API on the Android

8 http://developer.android.com/index.html

Disable updates 
to save power

e

Print 
location

f

Declare main activity classb

Call when activity 
is createdc

Get location 
manager 
from systemd

Create new 
intent receivere

http://www.google.com/search?hl=en&q=allinurl%3AString+java.sun.com&bntI=I%27m Feeling Lucky
http://developer.android.com/index.html
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         Intent intent = new Intent(LOCATION_CHANGED);

         locationManager.requestUpdates(gpsprovider, 
            0, 0, intent);                             
         
         setContentView(tv);
      }
      
      public void updateLocation() {             
         
      URL urlConn = new URL("http://www.google.com/");

         URLConnection httpConn = urlConn.openConnection();
      
         Location location = 
     this.locationManager.getCurrentLocation("gps"); 
               
            this.tv.setText("Hello, World. "
               + location.convert(location.getLatitude(),
                 ➥location.FORMAT_DEGREES)
     + ", "
              location.convert(location.getLongitude(),
              ➥location.FORMAT_DEGREES));               
         
      }
   
   
  }

This code example has a main activity class B that gets the location manager C from
the system d. It creates an intent e and starts requesting location updates from it f.
When the location value is retrieved, updateLocation g is called. This function gets
the last location value h and displays it on the user interface i.

 Now let’s look at the same task for a generic Java ME platform.

7.3.3 Java ME example

Our next listing displays an example of getting location on a Java ME9 device, such as a
BlackBerry or some models of Samsung, Motorola, Nokia, or Sony Ericsson.

Criteria cr= new Criteria();

cr.setHorizontalAccuracy(500);                    

LocationProvider lp= LocationProvider.getInstance(cr);  

Location l = lp.getLocation(60);

9 mng.bz/o246 

Listing 7.3 Getting location in Java ME

Request updates from 
location managerf

Call when location 
value is retrieved

g

Get location 
value

h

Display retrieved 
location valuei

Set criteria for 
selecting location 

b

Get instance 
of providerc

http://www.google.com/search?hl=en&q=allinurl%3AURL+java.sun.com&bntI=I%27m Feeling Lucky
http://www.google.com/search?hl=en&q=allinurl%3AURL+java.sun.com&bntI=I%27m Feeling Lucky
http://www.google.com/search?hl=en&q=allinurl%3AURLConnection+java.sun.com&bntI=I%27m Feeling Lucky


163Location-aware platform examples
Coordinates c = l.getQualifiedCoordinates();      

if(c != null ) {                 

  double lat = c.getLatitude();
  double lon = c.getLongitude();

}

This code sample shows how to set accu racy, here to 500 meters horizontally B, get
the LocationProvider from the system C, get the location value and set a one-minute
timeout d, and use it e.

7.3.4 Palm webOS example

On the webOS platform,10 services enable ac cess to low-level hardware capabilities
such as GPS and accelerometer data and higher -level data services such as Palm Syn-
ergy, cloud services, and any other web service APIs.

 The following l isting displays an example of getting location on a webO S device,
such as the Palm Pre.

this.controller.serviceRequest(
     ➥'palm://com.palm.location', {           

  method:"getCurrentPosition",
  parameters: {},

  onSuccess: this.onSuccessHandler,         

  onFailure: this.onFailureHandler                 
  }  
);

This code example shows how to make a location request B and how to set the call-
back functions to be called depending on whether the request succeeds C or fails d.
Note that the  onSuccess function may be called mult iple times if the service is
designed to return a series of results over time, such as GPS tracking data.

10 http://developer.palm.com/

Listing 7.4 Accessing the location service on webOS

Request 
locationd

Use coordinate 
informatione

Call location serviceb

Call when GPS 
data is retrieved

c

Call if GPS data 
can’t be retrievedd

palm://com.palm.location
http://developer.palm.com/
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7.4 Summary
Keep the foll owing connectivity guidelines in mind when designing location-based
services:

 Handle unavailability of services gracefully. The user’s location may not always
be available, for any of several reasons. 

 The device is cut off from any of the location methods it supports, for example,
in a tunnel or on an airplane. 

 The user withholds permission to release the information. 
 No location provider that the device supports is available. 
 Depending on the method used, determining the location may take a long

time. The delay may be so long that the result isn’t useful in, for example, a nav-
igation application. Keep the user informed. 

 Location service fees, typical of network-assisted location methods, can add up
quickly, so don’t overuse fee-based services.

 Minimize battery use. Turn off GPS when not necessary.
 Always optimize the accuracy of the location fix to t he specific purpose of the

fix. If low accuracy is acceptable, request low accuracy from the underlying service.
 Always keep the location data of the user safe.



Server-side integration
A mobile application is only as good as the server backbone behind it. The server
that communicates with a mobile app provides it with all the shared and reference
data, processes all the user requests that come from the mobile app, and updates
the backend database as necessary. The ser ver makes sure the m obile app is syn-
chronized with the latest data and informat ion, as well as making sure users are
authorized and have permissions to perform certain actions. The servers usually sit
at a single location; however, cloud solutions are becoming more and more popu-
lar. Especially for an LBS application with a rich point of in terest (POI) database
and powerful search functionality, the server becomes even more crucial. Users of
your LBS app will switch to another app ins tantly if your ser ver can’t respond to
user requests correctly and in a timely fashion. In the age of hyper-competition

This chapter covers
 Creating a fast and efficient server

 Choosing a database for your server

 Performance tips

 Third-party GIS platforms 
165
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with low-cost startups, you can’t afford the risk of not implementing your backend in
the best way possible.

 In this chapter, we’ll look at what an LBS server does, how to build one with some
code samples, and also some tips and pointers on optimizing the whole infrastructure.
First, let’s look at what a server does in an LBS application.

8.1 Server functionality
An LBS server provides most of the functionality for the mobile clients. An LBS server
can be a  single ser ver running over a simple database or it can be  a scalable cloud
solution that’s spread over multiple databases. No matter how complicated or simple,
all LBS servers share some common characteristics, and they provide a common set of
functionality. Now let’s look at what a typical LBS server does to understand the scope
and responsibilities of an LBS server:

 Manage end users—Log in and log out end users and handle their permissions to
access and update data. In most applications, a user has to log in to the system
to be able to access the appropriate resources, for example, the content that
they have created previously in the appl ication. For location-based social net-
works, users have to log in to update their location and other data.

 Serve map tiles—Render and serve map tiles to the clients. The LBS server sends
the appropriate map tiles rendered with the preferred styles (terrain, satellite,
hybrid, and so on) to the client. Please see section 3.3 and section 8.6 for more
on this.

 Manage the locations and states of dynamic entities—Insert, update, and remove
locations of dynamic entities, such as users and vehicles that are being tracked.
Especially for location-based social networks, each user is a dynamic entity that
can move around the map. The LBS server has to keep track of  the location of
each dynamic entity in the system.

 Manage user-generated content—Insert, update, and remove user-generated con-
tent (UGC), such as reviews for businesses or favorite locations. In most LBS
applications, users can create location content such as their favorite spot in the
park or where they’re having their birthday party. The LBS server saves and
indexes all UGC.

 Manage POIs—Import and manage POIs (as shown in figure 8.1) from multiple
sources. The LBS server imports POI data from third parties and indexes it so
that it can serve relevant POI data to the clients.
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Figure 8.1 Various different types of POIs seen in an LBS application

 Dynamic search—Search and re turn dynamic entities, such as users, around a
given location. This is the same as static search except the entities returned are
dynamic, such as users and vehicles.

 Routing—Find and return the route between two given locations. The LBS
server finds the best route between two given locations and returns the turn-by-
turn navigation information to the mobile client, as shown in figure 8.2.

 Alerts—Alert for certain events, such as fe ncing. Fencing allows an alert to  be
sent to a  client when a user enters a region (static fencing) or when two
dynamic entities are close to each other (dynamic fencing).
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 Now that you’ve learned about different
server functions, let’s look at how you can
structure your server so that it can talk to a
wide variety of clie nts. Although there are
many ways a ser ver can talk to a mobile cli-
ent, standardizing on comm on methods is
always the best way to be able to reuse exist-
ing software components. For example, you
can create a proprietary communication
mechanism between your ser ver and your
mobile app, but if you do this, you won’t be
able to use any open source servers or client
libraries that are widely availa ble. Also, in
the future, if you want others to communi-
cate with your server too, you’ll be in a
tough spot, requiring them to  learn your
proprietary way of comm unicating with
your server. Now let’s look at the most com-
monly accepted ways of comm unicating
between a server and a mobile app.

8.2 Server APIs
Server functionality is usually accessed throug h an HTTP API call, such as the examp le
shown here:

http://api.example.com/poi/get/?lat=45&lng=-72

In this example, the API call returns all the POIs near latitude 45 and longitude 72.
The way the API is structured is called RESTful, and the results of this API call can be in
many different formats, but the most common formats are XML and JSON, which are
simple text formats that can be easily parsed using a common open source library.
First let’s look at what a discussion of a RESTful API call.

8.2.1 REST

Representational state transfer (REST) is a style of  software architecture for dist rib-
uted hypermedia systems such as the World Wide Web. 

 REST-style architectures consist of clients and servers, as shown in figure 8.3. Clients
initiate requests to servers; servers process requests and return appropriate responses.
Requests and responses are built around the transfer of representations of resources.
A resource can be any coherent and meaningful concept that may be addressed. A
representation of a resource is typically a docu ment that captures the cu rrent or
intended state of a resource, such as poi in our example, as shown in listing 8.1.
Resource poi is then applied with the action get in our example.

Figure 8.2 Results of a routing request 
displaying turn-by-turn directions

http://api.example.com/poi/get/?lat=45&lng=-72
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Figure 8.3 Applications and servers exchange data using REST. The application makes 
REST requests from the server, and the server sends the application REST responses and 
notifications (source: mng.bx/272K).

Servers mostly return data as text for cross-platform compatibility, in the form of XML
or JSON.

8.2.2 XML data exchange format 

XML (Extensible Markup Language) is a simple text-based data exchange format. XML
is a set of rules for encoding documents as text. HTML is also a form of XML, and hun-
dreds of XML-based languages have been developed, including RSS, Atom, SOAP, and
XHTML. XML is a common data exchange format be cause you can easily represent
any kind of data in XML in a struc tured way. The following listing is a simple XML
example that contains some POIs.

<?xml version="1.0" encoding='UTF-8'?>
<pois>
    <!-- This is an XML comment -->   

    <source url="http://example.com"/>               
    
    <poi>                       
        <name>Grand Central Station</name>         
        <rating>5.0</rating>
    </poi>
    <poi>
        <name>Empire State Building</name>
        <rating>5.0</rating>
    </poi>
</pois>

This XML example shows that XML objects can contain attributes B, other objects C,
and values d. For example, the poi tag contains name and rating tags.

Listing 8.1 An XML example

Comment in 
XML code source XML object 

contains attribute url
b

poi XML object contains other XML objectsc

name XML 
object’s valued

http://mng.bz/001q
http://example.com"/
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 XML is a comprehensive text format that can represent any data, but sometimes it
may be too heavy a representation when the transmission time between the server and
the client is of concern. And be cause of this, even though XML is a common data
exchange format, its popularit y is rapidly decreasing with the advent of the much
lighter JSON format.

8.2.3 JSON data exchange format

JSON, short for JavaScript Object Notation, is a lightweight computer data inter-
change format. It’s a text-based, human-readable format for representing simple data
structures and associative arrays (called objects). 

 LBS apps that re trieve extensive location, map, and POI information from servers
definitely need to pay attention to transmission time, because using heavy formats can
unnecessarily increase wait tim es for en d users, whic h can spell doom for  your
application.

 You can see the same data example as in in JSON format in listing 8.2. As demon-
strated by this example, which contains some POIs, JSON is a lighter format than XML
and should be  preferred whenever large amo unts of data have to be exchanged
between a client and a server.

{

    // This is a JSON comment                           
    "pois" : {                                     
        "source": "http://example.com",             
        "poi": [ 
            {
             "name": "Grand Central Station",
             "rating": "5.0"
             },
             {
              "name": "Empire State Building",
              "rating": "5.0"
             }
        ]
    }
}

In this JSON example, a key can contain a number of key-value pairs B and a sample
key-value pair C. For example, the poi tag contains two objects that have name a nd
rating tags. As you’ve seen, overall an LBS app can save enormous amounts of time by
sending and receiving data in the light JSON format. 

 Now let’s look at how to store and manipulate your LBS data on the server.

Listing 8.2 A JSON example

Comment 
in JSON

pois key contains 
key-value pairs

b

source key 
maps to http://c

http://example.com
http://In
http://In
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8.3 Spatial databases
Spatial data is a key part of LBS applications. Also known as geospatial data or geographic
information, spatial data is the data or information that identifies the geographic loca-
tion of features and boundaries on Earth, such as natu ral or constructed features,
oceans, and more. S patial data is usu ally stored as c oordinates and topology and  is
data that can be mapped. LBS servers need to store and access spatial data efficiently,
because this is a large part of their functionality. 

 Databases that are capable of storing and manipulating spatial data efficiently are
important for LBS servers, because each data stru cture and all func tionality require
spatial operations, such as storing latitude and longitude of objects, and operating
with respect to this location data, such as searching for nearby objects. 

 Spatial databases usually support the data types shown in figure 8.4. As you can see,
storing, retrieving, and mani pulating these spatial data ty pes are compute-intensive
and require efficient databases to deal with them. Now let’s start looking at available
spatial databases that you can use in your LBS servers.

8.3.1 PostgreSQL and PostGIS

PostgreSQL and PostGIS are commonly used spatial databases in LBS applications. Post-
GIS especially provides unprecedented speed and functionality that’s invaluable for LBS
applications. PostgreSQL1 is an object- relational database management system (ORD-
BMS). It’s released under a BSD-style license and is thus free and open source software. 

Figure 8.4 Common spatial data types

1 http://www.postgresql.org/

http://www.postgresql.org/
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PostGIS2 is an open source software program that adds support for geographic objects
to PostgreSQL. In effect, PostGIS spatially enables the PostgreSQL server, allowing it to
be used as a backend spatial database. Post GIS follows the “Simple Feature s for SQL”
specification3 from the O pen Geospatial Consortium.4 As such, PostGIS includes the
following:

 Geometry types for Points, LineStrings, Polygons, MultiPoints, MultiLin-
eStrings, MultiPolygons, and Geometry Collections, as displayed in with examples

 Spatial predicates for determining the interactions of geometries
 Spatial operators for determining geospatial measurements like area, distance,

length, and perimeter
 Spatial operators for determining geospatial set operations, like union, differ-

ence, symmetric difference, and buffers
 R-tree-over-GiST (Generalized Search Tree) spatial indexes for high-speed

spatial querying
 Index selectivity support, to provide high-performance query plans for mixed

spatial/nonspatial queries
The following listing shows examples of various different geometry types.

    Point
    Example: POINT (10 10)
    LineString
    Example: LINESTRING( 10 10, 20 20, 30 40)
    Polygon
    Example: POLYGON ((10 10, 10 20, 20 20, 20 15, 10 10))
    Multipoint
    Example: MULTIPOINT(10 10, 20 20)
    Multipolygon
    Example: MULTIPOLYGON(((10 10, 10 20, 20 20, 20 15, 10 10)),((60 60, 70 
    70, 80 60, 60 60)))
    GeomCollection
    Example: GEOMETRYCOLLECTION(POINT (10 10), POINT(30 30), LINESTRING(15 
    15, 20 20))

This code example shows how to declare various types of geometry in PostGIS, such as
Point, LineString, Polygon, MultiPoint, MultiPolygon, and GeometryCollection. For
example, a neighborhood boundary in an LBS app can be efficiently represented by a
Polygon or MultiPolygon. 

 The PostGIS implementation is based on lightweight geometries and indexes opti-
mized to reduce disk and memory footprint. Using l ightweight geometries helps
servers increase the amount of data migrated up from physical disk storage into RAM,

2 http://postgis.refractions.net/
3 http://www.opengis.org/docs/99-049.pdf
4 http://www.opengeospatial.org/

Listing 8.3 Examples of geometry types supported in PostGIS

http://www.mapserver.org/glossary.html#term-ogc
http://postgis.refractions.net/
http://www.opengis.org/docs/99-049.pdf
http://www.opengeospatial.org/
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improving query performance substantially. Now let’s look at anot her popular data-
base, MySQL, that has some added-on spatial support.

8.3.2 MySQL spatial support

MySQL (now part  of Oracle, Inc.) is a relational database management system
(RDBMS) that has more than 6 million installations. MySQL is often used in free soft-
ware projects that require a full-featured database management system.

 MySQL supports spatial extensions to allow the generation, storage, and analysis of
geographic features. Spatial indexes also optimize search operations. With the help of
a great variety of multidimensional indexing methods that have previously been
designed, it’s possible to optimize spatial searches. The most typical spatial searches
are the following: 

 Point queries that search for all objects that contain a given point 
 Region queries that search for all objects that overlap a given region 

Spatial extensions to MySQL support the following geometric classes:

 Geometry (non-instantiable) 
 Point (instantiable) 
 Curve (non-instantiable) 
 LineString (instantiable) 
 Line 
 LinearRing 
 Surface (non-instantiable) 
 Polygon (instantiable) 
 GeometryCollection (instantiable) 
 MultiPoint (instantiable) 
 MultiCurve (non-instantiable) 
 MultiLineString (instantiable) 
 MultiSurface (non-instantiable) 
 MultiPolygon (instantiable) 

For example, a bus route in an LBS app can be represented by a MultiLineString,
which can be handled by MySQL efficiently. Still, spatial support for MySQL is not as
efficient and well established as that for PostGIS. Now let’s look at the spatial support
in the database from Microsoft.

8.3.3 Microsoft SQL Server spatial support

Microsoft SQL Server is a relational mode l database server produced by Microsoft.
LBS applications that run on Microsoft platforms need to understand Microsoft SQL
Server to see if it suits their needs.

 SQL Server 2008 adds geospatial support to the SQL Server product suite. This allows
the storage of spatial data in SQL tables (in the form of points, lines, and polygons) and a
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set of functions to allow the manipulation of this data. Also included are new spatial
indexes to support the execution of these functions.

 SQL Server 2008 supports two different spatial data types:

 GEOMETRY—This data type stores data in projected planar surfaces.
 GEOGRAPHY—This data type stores data in an ellipsoidal model.

The geometry types include the following:

 Point—A point is an object representing a single location. It always has an X coor-
dinate and a Y c oordinate and may add itionally have an elevation Z and a
measure M.

 MultiPoint—A MultiPoint object is a collecti on of points. It differs from a
LineString and a Polygon be cause there are no implied connections between
the points in the colle ction. Because of this, the bo undary of a MultiPoint
object is empty.

 LineString—A LineString is again a col lection of points. This differs from  the
MultiPoint object because the points are in sequence and the LineString object
also represents the line segments connecting the points.

 MultiLineString—A MultiLineString is a collection of LineStrings.
 Polygon—A Polygon is a collec tion of points representing a two-dimensional sur -

face. A Polygon may consist of an exterior ring and a number of interior rings. For
a Polygon object to be a valid instance, the interior rings can’t cross one another.

 MultiPolygon—A MultiPolygon is a collection of Polygons.
 GeometryCollection—A GeometryCollection is a collection of geometry (or geog-

raphy) objects.
The next listing shows how to create a spat ial table and import data into it. The code
first creates tables with geometry fields. Then it inserts data into these tables.

CREATE TABLE Districts ( DistrictId int IDENTITY (1,1), DistrictName 
nvarchar(20), DistrictGeo geometry); GO   
CREATE TABLE Streets ( StreetId int IDENTITY (1,1), StreetName 
nvarchar(20), StreetGeo geometry); GO
INSERT INTO Districts (DistrictName, DistrictGeo) VALUES ('Downtown', 
geometry::STGeomFromText ('POLYGON ((0 0, 150 0, 150 150, 0 150, 0 0))', 
0));                                        
INSERT INTO Districts (DistrictName, DistrictGeo) VALUES ('Green Park', 
geometry::STGeomFromText ('POLYGON ((300 0, 150 0, 150 150, 300 150, 
300 0))', 0));
INSERT INTO Districts (DistrictName, DistrictGeo) VALUES ('Harborside', 
geometry::STGeomFromText ('POLYGON ((150 0, 300 0, 300 300, 150 300, 
150 0))', 0));
INSERT INTO Streets (StreetName, StreetGeo) VALUES ('First Avenue', 
geometry::STGeomFromText ('LINESTRING (100 100, 20 180, 180 180)', 0)) GO
INSERT INTO Streets (StreetName, StreetGeo) VALUES ('Mercator Street', 
geometry::STGeomFromText ('LINESTRING (300 300, 300 150, 50 51)', 0)) GO

Listing 8.4 Example code for creating a spatial table and importing data into it

Create new table in databaseB

Insert new value into tablec
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In this example, you see how to create new tables B and insert values (rows) into
them C. We create the tables Districts and Streets. Then we insert three rows into Dis-
tricts and two rows into Streets.

 Now that you’ve seen the offering from Microsoft, let’s look at the offering from
the biggest database company in the world, Oracle.

8.3.4 Oracle Spatial

Oracle Spatial5 forms a separately licensed option component of the Oracle database.
If you need an industrial-strength LBS database or if you’re building on top of an exist-
ing Oracle da tabase, Oracle Spatial is an other solution for your LBS app. Oracle
Spatial aids users in managing geographic and location data in a native type within an
Oracle database, potentially supporting a wide range of applications from automated
mapping/facilities-management and geographic information systems to wireless loca-
tion services and location-enabled e-business.

 Oracle Spatial consists of the following:

 A schema that prescribes the storage, syntax, and semantics of supported geo-
metric data types

 A spatial indexing system
 Operators, functions, and procedures for performing area-of-interest queries,

spatial join queries, and other spatial analysis operations
 Functions and procedures for utility and tuning operations
 A topology data model for working with data about nodes, edges, and faces in

a topology
 A network data mo del for representing capabilities or objects (mo deled as

nodes and links) in a network
 A GeoRaster feature to store, index, query, analyze, and deliver GeoRaster data

(raster image and gridded data and its associated metadata)

Oracle is an industrial-strength solution, just like the DB2 database offering from IBM.

8.3.5 IBM DB2 Spatial Extender

DB2 Spatial Extender allows you to store, manage, and analyze spatial data (informa-
tion about the location of geographic features) in DB2 Universal Database along with
traditional data for text and numbers. 

 With this capability, you ca n generate, analyze, and exploit spatial information
about geographic features, such as the locations of office buildings or the size of a
flood zone. DB2 Spatial Extender extends the function of DB2 Universal Database
with a set of advanced spatial data types that represent geometries such as points,
lines, and polygons and many functions and features that interoperate with those new
data types. These capabilities allow you to integrate spatial information with your busi-
ness data, adding another element of intelligence to your database.

5 http://www.oracle.com/technology/products/spatial/index.html

http://www.oracle.com/technology/products/spatial/index.html
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 Now that you’ve learned about all the da tabase and API options, let’s look at how
you can have your server running at maximum performance no matter how many mil-
lions of users you get.

8.4 Performance
It’s imperative that your server be optimized for the most time-consuming operations
such as search and updating of a large number of entities. As you can expect, as data
size grows, the tim e to complete complex operations grows exponential ly, so i t’s
important to employ optimization techniques to implement a responsive server. Cach-
ing is one of the most efficient techniques to increase server performance.

8.4.1 Caching

LBS servers are often hit with similar queries, and they ac cess their databases to read
the same objects over and over again. Caching the results of the queries and caching
the objects in mem ory save a tremendous amount of time, in some instances up to
90% improvement over noncaching servers.

 The most common mechanism of cachin g objects in memory is Mem cached.
Memcached6 is a general-purpose distributed memory caching system developed by
Danga Interactive for LiveJournal but is now used by many other sites. It’s often used
to speed up dynamic database-driven websites by caching data and objects in memory
to reduce the number of times an external data source (such as a database or API)
must be read. Memcached is distributed under a permissive free software license.

 Memcached is very easy to use, as you can see in figure 8.5. Instead of dynamically
querying your database for every request, you cache the results of the previous queries in
Memcached and use the cached values whenever possible to avoid hitting the database.
Each database hit takes multiple orders of magnitude longer than using cached values.

6 http://memcached.org/

Figure 8.5 The basic 
operation of Memcached 
(source: mng.bz/001q)

http://memcached.org/
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The following sample pseudo code accesses a database to read the contents of a user
object:

function get_user_from_id(int id) {

  result = db_select("SELECT * FROM user WHERE id = ?", id);
  return result;

}

This code interacts with the database directly every time, and it will be slow because
of this.

 The following listing shows the same code after Memcached is integrated into it to
cache the user object, so that the second time this function is called, it will return the
user object from memory instead of reading from the database.

function get_user_from_id (int id) {

     result = memcached_fetch("userindex:" + id); 

     
     if (!result) {

        result = db_select("SELECT * FROM user WHERE id = ?", id);

        // and insert the object into memcached
        // so next time we can find it in memcached
         memcached_add("userindex:" + id,  result);
     }
     return result;
 }

This code checks Memcached before requesting from the database B and gets the
user object from the database C only if it isn’t already in Memcached. Because of this,
the code is fast compared to the code in listing 8.6. 

 Now that you’ve learned about some of the issues related to writing an efficient
and fast LBS server, let’s look at an example.

8.5 Returning POIs example
Let’s look at how we can write a simple LBS server request that can return POIs near a
given location.

 First we need to create a database table and import our data into it, as shown here.
This code first creates a table and then inserts data into this table.

Listing 8.5 Example code with Memcached

Check if 
object exists

b

Get it from 
database 

c
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create table poi_locations (gid int4, poi_name varchar);
select AddGeometryColumn
('db_mapbender','poi_locations','the_geom','4326','POINT',2);
insert into poi_locations values ('1','Times Square',GeometryFromText
('POINT(-72.060316 45.432044)', 4326));             
insert into poi_locations values ('2', 'Empire State',GeometryFromText
('POINT(-72.6764 45.8916)', 4326));

...

This code sample creates a table B and inserts many rows C that represent the POIs.
 Now let’s see how to access this table and search data in it using PHP, as shown in

listing 8.7. PHP is one of the most common server languages. It’s widely used and
hence there’s extensive support for it in terms of developer communities and avail-
able open source libraries. Ruby, Python, and Java are other popular alternatives.

<?php

// get.php              

$lat = $_REQUEST['lat'];                             
$lng = $_REQUEST['lng'];

$dbconn = pg_connect("dbname=myapp");                

$query = "SELECT the_geom, poi_name FROM poi_locations WHERE
            ST_DWithin(the_geom, 'POINT($lat $lng)',1000)";  

$result=pg_query($dbconn, $query);

while ($row = pg_fetch_row($result)) {        

    echo json_encode($row);            
}

pg_close($dbconn);                                    

?>

This code example first gets the lat and long from the request B, then connects to
the database C, and gets all the POIs around that lat/long d. It returns each of them e
as JSON f and then closes the connection g. This is a common example of how most
LBS servers work. As you move around, the LBS server continually sends you updated
POI information using this code. 

 Sometimes, instead of writing an LBS server from scratch, you may be able to use a
third-party LBS server. Now let’s look at your options when it comes to efficient third-
party LBS servers.

Listing 8.6 Creating a PostGIS table and importing POIs into it

Listing 8.7 PHP code that searches the database for nearby POIs

Create tableB

Insert records into tablec

As http://x.com/poi/get/
?lat=45&lng=-72 Get lat 

and long
b

Connect 
to database

c

Query 
databased

Loop through resultse

Return results 
as JSONf

Close this 
connectiong

http://x.com/poi/get/
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8.6 Third-party LBS servers
There are many LBS servers available for licensing or use. If your appl ication doesn’t
require customization, you can use these GIS systems as your backend. Some of these
GIS systems even allow for minor customizations through built-in scripting languages.

8.6.1 MapServer

MapServer,7 shown in figure 8.6, is an open source development environment for
building spatially enabled internet applications. It was developed by the University of
Minnesota. MapServer was originally developed with support from NAS A, which
needed a way to make its satellite imagery available to the public. MapServer is now a
project of OSGeo8 and is maintained by a growing number of developers from around
the world.

Figure 8.6 MapServer client view

7 http://www.mapserver.org/
8 http://www.osgeo.org/

http://www.mapserver.org/
http://www.osgeo.org/
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MapServer is not a fully featured GIS server, but it has been in development for a long
time and can be used in many applications easily. It supports advanced cartographic
output with the following features:

 Scale-dependent feature drawing and application execution
 Feature labeling including label collision mediation
 Fully customizable, template-driven output
 TrueType fonts
 Map element automation (scalebar, reference map, and legend)
 Thematic mapping using logical- or regular expression–based classes
 Support for p opular scripting and development environments (PHP, Python,

Perl, Ruby, Java, and .NET)
 Cross-platform support (Linux, Windows, Mac OS X, Solaris, and more)
 Support of numerous Open Geospatial Consortium (OGC) standards, such as

WMS (client/server), nontransactional WFS (client/server), WMC, WCS, Filter
Encoding, SLD, GML, SOS, and OM

MapServer’s advantages are its stability and the wide supp ort that comes with being
open source. If you need more solid commercial support, then ESRI’s ArcGIS server is
a good alternative.

8.6.2 ESRI ArcGIS Server

ArcGIS Server9 is a GIS software package made by ESRI to provide web-oriented spatial
data services. Since version 9.2 Arc GIS Server also includes the spatial data-manage-
ment software (formerly known as ArcSDE). If you’re looking for professional support
and assistance for your server on an ongoing basis, ArcGIS is a good solution.

 ArcGIS Server supports software development on the .NET Framework and the Java
programming language. ArcGIS Server services can be consumed by web browsers,
mobile devices, and desktop systems. Arc GIS Server supports interoperability stan-
dards such as OGC and W3C. Several services, including mapping services, geocoding
services, geodata management services, geoprocessing services, virtual globe services,
and network analysis services, are available via a SOAP API and a REST API. 

 Now let’s look at another commercial LBS server, Maptitude.

8.6.3 Maptitude

Maptitude10 is a mapping software program created by Caliper Corporation that
allows users to view , edit, and integrate maps. The software and technology are
designed to f acilitate the geographical visualization and analysis of either included
data or custom external data. This commercial application for Microsoft Windows
includes the following abilities:

9 http://www.esri.com/software/arcgis/
10 http://www.caliper.com/maptovu.htm

http://www.esri.com/software/arcgis/
http://www.caliper.com/maptovu.htm
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 Creating map displays
 Enhancing reports and presentations with maps
 Finding geographic patterns that can’t be seen in database tables and spreadsheets
 Answering geographic questions that impact business operations
 Sharing geographic data with a workgroup, department, or organization

Maptitude is mainly targeted at business users but competes at all levels of the GIS
market in many different sectors. It integrates with Microsoft Office, works with data
mapping from various sources including Microsoft Excel, and includes a proprietary
BASIC-like programming language (Ca liper Script) within a development interface
(GISDK) that allows automation of the Maptitude environment.

8.6.4 GeoMedia

GeoMedia11 is the technology suite of softwa re components in Intergraph Corpora-
tion’s GIS family of software products. It was developed as cli ent or ser ver software
specifically for the Microsoft Windows environment, as shown in figure 8.7.

Figure 8.7 GeoMedia client view

11 mng.bz/B8w8 

http://mng.bz/B8w8
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The core technology of GeoMedia makes it possible to simultaneously read data
directly from multiple GIS data sources, which include

 Shapefiles (ESRI)
 ESRI Coverage (ESRI)
 ESRI SDE via FME plug-in for GeoMedia (ESRI)
 AutoCAD DWG, AutoCAD DXF (Autodesk)
 MicroStation DGN (Bentley Systems)
 Oracle Spatial (Oracle Corporation))
 MapInfo (MapInfo)
 FRAMME (Intergraph)
 Modular GIS Environment (MGE) (Intergraph)
 GeoMedia warehouses on the base of Microsoft Access or Microsoft SQL Server

(Intergraph)

Next let’s look at another commercial offering, MapInfo Professional.

8.6.5 MapInfo Professional

MapInfo Professional12 is a desktop mapping system software product produced by
MapInfo Corporation. MapInfo Professional has the ability to combine and display ,
on a single map, data from a variety of sources in different formats and proj ections.
The software is capable of overlaying raster and vector layers on the same map; the
former can be made semitransparent, so that they can serve as more than mere back-
drops. MapInfo is typically used for analyzing prebuilt map data layers.

 Next we’ll look at a very advanced LBS server from Microsoft, the MapPoint server.

8.6.6 Microsoft MapPoint

MapPoint Web Service13 is an XML-based web service that enables developers to inte-
grate location-based ser vices, such as maps, driving directions, and pr oximity
searches, into their applications and business processes, as shown in figure 8.8.

 MapPoint Location Server is a component of MapPoint Web Service that allows
the integration of real-time location into business applications. It provides access to
location providers that integrate with mobile operator networks and acts as a proxy
between the real-time location data and services provided by those networks and the
MapPoint Web Service. 

 MapPoint Location Server is available to customers with a valid license agreement for
the MapPoint Web Service. If you’re deploying an enterprise-grade LBS application and
need scalability and solid support and have the budget, MapPoint is a good alternative. 

12 mng.bz/3Ii3 
13 http://www.microsoft.com/mappoint/

http://mng.bz/3Ii3
http://www.microsoft.com/mappoint/


183Summary
Figure 8.8 Microsoft MapPoint client view

We’ve now analyzed all the viable third-party options for LBS servers. It’s important to
be very careful when picking a server because it’s a big investment in terms of time
and money. 

8.7 Summary
The server is a crucial part of your mobile LBS application. If you don’t pick the right
approach, technologies, and databases, your mobile application might end up slow
and unresponsive and users will switch to another application quickly.

 Performance is very important. As database size grows, performance degrades
exponentially, so cache anythi ng you ca n. Then start analyz ing and profiling your
server requests, find bottlenecks, and cache more. Most of the time, profiling ser vice
requests exposes problems in unexpected places. Also, performance test all your tar -
get platforms with less-than-ideal network connections. You can also stress test your
server to see what will happen if your application is highly successful.

 Explore third-party GIS system solutions first. If no ne fit your applic ation, then
implement your own custom ser ver. But most of the time, most applications need
their own custom server if you’re doing anything other than getting and viewing data.
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 Load balance your server, both fo r processing and for data access. Set up your
database with replication so that if so mething bad happens, your service won’t be
interrupted.

 In the next chapter, we’ll start looking at the privacy issues surrounding LBS
applications.



Part 3

Creating winning
LBS businesses

In this last part of  the book, we explore the  business side of LBS mobile app
development, which will increase your chances of having a widely adopted, suc-
cessful, and profitable development effort. 

 We mentioned in the introduction to the book that we recognize that appli-
cation developers are increasingly also entrepreneurs.

 For this reason, in this final part,  we go into different options for financing
and building your business as well as how to make your application rise above
the rest in the competitive world of mobile applications.

 As with most newly launched web or mobile services, monetization plays a big
role in making any new venture a success. Chapter 9 discusses different moneti-
zation models you can use and shows how you can match the perceived value of
your application or service with the right monetization model. It also explores
the freemium model as an ever-popular way for monetizing digital services.

 Privacy fears continue to make headlines, so chapter 10 explains exactly how you
can minimize privacy concerns and build the right controls into your application.

 Chapter 11 provides some useful tips to ensure your application makes a splash
in the increasingly competitive universe of apps. The last chapter will take you
through some recommended business steps to protect your ideas and your app busi-
ness—a vital but  sometimes forgotten part of your entrepreneurial endeavors.

 After reading this final part of the book, you will be able to flesh out a win-
ning business strategy to match your winning application and maximize the
chances of success in the upcoming world of mobile apps.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Monetization of
location-based services
There is no such thing
as a free lunch.

—Author unknown

The old adage popularized by Milton Friedman is beginning to apply to an ever -
greater number of mobile and web services, with LBS being no exception.
Although the principle of a free  or subsidized service was commonly used to
prompt early adopters to  try out LBSs (particularly in the case of location-based
social networks), global economic conditions since th e 2008 credit crisis have
brought monetization to the fore. 

 Today’s investors in mobile start-ups ex pect a cl ear, credible, and sustainable
plan for generating revenues. Gone are th e days where it was enough to build a
large base of users by offering a free service. Entrepreneurs back then didn’t worry

This chapter covers
 The consumer as a source of revenue

 Businesses as a source of revenue

 Monetizing IP
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about making money out of their venture. They sat back and hoped they caught the
interest of a larger corporation that could buy them out. Fast-forward to today, and
revenues from location-based services add up to over $3 billion per year.1 This means
that transforming your ideas into tangible revenue generators is now within reach!

 The revenue models available to entrepreneurs are varied, and it’s worth noting
that some follow a cycle that increasingly tracks the evolution of the real economy as
much as the evolution of the mobile ecosystem. Take mobile advertising, for example.
Whereas up to the period preceding the subprime mortgage crisis, advertising was a
sufficient generator of revenue in itself to sustain LBS start-ups, this abruptly stopped
around 2008. From a position of a severe mobile advertising shortage of inventory, the
situation flipped to a massive surplus, with steep drops in mobile advertising rates. 

 As conditions become more competitive, the likelihood of developing a sustain-
able business by relying purely on a fixed formula of simple ad banners is ver y small.
And although the market for location-based advertising has been evolving worldwide,
it’s still far from mature. This leaves gaps between the supply and demand of location-
based adverts in specific areas and so can ma ke it more difficult to obtain sustainable
revenues. The good news, though, is that creative thinking by entrepreneurs can reap
great rewards e ven in difficult t imes. Take Chicago-based Groupon, for example.
Founded at the beginning of 2008, Groupon offered deep  discounts on local deals
(which essentially represents a more sophisticated version of location-based advertis-
ing). It became profitable after six months and was already generating close to half a
billion dollars by 2010.

 Similarly, the multitudes of start-ups that have vied to win the hearts and minds of
the consumer with the intention of converting them into paying customers have met
with increased resistance from consumers. This has forced companies to undertake
extended soul-searching and, in some case s, forced them to switch focus from the
business-to-consumer (B2C) sector to the business-to–business (B2B) sector. 

 So what is the answer to being able to  build a solid business model on top of an
innovative LBS application? How are you going to make money from the application
you spent hours, weeks, or months developing? Of course, the answer will depend not
only on which customer is bei ng targeted and what amount of perceived valued is
being delivered but al so on the specific market and economic environments of the
moment. The key is to understand the range of options that are available so as to be
able to recognize w hich set fits the  current circumstances best, flexibility being the
best ally of the successful startup (if at first you don’t succeed with one approach, try
and try again!). 

 In this chapter we’ll explore many different options for generating revenue, using
the B2C model and the B2B model. Within the B2C model, we’ll make a di stinction
between charging for accessing a service and charging for displaying content within
the service. Within the B2B model, we’ll distinguish between charging for mobile “real

1 “Location Based Services on Mobile Phones,” The Economist, March 4, 2010; available at mng.bz/LT86.

http://mng.bz/LT86
http://mng.bz/qbJg
http://mng.bz/qbJg
http://mng.bz/qbJg
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estate” (the screen space of your application) and charging for aggregated location
data obtained by the application over time. 

9.1 The consumer as a source of revenue
There are some clear advantages (at least on paper) for an LBS company to charge the
end consumer directly—it’s more immediate, it’s a more scalable mass market, and
there may be fewer barriers to entry compared to the business-to-business sector. The
disadvantages are that the consumer is more fickle and u npredictable (and more
likely to respond to fads, fo r example) and also tends to cut down on discretionary
expenditures if circumstances are unfavorable. 

 Today, many of the new LBS startups target the consumer directly, in some cases
exclusively. The more common way to make money out of providing the service to the
end consumer can be referred to as gateway charging and is discussed next.

9.1.1 Gateway charging

Gateway charging involves charging the end consumer for accessing a service or appli-
cation on a mobile phone. These charges can be either one-off or recurring (monthly
or annually).

 One-off charges are typically applied to consumers downloading LBS applications
from application stores, which contain built-in transaction mechanisms for debiting
customers (more on application stores in chapter 11). Once the customer has down-
loaded the application and installed it on their  mobile device, there are no further
charges for using the application. In some  cases, future software updates are made
available for an extra charge.

 While it’s clearly very tempting to charge for an application, a word of caution  is
necessary. Charging for an application can mean that overall downloads are signifi-
cantly reduced compared to offering a free application. The ratio in som e cases can
be 400:1 (downloads for the free application versus charging for the same
application).2

 You can see this effect in the figure 9.1, where the introduction of charging led to
a dramatic acceleration in the number of downloads in the fairly typical case of the
Galaxy Impact iPhone application. Although the application in question is not specifi-
cally an LBS and t he effect of switching from a free to a paid application may be
different from starting out by offering a paid application, there’s no question that free
applications receive higher downloads.

 It’s also necessary to balance the option of charging a one-off fee for an applica-
tion to that  of obtaining revenue indire ctly via advertising within the application
(discussed later in this chapter).

2 Bo Wang, Bokan Technologies, TechCrunch, March 22, 2009; mng.bz/YqZB.

http://mng.bz/YqZB
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Figure 9.1 Impact of introducing charging (on November 9) on the number of downloads of the Galaxy 
Impact iPhone application (source: see footnote 2) 

A variation on the one-off charging mechanism is to initially offer a basic (or “lite” ver-
sion) of the application for free and then convince consumers to upgrade to a paid
version (typically by offeri ng extra features, better co nnection speeds, or extra con-
tent). This model, known as a freemium model, can also involve in-app purchas es, as
discussed in section 9. 1.2. It’s worth noting that studies by a mobile phone operator
showed that, over a length of time of at least a year, at least 15% of consumers upgrade
from a free to a paid service.3 This means that freemium models represent a good way
to introduce your application to the wider public, while retaining the ability to charge
consumers in the medium term.

 Recurring charges are a more appealin g option for mobile startups because they
guarantee a certain continuity of cash flow  and promote “stickiness” of their service,
because the consumers who subscribe to a mobile service are unlikely to then unsub-
scribe (particularly where the subscription cost is charged through the mobile
operator bill).

 Services like Loopt in the United States (mentioned in chapter 5) initially charged
a monthly subscription through the mobi le operator. Today this model has been
dropped by loc ation-aware and loc ation-based app developers (al though it’s still in
place among navigational aid companies like Telmap).

 In general, services with a higher perceived value by the consumer obtain better
results through recurring charges, while leisure-type applications, such as location-
based social networks, have a tendency to work best on an impulse-buy, one-off charg-
ing basis.

 Apart from deciding whether to charge one-off or recurring access fe es, develop-
ers need also to consider whether their application has mass-market appeal as well as
perceived value. This can help determine which strategy to follow when deciding how

3 Olivier Laury, Bouygues Telecom, “Finding the Right Strategies for Location-Based Services,” Seminar,
Mobile World Congress, February 2009.

http://www.mmaglobal.com/bestpractices.pdf
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to price the application (free  or not). It can also  help to de termine whether to
include advertising or not.

 Figure 9.2 offers a simplified model in the form of a decision matrix to assist devel-
opers with a consumer application in choosing between the following alternatives:

 A free lite version (basic application with reduced features), with no ads
 A free application supported by ads
 A paid application with no ads
 A paid application with ads

Freebie applications are shown in the lower-left quadrant of the matrix. When it comes
to monetizing an app lication, there’s clearly no interest in gi ving it away, especially if it
isn’t supported by ads. But in the case of low-value/low-market-potential applications, this
is often the only choice possible. It’s typically used for marketing purposes by big brands.
It can also be used as part of the freemium model, to introduce a basic, free application
first with the intention of adding premium features in the future. 

Figure 9.2 Application value/market decision matrix showing alternative charging strategies according 
to the perceived value and potential market size of new applications 
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Long-tail kings are those applications that address a small but definable niche within
the market with a high-value proposition (we defined the long tail of marketing in
chapter 5). Developers can charge a premium price for their application and don’t
need to include advertising as a result (this also ensures they maintain a good-quality
customer experience). Long-tail kings, shown in the top-le ft quadrant, can try over
time to extend their appeal to other market segments.

 Killer apps rule over the mobile landscape. By offering great value to the consumer
within a mass market, they can use their dominant position to not only charge for
their application but al so generate r egular advertising revenue. Other applications
continually aspire to become killer apps, although most never make it. The Angr y
Birds gaming application was a global success story that offered a version for purchase
as well as an ad-supported version (albeit on different mobile platforms). 

 Boot campers are those applications that  hold great promise, because they have a
large market potential, but don’t hold a great deal of perceived value in the eye s of
the consumer. Boot campers have to work extremely hard (hence the name) to work
their way out of their quadrant by convincing consumers of the value they offer. 

 Developers need to ask them selves the following questions be fore deciding t o
charge for their application or include adverts (or both):

 Does my application have a high amount of perceived value?
It may seem obvious, but if there are dozens of competing applications offering
something similar, the answer is probably, no. If you are a first mover offering
something new, the answer is probably, yes.

 Does my application address a niche market?
If it does, you can’ t rely on a small number of users to generate substantial ad
revenues (more on this later in this chapter). 

 Will the inclusion of adverts affect the overall user experience for my customers?
If adverts block parts of the screen or pop up at unwarranted moments, users
will grow annoyed quickly and ditch your application fast.

 Can I provide updates to my application with enough new functionality to get users to pay
for them?
If you think this is the case, then a lite application can be a good first step.

 How long is the life cycle of my application likely to be?
For gimmicky applications, the life cycle is likely to be very short, because con-
sumers will get bored quickly. Charging a higher price when the application is
first released and then reducing the price is the sensible option.
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 Is my application a social networking type of application?
It’s not possible to charge for a sustainable period of time any fees for social net-
working type applic ations. Although first movers such as Loopt were able to
maintain a charging policy for a long time, the market today expe cts these
applications to be free. All Loopt apps today are available on a free-to-use basis.

 Can I provide any in-app purchases from my application?
Led by Apple’s steps to push out micro-payments platforms, in-app purchases
are not only becoming more popular across different development platforms,
but they’re also becoming ever easier to adopt. They can provide significant rev-
enue streams (see the next section) and offer a genuine alternative to charging
on a download basis.

Clearly, there’s no one-size-fits-all solution , so it’s possible that even where a ce rtain
charging mechanism seems the obvious solution, it may not lead to the desired result
because of market timing, competitor applications, and other factors. The key in this
still relatively new area is to experiment sensibly with as many different approaches as
possible and work out over time what works best for your specific type of application.

9.1.2 In-app charging

An area that has created a lot of expectations but remains almost virgin territory when
it comes to LBS is that of charging for specific functions within the application itself.
This is known as in-app charging or micro-payments (given that the dollar amounts
involved tend to be small).

 Part of the reason that this area is attracting attention is that companies like Apple
are now facilitating in-app purchases following the release of their OS 3.0 in July 2009.
This means that micro-payments are slow ing becoming more mainstream (and are
already an integral part of  BlackBerry, Nokia Ovi, and Android application stores).
The other part is because of the parallel often drawn between the fixed internet web
and the mobile internet. Within traditional websites normally accessed through a PC,
a number of companies have successfully introduced freemium pricing models. Here
the consumer has access to the main features of a site for free but is required to pay a
one-off or regular payment in order to access additional features. 

 It’s useful at this stage to draw an example from the web to illustrate this idea. For
example, leading professional social networking site LinkedIn offers free me mber-
ship, but for a paid sub scription additional features are available. A Business Plus
subscription, priced at $49.95, allows members to message up to 10 other members
and search up to 500 profiles at a time from the LinkedIn member database. Figure
9.3 shows the range of premium  subscriptions offered by LinkedIn. The company’ s
pricing strategy has been so successful that it’s now generating profits and is listed on
the stock market.
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Figure 9.3 LinkedIn has developed a successful freemium model by offering three types of premium 
memberships at different rates, on top of its basic, free membership.

Another leading pioneer from the web world and precursor of in-app charging was
Habbo Hotel. Habbo Hotel was launched in 2000 as a “web community within a vir-
tual world” aimed at teenagers and by 2007 had achieved phenomenal success with
over 75 mill ion user profiles and a busi ness model based heavily on virtual gifts.
Although the main idea of Habbo Hotel was that of creating a social network for kids,
the real significance was in its groundbreaking proposition of building its entire mon-
etization model on virtual gifts and freemium pricing. Users could join for free but
then had to pay to bui ld their own vir tual world, purchasing virtual furniture (or
“furni” in Habbo-speak) using Habbo coins (exchangeable for real currency). In addi-
tion, users can purchase special effects, such as the ability to be temporarily “invisible”
or to create an “explosion.” By 2007, 90% of Habbo’s $60 million-plus global revenue
came from the sale of virtual gifts or special effects. 

 A current-day version of  Habbo Hotel is Farmville, a re al-time farm-simulation
game available as an application on Facebook since June 2009. The game allows mem-
bers to manage a virtual farm by planting, growing, and harvesting virtual crops and
trees and raising livestock. With 58 million-pl us users and 500,000 virtual tractors sold
on any given day, Farmville (see figure 9.4) has generated revenue right from its launch.
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Figure 9.4 Farmville’s virtual world allows users to network with members of the community, create 
their own unique online identity, and personalize their virtual farm with farming implements available in 
the online store.

Within the mobile world, an early adopter of the freemium model originally pio-
neered by Habbo Hotel has been UK-based mobile dating-cum-social-networking site
Flirtomatic. Founded in 2006, the company has been something of a benchmark in
the mobile industry for the successful deployment of its freemium strategy based on
the catchy idea of online flirting and extensive offer of virtual gifts. The company has
generated in excess of $15 mil lion by selling these gifts to its 1 million-plus member
community within two years from launch.

 Flirtomatic’s virtual gifts range from a simple “flirtogram,” a flirty personal mes-
sage, to a “sno g,” or kiss, and  can be p urchased using Flirt po ints, the Flirtomatic
currency. Flirt points can be purchased by credit card or paid directly from the user’s
phone bill. Figure 9.5 shows mobile screen shots with typical user messaging options
and virtual accessories availa ble through the use of  Flirt points. Although the whole
idea may on the surface sound frivolous, sales of virtual goods have been going strong
in Asia for some time and are roughly worth $1.5 billion worldwide,4 though this num-
ber includes web as well as mobile sales.

4 Susan Wu, Charles River Ventures, TechCrunch, June 20, 2007 (guest post); mng.bz/1P62.

http://mng.bz/1P62
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Figure 9.5 Mobile screenshots showing a typical Flirtomatic profile page and a range of actions 
and virtual gifts that can be purchased, ranging from a flirtogram to various accessories

Apple launched its own in-app payments platform in August 2009 with a number of
specific features, including the possibility for developers to charge within an applica-
tion that’s given aw ay. More important, Apple made micro-payments easy for the
consumer by tying paym ents to their iTunes store credit card details already on
record.

 This means that developers can now charge for premium services as well as virtual
goods. For example, developers could theoretically charge users of a social network to
be notified when a special offer is  available near their location (through the iPhone
Push Notification alert feature shown in figure 9.6).

Figure 9.6 Screenshots of 
the AP Mobile iPhone app 
using push notification. This 
is one of the new features 
that can be charged to the 
consumer within Apple’s 
micro-payments platform.
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Apple’s iTunes App Store identifies three types of in-app purchases possible:

 Consumable products must be purchased each time the user needs that item. For
example, one-time services (such as access to more advanced gaming levels) are
commonly implemented as consumable products. This means that if the pur-
chase is made today, and the user wants to purchase it again tomorrow, he will
be charged again when he attempts a purchase.

 Non-consumable products are pur-
chased only once by a partic ular
user. Once a non-consumable prod-
uct is purchased, it’s provided to all
devices associated with that user’s
iTunes account. Store Kit (Apple’s
software framework that connects
to the App Store on the application’s
behalf to securely process payments
from the user , see figure 9.7) pro-
vides built-in su pport to restore
non-consumable products on mul-
tiple devices.

 Subscriptions share attributes of con-
sumable and non-consumable prod-
ucts and are the m ost complicated
option. Like a consumable product,
a subscription may be purchased multiple times; this allows you to implement
your own renewal mechanism in your application. However, subscriptions must
be provided on all devices associated with a user. In-app purchases expect sub-
scriptions to be delivered through an external server that you provide. As a
developer, you have to ensure that anything that’s subscribed by the user is
available across all of the user’s iTunes-synced devices when they’re purchased
from one device. Therefore, don’t lock in-app purchases to UDIDs.

Two important points to note are that, first, in-app purchases can’t be used to deliver
product updates. Changes to the binary code have to be submitted separately. But if
you’re a game developer , then game data , maps, levels, and  other dat a files are
allowed for in-app purchase. Secondly, every product to be sold via the micro-payment
process has to be previously approved by Apple, in a similar way to the vetting process
used for applications.

 To create a micro-payment within an iPhone application, you first need to add the
Storekit.Framework to your project.5 Once you’ve verified that there are  no parental
restrictions on the device, you can retrieve the product information to popu late the

5 Mugunth Kumar, “iPhone tutorial—In-App Purchases,” October 18, 2009; available at mng.bz/30r5.

Figure 9.7 Apple's Store Kit is the go-between 
from an iPhone application to the App Store, 
allowing users to purchase approved items 
by showing premium content available and 
authorizing individual micro-payments. (Source: 
mng.bz/qbJg)

http://mng.bz/30r5
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application’s user interface. This can be done with a few lines of code, as shown in the
following listing.

- (void) requestProductData
{
SKProductsRequest *request= [[SKProductsRequest alloc] 
initWithProductIdentifiers: [NSSet setWithObject: kMyFeatureIdentifier]];
request.delegate = self;
[request start];                        
}
- (void)productsRequest:(SKProductsRequest *)request didReceiveResponse:
        (SKProductsResponse *)response
{                                     
NSArray *myProduct = response.products;                   
 [request autorelease];
}

This code example shows how to request product information from a source and then
save that data. The code first creates a request object b and then starts the request
action c. If the req uest is successfully returned d, the code caches the returned
information e.

 You’ll then need to set up a transaction observer to allow you to receive the call-
backs from the iTunes App Store in case the payment is interrupted (for example, if a
call is received during the transaction). This is shown in the next listing.

MyStoreObserver *observer = [[MyStoreObserver alloc] init];                
[[SKPaymentQueue defaultQueue] addTransactionObserver:observer];

This code example creates an observer for this store and sets it to the variable observer.
 To implement the callback and handle the three types of transaction (purchased,

failed, and restored), you should be ready to receive these notifications as soon as you
open the app. The best place to initialize it is in applicationDidFinishLaunching or
an equivalent method. You can use the following code to do this. This function goes
through all the updated transactions and takes action on each of them.

- (void)paymentQueue:updatedTransactions(SKPaymentQueue *)queue 
updatedTransactions:(NSArray *)transactions
{
for (SKPaymentTransaction *transaction in transactions) 
{
switch (transaction.transactionState)
{
case SKPaymentTransactionStatePurchased:              
 [self provideContent: transaction.payment.productIdentifier];
break;

Listing 9.1 Retrieving the product information and populating the UI

Listing 9.2 Create a transaction observer to receive callbacks from the iTunes App Store

Listing 9.3 Implementing the callback

Create request 
object and initialize it

b

Start requestc

Implement methodd

Store incoming 
infoe

Go through each 
transaction in array

b

Take action to 
purchase feature

c
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case SKPaymentTransactionStateFailed:        
if (transaction.error.code != SKErrorPaymentCancelled)
{
}
break;
case SKPaymentTransactionStateRestored:            
[self provideContent: 

transaction.originalTransaction.payment.productIdentifier];
default:
break;
}
 [[SKPaymentQueue defaultQueue] finishTransaction: transaction];
}
}

This code example shows how to go through each transaction b and process all the
different states, for the purchased state c, or the failed state d, or the restored state e.
The code then removes the transaction from the queue f.

 The purcha sed and failed states are seem ingly straightforward. You’ll receive a
restored transaction message if your app was quit before the transaction completed.
You should always do the same thing when your purchase is either new or restored. If
you want to charge your users for every download, then you should probably set the
in-app purchase to be a consumable item.  But be sure to use that only for purchases
that are really consumable, like a live radio show or a podcast, and not for unlocking
additional levels. Users expect that a level they’ve unlocked will stay unlocked forever.

 There are three important things to note here:

 You should remove the transaction from the payment queue once the transac-
tion is complete. Otherwise, the transaction will be attempted again, which isn’t
what the users expect (and your app will most likely get rejected).

 You should provide the content (or unlock the feature) before completing the
transaction, anticipating the success of the transaction when the asynchronous
payment notification is complete. When you receive the message SKPaymentTrans-
actionStatePurchased, it means that the user’s credit card has been charged.

 You shouldn’t display an error when the transaction fails because the user
rejected it.

Now that your architecture is ready, you can go ahead and initiate the purchase by
calling the function in the following listing when the user clicks your Buy button on
the UI.

SKPayment *payment = [SKPayment 
paymentWithProductIdentifier:myGreatFeature1];

[[SKPaymentQueue defaultQueue] addPayment:payment];

This example creates a payment object and sets it to the variable payment.

Listing 9.4 Initiating an actual purchase

Display error hered

Restore app as if it 
was purchased

e

Remove 
transactionf
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 Now you’ve finished and are ready for that vita l development phase: testing to
make sure the in-app purchase is working correctly (note that you’ll have to do this
directly on your device, because it won’t work from a simulator).

 Micro-payment systems hold great promise for developers, because they give devel-
opers greater control and flexibility over in-app purchases of premium services. Some
detractors point to the fact that customers can’t be bothered to enter into transactions
for minute amounts of, say, less than US$1. Developers can avoid this problem by
using their own made-up currency (like Flirtomatic’s Flirt points). This means that
customers can pay larger amounts to build credit within the application that can be
used for multiple future purchases.

 One-off charges can also be applied to  premium content within the appl ication.
For example, local weather forecasts from providers like weather.com can be offered
as an add-on layer to the basic application.

 A well-established method for one-off charging is premium Short Messaging Ser-
vices (SMSs), or text messages. This  allows small payments to be collected by billing
the subscriber directly through their phone bill, with the developer sharing in the rev-
enue being generated. The benefits of this method include simplicity (from the point
of view of the user) and reliability (it’s tried and tested technology), with the drawbacks
being dependence on mobile operators and operator commissions (because the operators
tend to take a significant cut of revenues).  

Premium SMSs are a well-established method for one-off charging
Advantages include the following:

Ease of use—Premium SMSs are still the easiest overall billing mechanism for one-
off charging. By sending the required message request to a short code, mobile sub-
scribers automatically receive a charge in their next phone bill.

Security—Premium SMSs offer secure transactions given that no payment informa-
tion needs to be exchanged.

Reliability—Premium SMSs have been in place for many years (since the days of pre-
mium ringtones) and offer a reliable premium payment platform.

Disadvantages include the following:

Dependence on mobile operators—Because premium SMSs rely on the mobile oper-
ator’s network (which assigns the short codes and bills the customer), an agreement
needs to be in place to use them.

Operator commissions—Mobile operators take a significant cut from revenue share
agreements with content providers. The percentage fluctuates, but it can be as high
as 60%.
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Figure 9.8 Global LBS subscription revenues (USD millions) from 2008 (actual) to 2009–2013 
(forecast)

9.2 Businesses as a source of revenue
Despite the B2B market for LBS applications being still pretty much in its infancy, it’s
an area with enormous untapped potential. Not only are global LBS subscription fees
already at $861 million (2008),6 but they’re forecast to more than triple within three
years (see figu re 9.8 for the forecast growth for  2009–2013). In addition, global
mobile advertising spend is alr eady close to US$2 billion globally (2008) with the
expectation that LBS mobile advertising will, over time, account for an increasing part
of this.

 There are three overall ways in which revenue streams can be obtained from busi-
nesses when it comes to your mobile application:

 Charges for occupying screen space within the application, or real estate charging 
 Charges for using aggregated user profile data collected via the application
 Charges (licensing fees) for using intellectual property (IP) associated with the

application

9.2.1 Real estate charging

When we think of mobile real estate, it’s useful to take the same approach a bricks-
and-mortar estate agent, or realtor, would take. This means defining exactly how the

6 Informa, “Current State of the LBS market: Backdrop and Outlook,” presentation by Jamie Mo ss, May 12,
2009.
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overall property is broken down. In the  case of mobile applications, we have the fol-
lowing elements:

 Mobile web page where application can be downloaded from 
 Opening splash screen
 Main application screens or views

Advertising can then be included by either inserting a mobile ad banner (the more
common choice) or allowing the advertiser  to sponsor the whol e application (th is
may involve inserting a banner plus featuring the advertiser’s logo and content within
the application). These are visible in figure 9.9.

 Once developers have deci ded which bits of real estate to use, the next step is to
make the most effective use of this advertising space. To do so, you need to under-
stand the different actions that can be included within an application and used for
mobile advertising.

MOBILE ADVERTISING

The Mobile Marketing Association defines the following main clickable actions avail-
able to a mobile advertiser:7

 Click to call—Users place an outgoing call to the content provider or advertiser.
 Click to locate—Users find, for example, the closest car dealer or movie theatre,

enabled by location-based services.

Figure 9.9 Different elements of real estate property offering application developers the chance to 
monetize their application (in order from the left): an application download page, a sponsored splash 
screen, and a main application page containing an advertising banner

7 “Mobile Advertising Overview,” January 2009, Mobile Marketing Association; http://www.mmaglobal.com/
mobileadoverview.pdf.

http://www.mmaglobal.com/
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 Click to order brochure—Users receive marketing materials by supplying their
postal address.

 Click to enter competition—Users enter text or sweepstake to win prizes.
 Click to receive email—Users receive an email and a link to an online site by sup-

plying their email address.
 Click to receive mobile coupon—Users receive an electronic coupon on t heir

mobile phone that can be redeemed immediately at a participating merchant.
 Click to buy—Users make a purchase paid for with a credit card, or added to

their monthly mobile bill, or using some other form of mobile payment.
 Click to download content—Users download content, including logos, wallpapers,

or ring tones, onto their mobile phone.
 Click to enter branded mobile website—Users click a banner to get connected to a

standing or campaign-specific mobile website.
 Click to forward content—Users forward relevant content to friends, creating a

viral campaign effect.
 Click to video—Users click a banner to view an  advertiser’s commercial for a

product or service.
 Click to vote—Users reply to a message ballot or poll from their mobile phone

and provide marketers and brands with valuable research insights.

You can include one or more of these clickable actions within your mobile applica-
tion. A key factor that you must consider is whether the clickable action takes the user
outside the mobile application (for example, clicking a web l ink within an iPhone
application). Where this is th e case, the potential advertising revenue has to be
weighed against the potential detrimental effect on the user experience. Clearly, less-
intrusive advertisements will lead to better overall results in terms of ad views and
revenues.

 Ultimately, the goal for  the developer is to obtain as high a number of clicks or
views as possible from each advert included in the application (depending on whether
the advert is sold on cost-per-click (CPC) or cost-per-thousand impressions (CPM)
basis, because this determines the payment to the developer.

 CTR (click-through rates) and CPM are common ways of measuring the ef fective-
ness of an ad cam paign. The am ount of ad  revenue a publisher of the advert ( the
owner of the application) receives is calculated either according to the ad impressions
or the amount of clicks generated to the ad. 

 Because CPC, or what the advertiser is charged for each click generated on an ad,
is  typically calculated using an auc tion mechanism, the rates fluctuate from one
advertising campaign to another but are often below $1.00. CTRs tend to be higher for
mobile ads than for web ads and can average around 5%. This will be higher in the
case of a more targeted advertising campaign (for example, if your  application is
travel related and the advertiser is an airline company).
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 More information on best practices in displaying mobile ad verts with further
examples can be found in the guidelines issued by the Mobile Marketing Association,
the leading global body setting standards in mobile advertising. You can read this at
www.mmaglobal.com/bestpractices.pdf.

 The more common option for publishing mobile adverts is to use a third-party
mobile advertising network, because it can be implemented faster than developing a
solution in-house. There’s been a mushrooming of mobile adver tising worldwide in
recent years, w ith the better-known players today being AdMob, Smaato, and
Admoda.

 Displaying ads in your mobile application is as simple as calling a mobile advertis-
ing network server, such as AdMob, and getting the text or graphics for the ad. Mo st
ad networks provide libraries for mobile and server platforms. Listing 9.5 displays how
to insert AdMob ads into your mobile website, and listings 9.6 through 9.9 display how
to insert AdMob ads into your Android application.

from urllib2 import urlopen
from urllib import urlencode       

try:
    # Python >= 2.5
    from hashlib import md5

except ImportError:
    # Python < 2.5
    import md5                               

def admob_ad(request, admob_params=None):             

    """
    Given a Django "request" object and dict of
    admob parameters returns a Admob ad.
    
    If no ad can be retrieved displays a one pixel

    Admob tracker image.
    
    Usage:
    
    def my_view(request):
    
        admob_dict = {}
        admob_dict["admob_site_id"] = "required_admob_site_id"
        admob_dict["admob_postal_coode"] = "optional_postal_code"

        admob_dict["admob_area_code"] = "optional_area_code"
        admob_dict["admob_coordinates"] = "optional_coordinates"
        admob_dict["admob_gender"] = "optional_gender"

Listing 9.5 Inserting an AdMob mobile ad into a mobile website using Python, Django

Import 
required classes

Import md5 class 
depending on version

Implement 
main functionb

http://www.mmaglobal.com/bestpractices.pdf
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        admob_dict["admob_keywords"] = "optional_keywords"
        admob_dict["admob_search"] = "optional_search"

        ad = admob_ad(request, admob_dict)
        
        return HttpResponse(ad)

    """

    admob_mode = "test"                         
    
    admob_endpoint = "http://r.admob.com/ad_source.php"

    admob_version = "20080714-PYTHON"
    admob_timeout = 1.0
    admob_ignore = ("HTTP_PRAGMA", "HTTP_CACHE_CONTROL", 
    ➥"HTTP_CONNECTION", "HTTP_USER_AGENT", "HTTP_COOKIE",)

    admob_post = {}             
    
    admob_post["s"] = admob_params["admob_site_id"]        

    
    
    admob_post["u"] = request.META.get("HTTP_USER_AGENT", None)

    admob_post["i"] = request.META.get("REMOTE_ADDR", None)

    admob_post["p"] = request.build_absolute_uri()

    admob_post["t"] = md5(request.session.session_key).hexdigest()

      
    admob_post["e"] = "UTF-8"                         

    admob_post["v"] = admob_version

    

    admob_post["ma"] = admob_params.get("admob_markup", None)

    admob_post["d[pc]"] = admob_params.get("admob_postal_code", None)

    admob_post["d[ac]"] = admob_params.get("admob_area_code", None)

    admob_post["d[coord]"] = admob_params.get("admob_coordinates", None)

    admob_post["d[dob]"] = admob_params.get("admob_dob", None)

    admob_post["d[gender]"] = admob_params.get("admob_gender", None)

    admob_post["k"] = admob_params.get("admob_keywords", None)

    admob_post["search"] = admob_params.get("admob_search", None)

    

Change to "live" 
when ready to deploy

Start building URLc Declare required 
parameters

Declare meta 
parameters

Declare hardcoded 
parameters

Declare optional 
parameters

http://r.admob.com/ad_source.php
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    for k, v in request.META.items():

        if k not in admob_ignore:
            admob_post["h[%s]" % k] = v

            
    
    for k, v in admob_post.items():        

        if v is None or v == "":

            admob_post.pop(k)
     
     if admob_mode == "test":

         admob_post["m"] = "test"
    
    
    admob_success = True
    try:                                          
        admob_data = urlencode(admob_post)

        admob_file = urlopen(admob_endpoint, admob_data)

        admob_contents = admob_file.read()
        if admob_contents is None or admob_contents == "":

            admob_success = False
    except Exception, e:

        admob_success = False
    
    if not admob_success:

        admob_contents = "<img src=\" http://t.admob.com/li.php/
        ➥c.gif/%(admob_site_id)s/1/%(admob_timeout)/%(absolute_uri)s 
        ➥\" alt=\"\" width=\"1\" height=\"1\" />"  \s

            % {"admob_site_id" : admob_params["admob_site_id"], 

                 "admob_timeout" : admob_timeout, 
                 "absolute_uri" : 

md5(request.build_absolute_uri()).hexdigest()}

                 
    # print 'Connecting to: %s' % admob_endpoint     
    # print 'Sending Parameters:'
    # print admob_post

    # print 'Got reponse:'
    # print admob_contents
                 
    return admob_contents

Strip none and 
empty values

Set text on 
GUI element

d

Turn on for 
debugging

http://t.admob.com/li.php/%E2%9E%A5c.gif/%25
http://t.admob.com/li.php/%E2%9E%A5c.gif/%25
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In this example the main function that’s implemented b returns an AdMob ad given
a Django request object and dictionary of Ad Mob parameters. The examp le starts
building the request  URL c. After adding all the parame ters, the code makes the
request to the server d and receives the AdMob ad to be displayed on the screen. If
an ad can’t be retrieved, the code displays a placeholder instead of the ad. This is
important because if you leave the ad space blank, then your page flow will be broken.

 Now that you’ve seen how to insert ads into a mobile website, look at listings 9.6
through 9.9, which show how you can insert AdMob ads into your Android applica-
tion. We start by creating the activity, as shown here.

package org.ifies.android;
import com.admob.android.ads.AdView;                
import android.app.Activity;
import android.os.Bundle;
import android.widget.TextView; 
public class AdmobExample extends Activity{                

  @Override
  public void onCreate(Bundle savedInstanceState) {
    super.onCreate(savedInstanceState);
    this.setContentView(R.layout.admob_example);  
    example_message = (TextView) findViewById(R.id.example_message);

    example_message.setText("This is an example of AdMob 
    ➥for Android");  
    example_adview = (AdView) findViewById(R.id.ad);
    example_adview.setVisibility(AdView.VISIBLE);     

  }
  private TextView example_message;
  private AdView example_adview;
}

This code exa mple shows how to insert an AdMob ad element into your Android
application and how to display the ad. The example first declares  the main activity
class b and then gets the pointer to the AdMob GUI element c. It then sets the text
of this GUI element d and makes it visible e. It’s important to check for errors and
cases where there are no ads returned from AdMob. Also, Android has a permissions
system based on requests. When a user installs an application, the application makes
requests to access certain privileges on the device, such as accessing the location or
accessing the camera. In this case we have to add our AdMob publisher ID as a mani-
fest for the application. We now must create the view, as shown in the next listing.

<LinearLayout
   xmlns:android="http://schemas.android.com/apk/res/android"

Listing 9.6 Create a new activity 

Listing 9.7 Create the view that will display the ads

Import required 
classes

Declare main 
activity class

b

Get pointer to 
GUI element

c

Set text on 
GUI elementd

Make element 
visiblee

http://schemas.android.com/apk/res/android
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   xmlns:app="http://schemas.android.com/apk/res/org.ifies.android"
   android:orientation="vertical"
   android:layout_width="fill_parent"

   android:layout_height="fill_parent"
   android:layout_gravity="bottom">

With this simple view created, we now need to create attars.xml. Inside the file, we’ll
declare our new styleable.

<resources>
    <declare-styleable name="com.admob.android.ads.AdView">
    <attr name="backgroundColor" format="color" />
        <attr name="textColor" format="color" />

        <attr name="keywords" format="string" />
        <attr name="refreshInterval" format="integer" />
        <attr name="isGoneWithoutAd" format="boolean" />

And finally, we show you how to amend the manifest XML file.

<meta-data android:value="YOUR PUBLISHER KEY" 
android:name="ADMOB_PUBLISHER_ID" />

As you’ve seen, it’s easy to insert mobile ads into your mobile apps using the ad net-
work–specific libraries, in this case the AdMob Android library.

 It’s worth pointing out that although a few of the maj or mobile advertising net-
works purport to have the capability to deliver location-based adver ts (that is,
dynamically changing local ads within an LBS application), none have rol led out the
service on a major scale. This is despite the fact that research suggests that the major-
ity of mobil e subscribers would be wil ling to receive localized ads within their LBS
application, especially if this links to a money-off promotion within a store. 

 New location infrastructure providers are beginning to step into the gap in the
market left by the major mobile ad networks by setting up highly localized ad services.
Companies like Placecast, for example, offer a location-based ad network in the
United States, and others, like Maporama (France), offer this service in Europe
though tie-ups with mobile operators.

 Nokia, through its Ovi Maps service, now also offers advertisers the possibility to
target their ads through real-time location detection obtained by the Nok ia device.
For example, in figure 9.10 below, a local weather forecast is shown with an embedded
ad for a nearby Subway outlet in the city of Helsinki.

Listing 9.8 In your res directory, under values, create a file called attars.xml.

Listing 9.9 Add some permissions and your publisher ID to the code. 

http://schemas.android.com/apk/res/org.ifies.android
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Figure 9.10 Example screenshots from Nokia’s Ovi Maps service, showing how location-based ads can 
be embedded within a local weather forecast. Clicking on the ad banner takes the user to details of a 
store and a map of its exact location.

A good example of the shape of things to come is from Japan, where Otetsudai Networks
(shown in figure 9.11) launched a service in 2008 that connects employers and workers
for random, short-term temporary tasks using text messages and GPS on mobile.

 Let’s say a restaurant is short-staffed on a Saturday night and needs an extra hand
washing dishes in an hour. The manager logs onto Otetsudai Networks via her mobile
phone, fills out a simple criteria form, and hits Send. Otetsudai Networks instantly dis-
patches hundreds of text messages to potential workers within a reasonable distance
of the restaurant’s location to alert them  of the opening. Within minutes, responses
arrive in her inbox with potential employee information—qualifications, ratings, and
sometimes even a photo and a personal message expressing interest. If a candidate
doesn’t fit the bill, the manager can turn the person down. If she finds someone suit-
able, she hit s Hire. The employer pays Otetsudai a finder’s fee by credit  card
equivalent to 50 percent of the job’s expected salary; the worker just has to pay trans-
portation costs to get to the job site.8

8 Lisa Katayama, “Tokyo upstart offers freeters mobile flexibility,” Japan Times, June 4, 200 8; available at
mng.bz/e67Z.

http://mng.bz/e67Z
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9.2.2 Location data charging

As the numbers of generic LBS applications increase and
competition from “me -too” products multiplies across dif-
ferent mobile platforms, some companies have decided to
get to the roots of the value proposition of LBS. The value,
especially in the future, is seen not only in  the application
itself but also within the masse s of location data being cap-
tured by the users of the application.

 A well-publicized example is that of Google Maps.
Google Maps for Mobile, its mobile version of the popular
mapping software, initially located mobile users with a high
degree of error (sometimes placing them kilom eters away
from their real location). This was because they were relying
on cell tower triangulation (see chapter 2) but didn’t have
an up-to-date database of the exact location of the cell tow-
ers. As the user base built up, Google collected location data
on cell tower IDs each time a user connected to its ser vice.
Over the space of  a few years, Google has built up arguably
the most complete Cell ID database in the world. 

 Even though Google doesn’t charge the end user for this
data, it does char ge businesses indirectly for i t. This i s
because Google Maps for Mobile relies o n the data col-
lected from users to be able to  locate people, and it is this
feature that businesses ultim ately pay for . It also allowed
Google to ef fectively bypass mobile operators completely
and to be able to feature location detection independently
and for free!

 Other companies have also set themselves up as location
data handlers, capturing and processing data aggregated
from multiple mobile sources and then off ering location
intelligence to third parties. One such example is US-based
Sense Networks.

 Sense started by launching in 2008 a proof-of-concept consumer application, City-
sense, in San Francisco. Subscribers who downloaded the soft ware to the ir mobile
phones agreed to be tracked and placed in to a “tribe,” or group of  like-minded peo-
ple. The visual representation of this social clustering can be seen in figure 9.12, with
higher people densities repr esented by deeper red patterns. A “Young & Edgy” user
(shown as a red dot on the application) lo oking for company at 1:00 a.m., say, could
open a city map on her phone to find which clubs were pulsing with fellow red dots. 

 Sense then focused on cr unching mobile data for businesses, including advertis-
ers. It could then show how specific tribes clustered where specific beer promotions
were taking place in San Francisco and convince advertisers of the value of extending

Figure 9.11 Screenshot 
of Otetsudai Network’s 
innovative mobile solution. 
Otetsudai connects local 
labor requests (visible 
through colored icons on 
the map) with local labor 
supply by using GPS on 
mobile phones. 
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the promotion to other bars in the  city that attracted dots of the same color. Sense is
able to monetize its ser vice by charging mobile c arriers and brand owners for the
required market intelligence to run more effective mobile campaigns. In a way, Sense
has stepped in the space being left open by the major mobile advertising networks
that are currently unwilling to provide targeted, location-based advertising.

 It’s worth noting that several locati on-
based mobile social networks allow users to
vote for their favorite locations (New York–
based Centrl is a good example of this).
Companies that can unlock the val ue of
these popular spots in the city to give brands
and advertisers new consumer insights hold
great potential. But the value of the data
and the options to sell that data aren’t lim-
ited to advertisers.

 Indeed, more and more businesses are
becoming hungry for location data. Retail-
ers in pa rticular are great candidates for
this kind of information.

 For example, when Johnny ’s Lunch, a
quick-service restaurant in the United States
specializing in hot dogs, decided to branch
into franchising, it turned to location intelli-
gence. Location intel ligence played a vital
role in how the comp any planned and exe-
cuted its expansion by identifyin g its target
customer and ideal markets.9

9.3 Monetizing IP
Chapter 12 in thi s book will examine the issues of intellectual property (IP) to allow
developers to safeguard their investment in their applications. But don’t forget that
the IP within applications can also be unlocked to provide revenue for the developer.
The two main ways of doing so are by licensing and white labeling.

9.3.1 Licensing

Licensing the application to t hird parties normally takes the form of a te chnology
license agreement. Your ability to license  may be assisted by successfully patenting
your IP, with US-based developers generally having more possi bilities for patenting
software than non-US-based ones. More detailed information is available from the
World Intellectual Property Organization (WIPO).

9 Matt Marshall, “Sense Networks gets $6m in hotly contested deal for ‘tribe’ advertising,” SocialBeat, June 26,
2009; mng.bz/e67Z.

Figure 9.12 Sense Networks’ BlackBerry 
application showing heat maps based on 
where users of mobile social networks 
cluster together. This allows ads to be 
served to tribes of consumers based on 
their patterns of behavior.

http://mng.bz/e67Z
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 The advantages of licensing are that you retain ownership and control over the use
of the intellectual property right and that you can maximize your commercial returns
by obtaining a continuous royalty stream. The disadvantages are that you still have to
maintain, police, and enforce your intellectual property right. 

 In general, a license can be granted either on an exclusive basis or a non-exclusive
basis. If you grant an exclusive license to a third party, this means that only that third
party will, for the duration of the license, have the right to use the intellectual prop-
erty in accordance with the c ontractual terms agreed on. For this ver y reason, you
should expect to be paid a much higher royalty for an exclusive as opposed to a non-
exclusive license. 

 On the other hand, if you grant a non-exclusive license, this means that you can
continue to enter into additional non-exclusive licenses with other third parties. 

 Before entering into license negotiations, you should consider the following: 

 Whether you want to enter into an exclusive or non-exclusive license.
 Price and payment structure.
 What geographic area you want the license to cover.
 How long you want the license to last.
 Whether the licensee can grant sublicenses. 
 How to deal with the ownership and availability of improvements (relevant to

patent licenses).
 How much technical assistance should be provided by the licensee to the licen-

sor and how much it will cost. Because this a major cost element of providing
the license, it’s likely to require the most time within the negotiation process.

 The marketing obligations on the licensee and the marketing support from the
licensor. 

If you decide to go down the licensing route, you should consult a specialized trade-
mark and intellectual property attorney.

9.3.2 White labeling

A white label product or service is a product or service produced by one company (the
producer) that other companies (the marketers) rebrand to make it appear as if they
made it. Al though you can do this by sharing both the mobile application and the
server backbone (that processes requests  from the applicat ion), the recommended
approach is to use an API model. This protects the IP of the application by exposing
only certain elements to the buyer of the solution.

 For example, GyPSii offers the GyPS ii Open Experience API targeted at handset
manufacturers. The idea is to allow these manufacturers to incorporate location-based
social networking functionality into em bedded mobile clients and applications.
GyPSii’s solution, in fact, is offered for free to the market.
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Figure 9.13  Screenshots from Lonely Planet’s range of iPhone City Guide applications, which currently 
are available in 20 different versions for cities around the world

An interesting niche market segment for white label LBS solutions is that of high-value
travel content providers (like Lonely Planet City Guides, shown in figure 9.13). They
can charge high prices for their applications (each Lonely Planet iPhone City Guide is
priced at around $20 on the iTunes store, for example) and offer good revenue share
opportunities to the developer company. 

9.4 Summary
LBS offers developers great opportunities to capitalize on their efforts by tapping into
a burgeoning market for location-aware applications and services. The B2C market is
sometimes a first port of call for many developers, where they can experiment with
new ideas and test dem and before charging for their product or venturing into the
B2B market. From one-off charging for applications to freemium models and advertis-
ing, there are no w more ways than eve r before to make money from mobile
applications. The key to success is to m ake a sensible guess at which approach may
work best initially (analyzing your market potential and understanding the perceived
value of your application), learn from any mistakes, and adapt according to feedback
from the market. 

 In such an innovative environment, flexibility is fundamental to staying on top of
developments. This is especially the case when it comes to mobile advertising, which
offers developers an ever -greater range of options for maxi mizing valuable screen
space. By testing as wide a range of different types of campaigns and clickable actions
as possible, you can make sure you reap the just reward from your efforts over time.



The privacy debate
We started part 3, the final part of the book, by discussing in chapter 9 the different
ways in which we can monetize location -aware applications and ser vices. Where
these services are directed at the general public, extra care is required because of
the ongoing debate over privacy of location data. 

 If you were to survey an expert panel of mobile and web professionals about
what they thought was the number-one hurdle to a wider and faster spread of LBS,
we’d bet a large sum of money that their answer would be “privacy concerns.”

 More and more, the terms privacy and location are mentioned together (try
Googling for the two terms together, and you’ll get over 1,980,000,000 entries),
and the driver behind this is that people  value their locational privacy above all

This chapter covers
 Explaining what privacy really means

 Exploring the two sides of the privacy debate

 Understanding who manages privacy within 
location-aware applications

 Considering the impact of privacy legislation
214
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other types of  privacy (religious privacy, cultural privacy, behavioral privacy, and so
on).

 Because of this, any LBS developer or entrepreneur wort h their salt needs to pay
special attention to their customers’ attitudes to privacy:

 What is the general public afraid of? 
 How can you allay their fears?
 Is there a price on privacy?

As well as answering these questions, LBS pioneers need to understand that there’s
still a degree of irrational fear of privacy being invaded by new-fangled technologies.
This makes it essential to educate the general public (and your customers) about this
topic by properly informing them of their rights and how their priv acy will be
respected. 

 But you can do this only if you have a good grasp of what we mean by privacy, espe-
cially when it comes to location, and this chapter sets out to  give you the esse ntial
information to safely navigate the choppy waters of the privacy debate. This means
that if you’re a developer building consumer-targeted applications, you’ll be able to,
at the very least, comply with privacy legislation and avoid nasty fines. By tailoring your
service to allay privacy fears, you may also carve out a stronger position within the con-
sumer market.

10.1 What do we mean by privacy?
That privacy has acted as a br ake on the early adoption of LBS is perhaps the only
aspect of the privacy debate that’s beyond question. This has been fueled by po pular
imagery of big brother–like spying on private individuals and, in a sense, by a growing
voyeuristic instinct in the population at large (witness the success of reality TV shows
like Big Brother, Temptation Island, and others).

 But what do we mean by privacy, and why are so many people worried about losing it?

10.1.1 Defining privacy

Privacy is the abili ty one has to control per sonal information about onesel f.1 An
infringement of privacy can be seen as a reduction in a pe rson’s freedom to control
his or her personal information. Privacy can be also seen as “the right to be left alone”
or the condition in which people have limited access to personal affairs and informa-
tion of others.2

 Concerns about privacy relate to the confidentiality of accumulated individual data
and the potential risks that individuals experience over the possible breach of confi-
dentiality. In extreme circumstances, improper handling of location information can
place individuals in danger or seriously jeopardize their social life or finances. 

1 W. A. Parent, “Privacy, Morality, and the Law,” in Philosophy and Public Affairs vol. 12, no. 4 (1983):269–88.
2 Philip Brey, editorial introduction, “Surveillance and Privacy,” in Ethics and Information Technology 7, no. 4: 183–84.
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 The fact that privacy is a ver y wide concept has prompted some observers to nar-
row the exact meaning of privacy for digital services that use location. The term
locational privacy (also known as location privacy) was coined in 2009 to describe

The ability of an individual to move in public space with the expectation that under
normal circumstances their location will not be systematically and secretly recorded for later use.3

By managing locational privacy, you can protect private individuals from malicious
interrogation of location databases to answer the following sorts of questions:

 Did you go to an antiwar rally on Tuesday? 
 Did you walk into an abortion clinic? 
 Did you see an AIDS counselor?
 Have you been checking into a motel at lunchtime? 
 Were you the person who anonymously tipped off  safety regulators about the

rusty machines? 
 Which church do you attend? Which mosque? Which gay bars? 
 Who is your ex-girlfriend going to dinner with?4 

Several studies have conceptualized privacy concerns in more detail: The Concern for
Information Privacy (CFIP) instrument was developed by Smith et al.,5 which identi-
fied four dimensions of information privacy concerns: 

1 Collection reflected t he concern that extensive amounts of personally identifi-
able data are being collected and stored in databases. 

2 Unauthorized secondary use reflected the concern that information is collected
from individuals for one purpose but is used for other secondary purposes with-
out consent.

3 Errors reflected the concern that protections against deliberate and accidental
errors in personal data are inadequate. 

4 Improper access reflected the concern that data about individuals is readily avail-
able to people not properly authorized to view or work with that data.

These four key privacy concerns are illustrated in figure 10.1.
 It’s essential that developers and providers of LBS take into  account t hese four

dimensions when rolling out LBSs in order to prevent potential privacy breaches.
 Now that you understand what we m ean by the term  privacy and the generalized

concerns it may provoke, we can look into  the different sides of the privacy debate
and some more specific concerns that have arisen. 

3 Andrew J. Blumberg and Peter Eckersley, “On Locational Privacy, and How to Avoid Losing It Forever,” August 2009,
available at http://www.eff.org/wp/locational-privacy.

4 Ibid.
5 H. J. Smith, J. S. Milberg, and J. S. Burke, “Information Privacy: Measuring Individuals’ Concerns about Organiza-

tional Practices,” MIS Quarterly, vol. 20, no. 2 (1996): 167–96.

http://www.eff.org/wp/locational-privacy
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Figure 10.1 The four pillars of privacy concerns (adapted from the CFIP Instrument by Smith et al.), 
which include data collection, data usage, data accuracy, and data access, summarize the current fears 
surrounding privacy within the general public.

10.2 The privacy debate
The debate over privacy isn’ t a recent one, but the digital revolution has stoked the
fire of controversy and ca used heated social, economic, and poli tical discussions
around the globe. In this section, we’ll look at what makes privacy controversial an d
what privacy threats exist today. We’ll consider concerns over relatively new push tech-
nologies that send information to mobile users automatically by detecting their exact
location. We’ll also look at how placing control back in the hands of users through the
opt-in concept can be an effective way of overcoming controversy.

 Questions (many of which remain unanswered) surrounding privacy abound, and
there’s such a myriad of conflicting inte rests that the debate continues to grow
unchecked:

 Who is responsible for privacy?
 Is it up to the individual or the state to govern privacy?
 When is it acceptable to forego privacy?
 When and how should individuals be notified about potential privacy breaches?

By whom should they be notified?
 Is it possible to put an economic price on privacy?
 Where should the ethical and commercial lines be drawn in order to respect

people’s right to privacy?

http://centrl.com/tos/
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 Should privacy protection in the digital world mirror the same safeguards of the
real world?

 Is it acceptable to market certain services according to the real-time location of
individuals?

Much of the concern surrounding privacy is not only that private information is c ol-
lected but that it’s happening “pervasively, silently, and cheaply.” Although it’s clear
that unless you’re a hermit living on a desert island, complete privacy is impossible,
it’s perhaps the ease with which detailed personal information can be gathered and
processed that spooks the general public. Indeed, in the world of today and  tomor-
row, private information is quietly collected by ubiqui tous devices and applications
and available for analysis to many parties who can query, buy, or subpoena it—or pay a
hacker to steal a copy of everyone’s location history.6

 We’ll now look in a bit more detail at the privacy threats that users face and how a
breach of security can impact these users.

10.2.1 Privacy threats

The four concerns highlighted by the CFIP instrument translate into a variety of pri-
vacy threats, which can be grouped in the following broad categories:

 Spamming—The flooding of an individual’s inbox with unsolicited messages
 Phishing—The criminally fraudulent process of attempting to acquire sensitive

information such as usernames
 Identity theft—A form of fraud in which someone pretends to be someone else

by assuming that person’s identity, typically in order to access resources
 Undisclosed government usage—Used by government agencies for taxable status

verification, for example
 Malicious use of personal data—By competitors, stalkers, bullies, and the like

Figure 10.2 matches the probability of these varied instances of security breaches (or
privacy incidents) with the im pact that they would have on the individuals con-
cerned.7 It helps to understand that even a seemingly innocuous tracking of online
activity (such as online banking), point A on the chart, exposes individuals to signifi-
cant risks (such as unauthorized bank transfers).

 It also suggests that even the use of aggr egated personal profiles (point B on the
chart) carries significant risks for personal privacy, helping us to understand the rigor-
ous checks and balances that developers need to juggle to deliver an LBS acceptable to
the various parties involved.8

6 Blumberg et al., “On Locational Privacy.”
7 David Riphagen, Probability Impact Matrix of Privacy Incidents, October 23, 2008. “The Online Panopticon.

Privacy Harms for Users of Social Network Sites,” 3TU (TU Delft, TU Eindhoven, and University of Twente),
Centre for Ethics and Technology.

8 David Riphagen, “Privacy infringement—Directions for protecting users’ privacy online,” June 25, 2007.

http://en.wikipedia.org/wiki/Virtual
http://en.wikipedia.org/wiki/Virtual
http://en.wikipedia.org/wiki/Perimeter
http://en.wikipedia.org/wiki/Geographic_area
http://en.wikipedia.org/wiki/Geographic_area
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Figure 10.2 Probability - Impact Matrix of Privacy Incidents shows the likelihood of different 
privacy breaches occurring and the negative consequences (from minor to serious impacts, such 
as identity theft). (Source: David Riphagen; reproduced with permission)

A good example of the kind of controversy th at privacy issues can stir up is provided
by the case of the Google Street View service, shown in figure 10.3 (an add-on to
Google Maps p roviding 360-degree street-level views of places aro und the world).
Launched in different countries from 2008 onward (from the United States to Europe
to Japan), the service has repeatedly met with public outcries of indignation over pri-
vacy infringements and more than the occasional lawsuit.

 Individuals are particularly upset that photos of their private homes are now avail-
able for everyone to see and that, in some cases, the faces of people snapped in the
photos contained in Street View are recognizable—you can see not  only the private
home of someone but also the face of the person living there.

 Google’s point of view was succinctly stated in one lawsuit filing in the United States:

Complete privacy does not exist.
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Figure 10.3 Screenshot of Google Street View (part of Google Maps) shows snapshots of street scenes 
in several countries across the world (from Japan, the United States, and Europe) but the service stirred 
controversy for infringing personal privacy because real people were depicted at specific locations.

Although Google generally doesn’t break any laws in providing the service, the pas-
sionate nature of the privacy deb ate means that reactions are strong. One
commentator, Osamu Higuchi (himself an IT professional), was highly critical of
Street View in Japan and is repre sentative of how culture plays a large rol e in deter-
mining the acceptability or not of potentially intrusive services:

In our way of living, you do not unilaterally, and in a machine-readable form, lay open
people’s living spaces to the whole world.

Other commentators complained that although it’s true that Street View does nothing
other than present the same images anyone walking down the streets represented
could see anyway, in reality Google is presenting a view to the entire world from the eye
level of a person who is over 2.5 meters high, a person like none who actually exists.

 Although the extent of  the reaction has differed according to culture , overall
Google has been forced many times to make faces, buildings, or sites invisible at the
request of governments. It was per haps Google’s brush at stoking t he fire of the pri-
vacy debate that has led both global social networking giants Facebook and MySpace
to initially block the rollout of the location add-on features to their service (though in
2010 Facebook rolled out Facebook Places in the United States and then in Europe).
This is good news for start-ups offering location-based social networking, with newbies
foursquare and Texas-based Gowalla (you saw them in chapter 5) expanding rapidly.
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 Now that you und erstand the speci fic privacy threats that individuals may face
through unauthorized access to private data, we can move on to consi der how push
location methods are adding an  extra fear specifically related to location. For every
problem there’s a solution, so we’ll wrap up the next secti on by seeing how opt-in
methods can be a useful way to allay this location privacy fear. 

10.2.2 Push versus pull location

As you first saw in chapter 1, privacy legislation makes a distinction between subscrib-
ers of communication networ ks, such as mobile, who are actively requesting a
location-aware service by opting in (and so consent to revealing their location) and
those who are opting out. This difference in behavior is critical, because most of the
privacy issues for LBS center on the idea of being tracked without knowing it.

 Although the opt-in capability appears on the surface to be a convenient solution
to the privacy issues of LBS, it’s worth bearing in mind that this is only part of the
answer. The deck is stacked against people choosing to take inconvenient measures to
protect their privacy: it’s often too hard for the average consumer to understand what
options there are to avoid a location being recorded and too hard to keep researching
these questions as they int eract with new LBS services. In today’s digital age, people
haven’t been able to adjust quickly enough to the advances in technology to intuitively
choose the right option. 

 Whether the subscriber opts in or not determines which type of LBS service can be
delivered:

 Active use, or pull—The location is requested by the consumer. Typical examples
are location information (weather, local search) and navigation.

 Passive use, or push—The request for location is not initiated by the consumer.
Typical examples are b uddy finding and fleet tracking. Marke ting companies
can also potentially use push ser vices to offer certain services available in cer-
tain places according to the real-time location of individuals, though the fear of
LBS spamming is curbing this activity at the moment. Ironically, using location
as an additional target parameter would allow advertisers, at least in theor y, to
send fewer and more releva nt commercial messages, benefiting both the en d
user and the advertiser.

Subscribers who opt out can’ t use push ser vices, because these work only whe re the
mobile device has been allowed to track its own location.   

Opting in versus opting out
The opt-in concept is fundamental to how LBS services manage privacy today. Privacy
legislation has adopted this  concept, and consumers ar e increasingly familiar with
the notion. It’s important to note though that much (if not all) of the general public
opt in on the basis of trust, without fully acknowledging the TOS (terms of service) of
the LBS. 
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The whole idea of opting in and opting out is to give the individual control. To a
great extent, it appears that individuals’ privacy concerns are affected by the level of
control inherent in th e delivery mechanisms of loc ation content (that is, pul l or
push).9 Because in pull-based LBS, the individual exercises greater control over the
interaction, the decision to initiate contact with a service provider is voluntary, and
location information is provided only to complete the requested transaction (for
example, to inform the individual of the location of the nearest taxi). In contrast, in
push-based LBS, the location information is tracked to target individ uals who will
likely be sent unsolicited information/services when they appear within the vicinity
of, say, a retail store.

 General consensus exists about using op t-in procedures to seek  approval from
users to capture and use their positioning history. There’s disagreement as to whether
this should happen on a case-by-case basis or once and f or all. Although the first
approach may not be acceptable from a usability perspective, the second may lead to
some customers no longer being aware about their location data being shared. 

 In some cases, the decision  of how to implement opt-in procedures will be out of
the hands of the LBS service provider. Several mobile operators impose strict condi-
tions for consumer-oriented LBS applications (such as friend-finder services) in order
to shield themselves from the possibility of privacy breach lawsuits. “When in doubt,
take the safest  option” seems to  be the common credo amo ng mobile operators,
despite openly attempting to foster openness and innovation. 

 Although things are ch anging, it’s worth spending a few moments to understand
which players are involved in managing the privacy game, from mobile operators to
developers.

10.3 Who manages the privacy of LBS?
Five key players are involved in dete rmining how the privacy of  LBS is managed
(excluding governmental agencies and lawmakers). Not all have an equal say, and the
role of some players is being quickly reinvented. These players are10

 Mobile network operators
 Handset vendors
 Location aggregators
 Third-party developers
 Internet companies

9 Heng Xu, Sumeet Gupta, Pan Shi, “Balancing User Privacy Concerns in the Adoption of Location-Based Services:
An Empirical Analysis across Pull-Based and Push-Based Applications,” available at https://www.ideals.illinois.edu/
handle/2142/15224.

10 Claire Boonstra, Guus van Knippenbergh, Sander Meijers (Open Mobiel Internet Initiative—OMI2), “Location
Based Services on Mobi le Internet,” November 2008, available at http://sprxmobile.adix.nl/wp-content/
uploads/2008/11/final-lbs-whitepaper-final-nov-2008.pdf.

https://www.ideals.illinois.edu/
http://sprxmobile.adix.nl/wp-content/
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We’ll now look in detail at each of these five players involved in managing privacy:

 Mobile network operators—Fortunately for the mobile ecosystem, the so-called
walled gardens, which were set up by mo bile network operators (MNOs) in
order to control exa ctly what ser vices were delivered to customers, are crum-
bling. Until recently, carriers controlled the whole LBS value chain. They were
the only entities having access to the position of the user via control-plane tech-
nologies and at the same ti me initially generally allowed only hosted, carrier-
branded, third-party applications, blocking GPS functionality to all other appli-
cations. If you weren’t one of the few chosen ones to feature on deck with the
mobile operator, you were left scraping the barrel at the long tail end of market-
ing. Instead, we’re seeing what can be referred to as open playgrounds being
created by mobile operators. These are dedicated developer environments with
relatively streamlined procedures for bringing new apps to market.

This doesn’t stop MNOs from simultaneously imposing limitations on access-
ing their location platforms. Alm ost no MNO currently offers a nything other
than pull mechanisms for location detection by consumer LBSs (the user has to
request to be located), although th e push mechanisms discussed previously
(tell me automatically where I am and push relevant info to me) would yield the
greatest benefits to the user.

 Handset vendors—Some handset vendors such as Nokia are gradually taking over
the role of carriers in the LBS value chain by providing their own A-GPS service
on Secure User Plane Location (SUPL)–compatible handsets. As such, Nokia
acts as the gatekeeper of the users’ privacy. The recent announcement to open
up access to Ovi Maps to third-party developers makes this role even more
important. Nokia uses location data to establish reference databases of Cell IDs
and Wi-Fi ho tspots in order to  offer alternative positioning capabilit ies in
indoor environments to its end users. 

 Location aggregators—In an attempt to open up their location asset s and gener-
ate additional revenue, North American carriers such as Sprint are starting to
partner with location aggregators such  as uL ocate, WaveMarket (now called
Location Labs), and LOC-AID, through whom thi rd-party developers obta in
access to location data. In many cases the aggregator takes over the carrier’s pri-
vacy gatekeeper role. 

Mobile operators and their view on privacy
As a developer of LBS, you should be aware that most mobile operators take a very
conservative view of privacy. If your plans include being on portal or on deck as a high-
lighted LBS service with the mobile operator, you should consider adding extra privacy
protection measures.
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 Third-party developers—The arrival of the SUPL standards has made installing any
third-party LBS application on any GPS smartphone possible. Importantly, it’s
now up to users to protect their own privacy by checking the trustworthiness of
the developer before deciding to opt in. Users are the gatekeepers of their own
privacy by controlling which applications to install. 

 Internet companies—With the arrival of geo-enab led mobile web browsers and
LBS applications, privacy control is being put squarely in the hands of int ernet
companies such as Google, which offers applications such as Mobi le Maps
including local search and the Latitude friend-finder and social networking
solution. As the barr iers between mobile and traditional web continue to blur
and greater convergence is achieved, internet companies are likely to have a
greater role in managing privacy on mobile devices.

10.4 Privacy legislation
In 1995 the European Union adopted a series of directives (now in force across the
EU), dealing with privacy of users of LBS, which are the  subject of ongoing amend-
ments to keep them relevant to changing technology. According to the EC directives
regarding privacy (95/46/EC, 97/66/EC, and 2002/58/EC IV), three key principles
must be followed when deploying LBS: disclosure, consent, and data security. The
main thrust behind each principle is summarized here:

1 Disclosure—Any company that acts as a location data collector should disclose to
consumers what kind of data is being collected about them and the purpose or use
of such collection. Transparency by the data collector is key within this principle.

2 Consent—The data collector should obtain the data subject’s consent before col-
lecting their personal data. This is also referred to as opt in and opt out for the
use of location.

3 Data security—Data collected should be prote cted by adequate se curity mea-
sures against accidental loss, theft, disclosure, destruction, illegal processing, or
something similar. Archiving of personal location data can be done only with
the explicit approval of the user.

10.4.1 Avoiding the data privacy booby traps

Some general guidelines are available to help LBS developers and entrepreneurs com-
ply with privacy legislation on personal data, alleviate privacy concerns of the users,
and avoid potential litigation:

 Don’t collect data in the first place.
 If you have to collect data, don’t store it.
 If you really have to store data, anonymize it.
 If you really need to store data and can afford to, encrypt it.
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DON’T COLLECT DATA IN THE FIRST PLACE11

This may seem easier said than done, and it’s inevitable that perhaps some data is col-
lected. While limiting data r etention is an  important protection for privacy, it’s no
substitute for the best protection: not recording that information in the first place. It’s
worth dedicating time  and e ffort to really conside r which information absolutely
needs to be c ollected. If you’r e unsure of whether some data is ne eded, the best
default approach is not to collect it.

IF YOU HAVE TO COLLECT DATA, DON’T STORE IT

LBS providers should retain user location information only as long as business needs
require, and then they must destroy or render unreadable such information on disposal.
If it’s necessary to retain location information for long-term use, where feasible, LBS
providers should convert location information to aggregate data (see the next point). 

 Because storage space is cheap and getting cheaper, nowadays it’s more a case of
resisting temptation by not storing data, be cause this is of ten the path of least resis-
tance. If you have to  store data t emporarily, be aware that secure deletion tools are
necessary to make sure that deleted data is really gone.

IF YOU REALLY HAVE TO STORE DATA, ANONYMIZE IT

The majority of LBS services store data at an aggregate level only, grouping personal
usage history by geography (neighborhood, city, country), gender, age, or other vari-
ables. This aggregation makes it possible for third parties to use the information while
protecting the anonymity of individual users.  We should note that even the existence
of location databases stripped of identifying tags can leak information. 

11 Blumberg et al., “On Locational Privacy.”

Avoid legal compliance costs
If a corporation retains logs that track individuals’ locations, it may be subject to legal
requests for that information. Such requests may come in different forms (including
informal questions, subpoenas, or warrants) and from different parties (law enforce-
ment or civil litigants). There are complex legal questions as to whether compliance
with a particular request is legally required, optional, or even legally prohibited and a
liability risk.

This legal complexity may ev en involve international law. For instance, US  corpora-
tions that also have operations in the European Union might be subject to European
data-protection laws when EU citizens visit the United States and use the US compa-
ny’s services.

Corporations with large locational datasets face a risk that lawyers and law enforce-
ment will realize the data exists and begin using legal processes to obtain it. The best
way to avoid this costly compliance risk is to avoid having identifiable location data
in the first place.11
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 For instance, if you know that John is the only pe rson who lives on Bro cko Bank
Lane, the datum that someone used a loca tion-based service on Brocko Bank Lane
can be reasonably linked to John. Generally speaking, one solution to this problem is
to restrict the use of location-based services to high-density areas, though this may not
be a practical solution in some cases.

IF YOU REALLY NEED TO STORE DATA AND CAN AFFORD TO, ENCRYPT IT

Using cryptography and careful design to protect location privacy from the  outset
requires engineering effort. It’s not a ch eap solution and tends to be used more
widely with highly sensitive information (such as financial records). Modern cryptog-
raphy allows data processing systems to be designed with a whole spectrum of privacy
policies, ranging from c omplete anonymity to limited anonymity to support law
enforcement. Although not cheap, data encryption provides both the LBS user and
the service provider with the greatest peace of mind.

 Now that we’ve looked at specific data storage issues related to location data, it’s
worth seeing how best practice guidelines have filled the gap in the current privacy
legislation. Although there’s no lega l requirement to co mply with these guidelines,
this is advisable as tighter and more specific legislation comes into place over time.

10.4.2 Best practice guidelines: Cellular Telephones Industries Association 

The Cellular Telephone Industries Association, or CTIA, publishes recommendations
on how LBS services should deal with privacy legislation, particularly referring to how
the responsibilities should be allocated between the mobile operator or wireless carrier
and the LBS application provider. The CTIA bases its recommendations on three cardi-
nal principles, those of notice, consent, and safeguards. 

Rewarding the user for providing location data 
Users of mobile services are increasingly becoming aware of the value their location
data represents to LBS vendors. In the advertising space, users have come to expect
something in return when agreeing to receive advertising messages on their phones.
Both in Europe and the United States, LocatioNet is offering a free navigation service
subsidized by advertising. Although for the time being it might be difficult for many
vendors to have the cost of their services fully covered by advertising, they should at
least offer discounts to users who opt in for advertising. 

Similarly, the “free services in return for access to location history” paradigm will
start to gain momentum. This is particularly true for applications such as TomTom
MapShare, where location data is used to improve the quality of the service. The
same holds for Google and Nokia, which have used location data from private individuals
in the past to build reference databases of base station Cell IDs and Wi-Fi hotspots. 

There’s something fundamentally unethical about letting users pay full price for infor-
mation they’ve helped to collect. All play ers in the location ec osystem will have to
realize that the location goldmine comes at a price.
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Table 10.1 maps out the different responsibilities in the case of a typic al LBS applica-
tion, clearly highlighting areas that require consent and notice.

 The CTIA suggests that LBS providers should give notice, especi ally if location
information is to be u sed for any purpose other than providing the LBS itself. It goes
on to distinguish between implicit and explicit consent, to account for the fact that
some users may not be aware of or be in a position to control the tracking of their posi-
tion, for example, in the case o f fleet tracking or employee monitoring. Here, consent
would be implicit or reasonable based on the case of the employee’s work contract.

 The CTIA also states that LBS providers must allow LBS users to revoke their prior
consent to disclose location information to all or specified third parties. Where tech-
nically feasible, LBS providers may provide for select ive termination or restriction of
individual LBS applications upon LBS user or wireless carrier account holder re quest
(see table 10.1).

 In terms of safeguards, the  CTIA makes the following recommendation on the
security of location information:

LBS Providers should employ reasonable administrative, physical and/or technical
safeguards to protect a user’s location information from unauthorized access, alteration,
destruction, use or disclosure. LBS Providers should use contractual measures when
appropriate to protect the security, integrity and privacy of user location information. 

As a final pro tective measure, it recomm ends that LBS providers should pro vide a
resource for users to report abuse and provide a process that can address that abuse in
a timely manner.

 A wireless carrier provides its users with a wireless device having on-deck access to a
mapping service enabled by th ird-party software. The wire less carrier provides the
user’s location information to the third part y, which in turn informs the user of ser -
vices in the area. 

Privacy International, an NGO advocating for privacy
Privacy International (PI) is a human rights group formed in 1990 as a watchdog on
surveillance and privacy invasions by governments and corporations. PI is based in
London, England, and has an office in Washington, D.C. Its campaigns around the
world aim to protect people against intrusion by governments and corporations that
seek to erode the right to privacy. It believes that privacy forms part of the bedrock
of freedoms, and its goal is to use every means to preserve it. At the moment, PI
doesn’t offer anything resembling a stamp of approval for companies adopting good
privacy conduct, and this remains a need waiting to be filled.
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 In the final part of this section on privacy legislation, we’ll look at how mobile com-
panies in the LBS ecosystem have been able to meet legal requirements in ways that
attempt to minimize the impact on performance of location-aware applications.    

10.5 Complying with privacy legislation
Developers have at their disposal five main tools to both curb privacy fears and comply
with privacy legislation:

 Setting user profiles
 Opt-in screens
 Fuzzy location
 Terms of service 
 Geofencing

We’ll take a look at each of these tools in turn, with some practical examples from live
applications where appropriate.

Table 10.1 Best practices and guidelines for location-based services according to the US-based CTIA,
making a clear distinction between the responsibilities of the wireless carrier/mobile operator and the
LBS application provider

Wireless Carrier Application Provider 

A wireless carrier is an LBS provider because it 
provides the location to the third party. 

An application provider is an LBS provider because 
it receives location information from a wireless 
carrier to provide an LBS to a mobile user. 

The wireless carrier should provide a notice to its 
account holder that: 
• the device is location-enabled; 
• an authorized user may use a location applica-
tion available on deck or on the main menu; 
• by initiating the service, the account holder 
authorizes the disclosure of the user’s location to 
the third party whenever the LBS is used; 
• it may retain information regarding the user’s 
location and use of the LBS for as long as it has a 
business need; 
• the user should review the application provider’s 
privacy policy to understand how it uses and pro-
tects location information; 
• the user should not initiate the service if he or 
she does not want to share location information 
with the third-party application provider; 

See Section 4.A as an example. 

The application provider should provide notice to 
the LBS user that: 
• the user’s location is being collected in order to 
provide the service; 
• the location information (will/will not) be dis-
closed to others; 
• the location information is retained only so long 
as necessary to provide the service (e.g., to pro-
vide the location of the nearest ATM to the LBS 
user’s location on the map); 
• aggregate location information may be created 
by removing or obscuring personally identifiable 
information; 
• aggregate location information may be used to 
provide location-sensitive advertising; 
• no further notices or reminders will be provided. 

By purchasing the wireless service with location-
enabled services, the account holder agrees that 
the wireless carrier may disclose a user’s location 
information to the third-party application provider. 

The user agrees to the terms and conditions 
governing the service. 
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10.5.1 Setting user profiles

Many LBS vendors include settings and features in their applications in order to allow
users to manage and control their privacy.12 For example, Google Latitude gives users
the option to be visible or invisible to their friends. The full range of settings that can
be adjusted is potentially limitless and can include controls over the following:

 Who sees what (Let co-workers see what I do near the office but not elsewhere.)
 Which locations are private and which are public (My home location is always

private.)
 Whether others can contact or add user s according to proximity (I don’t want

to appear in public listings.)
 How recent a location trail is (I want to share my last known location with a

24-hour delay.)

Ultimately, a balance needs to be found between sufficient levels of privacy protection
and the overall customer experience. Settings should also be as flexible and user
friendly as possible. In particular, the user should be able to easily switch off location
sharing at any time. 

 Similarly, settings defining when and which locations are shared add to the overall
feeling for the end users of being in control. Manual settings greatly deteriorate the
user experience, with many users forgetting to switch on and/or configure their appli-
cations on a continuous basis. Some LBS applications put full control in the hands of
the end user by allowing only manual position sharing; users decide when and where
to share their location, either via address input or by clicking their position on a map.
This lowers the temporal resolution of location data. 

 Nokia has attempted to combine privacy setting flexibility with ease of use by allow-
ing users to share locations selectively but automatically, based on matching current
positions and predefined favorite places. Locations are broadcast only when users are
at or near a publicly defined and allowed place that doesn’t require the user to take
any action. 

 Dynamic or more intelligent ways of regulating settings (with the possibility of
porting preferred location settings from one service provider to another) ultimately
point the way to managing user settings in the future.

10.5.2 Opt-in screens

You saw in section 10.2 how the opt-in concept was essential to comply with basic pri-
vacy standards of LBS. In practice, regular opt-in reminders should be issued. How this
is done will vary slightly according to both the mobile operator (for on-deck services) 

12 Dominique Bonte, “Exploiting the Location Goldmine While Respecting Privacy—A Delicate Balance,”
ABI Research.



230 CHAPTER 10 The privacy debate
and the mobile development platform being used. On some Nokia devices running
Symbian OS, for example, the device may force an opt-in message every time location
is being tracked. On the iPhone it’s more typical for one-off opt-in screens to be used
rather than repeat ones. Figure 10.4 show typical iPhone screenshots of the Starbucks
and AccuWeather applications’ opt-in screens. Both of these applications can only
deliver meaningful results if the opt in is accepted, so in reality users have little choice
to opt out if they want to use the application.

 Some argue that the bigg est issue with opting in is the lac k of information pro-
vided to the user about how often and for what purpose the location data will be used.
In the case of Google Maps at launch, users didn’t understand they were contributing
to Google’s efforts to build a reference database of Cell IDs and Wi-Fi hotspots used as
alternative positioning technologies to complement GPS for indoor coverage. 

 Opt in is clearly a more sensitive issue when it comes to social networking applica-
tions, particular those that are o pen to the general public. The Dopplr iPhone
application is a good example of opt in linked to user settings, which allows users to
find relevant information around them, base d on their location (opt in) but at  the
same time keeping their location footprint private (opt out). The relevant screenshots
from the Dopplr application are shown in figure 10.5.

 Opt-in screens have their value, but another way to protect privacy in LBS applica-
tions is to use a “fuzzy” position instead of a precise one, which we cover next.

Figure 10.4  iPhone 
screenshots of the 
Starbucks and 
AccuWeather 
applications’ opt-in 
screens
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10.5.3 Fuzzy location

A popular way to protect privacy is to share a fuzzy positio n instead of precise GPS
coordinates. Inaccurate location sharing wa s and still often is the only possibility on
non-GPS handsets. Although alternative posi tioning technologies based on Cell ID
and Wi-Fi are becoming more widespread, they don’t offer the same accuracy as GPS.
Reducing accuracy is als o offered as a deliberate privacy protection measure on GPS
handsets, sharing neighborhood or city loca tion attributes instead of  precise coordi-
nates. At the same time, the reduction of the spatial—but also temporal—accuracy of
location information limits both the user experience and the usefulness of the histori-
cal location data to third parties. 

10.5.4 Terms of service

A good terms of ser vice (TOS) agreement is an essential part of any location-aware
application, and erring on the side of caution is a sensible play when it comes to pri-
vacy protection. For example, Centrl (a US-based LBS provider) adopts a safe policy by
keeping the user’s last known location for a week and doesn’t store the user’s location his-
tory. If the user doesn’t log in for more than a week, the last location is also removed.
(You can read GyP Sii’s full TOS here as a useful benchmark: http://corpo-
rate.gypsii.com/content/view/8/.) GyPSii also anonym izes data on user behavior it
stores by aggregating it in line with other LBS services, like Dopplr.

10.5.5 Geofencing

Geofencing is a relatively new development within the area of location-aware apps. A
geofence is a virtual perimeter for a real-world geographic area. The basic concept is
to allow users to draw virtual fences around neighborhoods or other locations where a
user may want to allow a location service to know where they are and places where

Figure 10.5 Screenshots 
from the Dopplr iPhone 
application, showing how 
users can opt in to use 
their current location to 
view local services or 
people but opt out from 
granting access to their 
private location data or 
footprint for use within 
anonymized statistics

http://corpo-rate.gypsii.com/content/view/8/
http://corpo-rate.gypsii.com/content/view/8/
http://corpo-rate.gypsii.com/content/view/8/
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they prefer not to. In this way, geofencing can be used to test whether presence inside
the fence is true or false in order to trigger some sort of action.

 A developer may set a dynamic geofence (that is, a radius around a specific type of
location, such as a supermarket chain) or a static one (tha t is, around a school or
home location).

 The interesting idea from a privacy point of view is that it allows users to set their
own blackout areas, where their location will always be unknown to the mobil e appli-
cation that’s active. Alternatively, a geofence may be used to trigger push notifications
(which we explored in section 10.2). Users could automatically check in to services
like foursquare when entering the geofence of a particular location.

 In the last section of this chapter, we looked at some practical guidelines for com-
plying with privacy legislation when applied to location-aware applications on mobile
devices. Although it’s difficult to cover every individual potential privacy issue that
may arise, the set of tools at the disposal of developers that we covered provides good
compliance with current privacy legislation.

10.6 Summary
Privacy remains a ho tly debated area for lo cation-aware or location-base d services,
with opinions heavily polarized between those who believe online privacy no longer
exists and those who wish to preserve total control of their private life (without per-
haps realizing that true privacy is a utopia in today’s digital age). The debate is likely
to be around for a while yet, and service providers should play their cards wisely by
complying with legislation and promoting transparency over data usage. Increasingly,
the ability to  demonstrate reliable privacy protections will offer firms a competitive
edge if they can persuade the ir customers that their service offers more robust and
trustworthy privacy protections. As we continue to move toward always-on services with
continuous real-time updates, the challenges of dealing with the increased complexity
and volume of private data wi ll grow. Successful location-based services will need to
strike a balance between crafting a simple-to-use application and one that simultane-
ously allows the user to always be in control over what they reveal, to whom, and when.

 With competition intensifying and better and better apps being rolled out, allow-
ing users to easily discover your star application is vital to guarantee your success. In
the next chapter, we’ll consider the key as pect of application distribution to ensure
the best result from the development efforts involved in building your location-aware
application. 



Distributing your application
In the previous chapter, we covered the bases of the privacy debate surrounding the
use of location-aware applications and how to make sure your applications comply
with privacy guidelines and legislation. 

 In this chapter, we’ll talk about how best to compete for attention among the
increasing number of applications available in app stores today. We’ll look at how
to select the right distribution strategy for your app, how to publish the app in prac-
tice, and which third-party channels can be used to distribute your app. 

11.1 A product is only as good as its distribution
With a universe of applications now comprising over 500,000 applications on more
than eight different mobile development platforms, distribution is more crucial
than ever before in making sure that your target audience sits up and takes notice

This chapter covers
 Choosing the right distribution strategy

 Publishing your application

 Getting others to discover your app

 Distributing through third parties
233
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of the great application you’ve just developed. Put simply, good distribution will pro-
pel your app into superstardom, whereas bad distribution will confine it to oblivion. 

 While making a great app is a noble inte ntion, the truth is that today consumers
have thousands of great apps to choose from. The good news is that mobile users have
developed a constant craving for new apps and will act on impulse to obtain them. By
making sure your app is within reach, you’ll raise your odds of success dramatically.

 Before deciding how to publish your app and which distribution channel to utilize,
you’ll need to answer some fundamental questions about your objectives for the app.
This will include defining your target market. For example, if you developed an appli-
cation that maps traffic cameras on US highways (but nowhere else), then there’s little
point in focusing on global distribution platforms; sticking to the ones in the United
States is more logical.

 Does your application have a short or limited shelf life (maybe you have a tie-up to
a movie release or a big sporting event for next month)? Then don’t count on distrib-
uting on-portal with a mobile operator; distribution agreements for on-portal
presence can take up to 12 months to negotiate.

 In this section, we’ll look at which questions to ask yourself in order to allow you to
make the best choice for distribution; we’l l use a decision tree model to help picture
the various outcomes.

11.1.1 Distribution platform decision tree model

Once you’ve deci ded who your  target market for your application is (c hapter 5
offered you some ideas on this), you can get a general feel for the direction you need
to head in by following a simpl e decision tree (see f igure 11.1). Clearly, like any
model, this deliberately oversimplifies the multiple variables at work. It comes with a
few disclaimers. No t only is the w hole “App Planet” (to give it the name from the
GSMA) or universe of app stores and apps subject to constant change, but clear differ-
entiators between app stores are decreasing. The model should give you, though, a
general sense of which  direction to take with your app. Four key distribution plat-
forms are available to developers:

 Independent app stores
 Operator-backed distribution
 Handset manufacturer (OEM) app stores
 Operating system (OS) stores

For the sake of simpli city of thi s model, OEM and OS stores have been grouped
together, though they are treated separately in the rest of this chapter. Also, operator-
backed distribution can take the form of on-portal prese nce (fundamentally, the
mobile operator will preload the app on its portal so that no downloading is required)
or operator app store distribution. 
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The model contains four key decisions, each leading to different outcomes:

 Decision #1: App price—If the application needs to be charged out to those who
download it, a payment platform is required. The leading independent app
store, GetJar, doesn’t cater to paid apps yet, so it’s unsuitable for anything that
isn’t free. OEM and OS app stores offer the best payment mechanisms for app
charging (though revenue sharing structures differ). In practice, today both
the Android Market and the iTunes Store can be just as good channels  for dis-
tributing free apps as GetJar (or better). Independent app stores are more rele-
vant for targeting feature phone users and the long tail of the market.

Figure 11.1 Decision tree modeler for selecting the ideal distribution platform based on the four key app criteria 
(price, geographical target market, desired time-to-market, and platform)

Tips on selecting the right distribution strategy
Choosing the right strategy to let the world know about your creative app requires
some careful thought prior to launching into what can be a time-consuming and po-
tentially expensive process.

You need to address five fundamental questions:

 Who is your app for?
 Which geographical market are you going for?
 Is the release of your app time critical?
 Is your app for a single operator, operating system, or handset model?
 Is your app free?
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 Decision #2: Desired time to market—The average time for d eveloping apps is
decreasing, because more and more template-like cookie-cutter tools are avail-
able (Golden Gekko’s Tino DIY mobile app tool, to name but one). This makes
one-off, short-lived, or throwaway apps more and feasible. In terms of one-off
LBS apps, many of these are likely to be simpler locator apps. For example, for a
big movie release you may wish to create an app with movie theater locations of
the latest movie premiere. For this type of time-critical app, it makes no sense to
be stuck in lengthy approval processes imposed by mobile operators (especially
if you’re looking to charge for the app and make it available on portal). Negoti-
ations with mobile operators to feature on their mobile portal can easily take up
to 12 months from start to  finish. On the other hand, independent app stores
typically have 24-hour approval processes and make the app available within the
required time frame.

 Decision #3: Geographical target market—Although some app platforms are global
in nature (this applies to most independent app stores), operators today stick to
a country-by-country approach. Getting your app approved by a global mobile
operator within, say, the UK does not grant approval by the same operator in,
say, Germany. This makes operators great for localized app distribution. If your
app is for a global market, though, it makes more sense to support multiple
mobile platforms and not just one  OS or a single device type. In practice, it’s
likely that in this case you’ll distribute the app both on independent app stores
and single OS or OEM stores, to ensure true global coverage.

It’s also worth noting that if  you’re going for global markets, different inde-
pendent app stores will have a different makeup of their user base. Mobile9, for
example, has a very strong Asian presence (especially in the Philippines, Malay-
sia, and Indonesia) but fewer users in Europe.

 Decision #4: Choice of OS/OEM platform—This is a tough decision and, given the
high degree of fragmentation within the handset market, multiple OS and OEM
coverage is the ideal default choice. In practice, the cost of developing on mul-
tiple platforms can be too much for smaller developers, who are often forced to
choose a favo red platform. With the  rise of the smartphone segment of the
mobile market (and given t hat’s where the greatest growth is happening right
now in terms of device sales), it’s difficult to i gnore iPhone, BlackBerry, and
Android devices.

Emerging economies still have high penetrations of standard phones (in some cases
over 90%) among their installe d device base. Most of these  run JME/Symbian apps
only. So choice of geography may dict ate choice of OS/OEM platforms. Is it worth
focusing on a single OEM store as a distribution strategy? Probably not, though the
leading OEM store, Ovi, does seem to be pi cking up pace and can be a useful addi-
tional distribution channel for your app  (but remember, you can distribute only
Symbian S40, S60, Nokia QT, and Maemo OS apps through it). 



237Publishing your app
11.2 Publishing your app
Now that you have a clearer picture of how to pick the right distribution strategy, we
can move on to an overview of major app stores available today, both independent
ones and stores linked to individual manufacturers or operators, and how to publish
your application on the right app store for you. We’ll take the example of publishing
an app on the iTunes App Store at the end of this section, given it has set the standard
for all the other app stores in existence. 

11.2.1 Overview of application stores

At least 58 mobi le application stores are available today1 for developers to choose
from (and the number is growing fast!), so let’s try to make some sense out of the bur-
geoning array of options out there.

1 App Store Catalog, WipConnector, March 2010, http://www.wipconnector.com/appstores

Not all revenue shares are equal
You should bear in mind that different distributors will offer different revenue-sharing
agreements. Although app stores are consolidating toward a standard 30/70 reve-
nue share (that is, 30% commission paid to the app store, 70% paid to the develop-
er), mobile operator agreements fluctuate widely according to the type of application,
the operator itself, the country of distribution, and many other factors. In most cases,
operators will offer at best a 50/50 revenue split (i.e., only 50% paid to the develop-
er), but operator commissions as high as 70% are not unheard of. 

A note on mobile content aggregators
App stores have become extremely popular, and the media have latched onto the
hype by continuously covering various app store launches. In many ways, this is justi-
fied given that downloading an app is becoming more and more an impulse purchase.

A large number of traditional apps are still being distributed via mobile content aggre-
gators. These are companies that speciali ze in aggregating mobile content (be it
traditional media, ringtones, wallpapers, games, or fancy apps) and that typically
hold agreements with multiple mobile operators to provide their mobile portals with
mobile content.

Although it’s true that mobile content aggregators generally stick to traditional mobile
content, they can be an option for location-based applications as well. They are likely
to impose strict selection criteria, because their mandate will be largely dictated by
mobile operators themselves. These criteria will favor mature apps from established
companies that have been out of beta mode for around 12 months.

Zed, one of the leading global mobile content aggregators, holds agreements with
more than 130 mobile operators worldwide, for example.

http://www.wipconnector.com/appstores
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Figure 11.2 GetJar is the leading independent, global app store with over 50,000 applications available 
for all mobile OSs (except LiMo) but currently offers only free apps.

As we said previously, mobile app stores come in four main flavors:

 Independent stores (for example, GetJar, shown in figure 11.2)
 Handset manufacturer (OEM) stores (for example, BlackBerry App World,

shown in figure 11.3)
 Mobile operator stores (for example, BlueVia)
 Operating system (OS) stores (for example, Android Market)



239Publishing your app
This is simple enough, but each type of store has its own set of  objectives, which is
worth bearing in mind:

 Independent stores position themselves at the creative edge of app development;
they encourage small app developers to put their services online for as little cost
and as little administrative time a s possible. Increasingly, independent stores
seek to offer niche products targeted at specific audiences within the long tail
of marketing we discussed in chapter 8 (for example, MiKandi targets adults
only with adult content). Independent stores generally make their money from
high-volume web traffic leading to web advertising revenues (though some spe-
cialized stores charge a commission on revenues)

 Handset manufacturer stores, like the iTunes App Store, seek to promote their own
mobile handset(s) or operating system  and make their money from app sales
(30% commission in the case of Apple). 

Figure 11.3 BlackBerry’s 
App World has more than 
3,000 applications and is 
available in more than 20 
countries worldwide, with 
only 20% commission on 
app sales retained by the 
manufacturer.
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They’re interested in blockbuster apps that set their handset(s) apart from
others and will actively promote (for free) apps that they see as breaking new
ground and having mass-market appeal. Incumbent handset manufacturers like
Nokia initially launched these stores wi th the objective of providing a flourish-
ing app market that supported sa les of handsets. With manufacturers increas-
ingly moving from  hardware to software manufacture, these objectives have
shifted, and there’s now a bigger focus on turning stores into revenue generators.

The handset manufacturer stores work we ll where the re’s a relatively uni-
form set of supported handsets and a simple app download process. This hasn’t
been the case with one of the top three stores in this niche, Nokia’s Ovi Store. It
has met with mixed success following substantial teething problems (from oner-
ous application certification procedures to overly complicated app paym ent
processes).

 Mobile operator stores (which to date only some operators have launched) were
launched after the success of the iTunes App Store as a knee-jerk reaction and
an attempt to restore some control over the mobile app world. Examples of this
type are shown in figure 11.4.

They haven’t yet managed to thrill operator customers, and initial forays into
the area by Vodafone (Betavine) and O2 (Litmus) were more experimental in
nature. Re-launches are now taking place, with Vodafone’s App Shop (formerly
Vodafone 360) and Telefonica’s new mstore.

Figure 11.4 Mobile 
operator stores, such as 
Vodafone’s Betavine 
and O2’s Litmus, have 
been mainly experi-
mental and point toward 
future mass-market app 
store rollouts, such as 
Telefonica’s mstore.
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 Operating system (OS) stores are a relatively ne w phenomena launched by the
Android movement (see figure 11.5) but now being replicated by others. Lines
are becoming blurred because manufacturers like Korea’ s Samsung are now
looking to push their own smartphone platform, bada, as a separate app store.

Figure 11.6 plots some of the more popular global app stores in a matrix, dividing the
stores according to whether they’re local or global and whether they support just one
OS platform or multiple ones. The size of each app store circle is determined by the
number of apps  available within it, so the iTunes App Store, with 350,000+ apps and
and more than 10 billion downloads, looms large above the others. This is despite being
a closed development environment for only the Mac OS and one device type. Although
the Android Market is still relatively small, its open development environment is encour-
aging a growing number of developers to focus efforts there, and predictions are that it
will come close to matching the iTunes App Store within a year or two. 

 You can see a summary of the different app store statistics in table 6.3 in chapter 6.
For a full listing of all available app stores, W IP Connector provides a regularly
updated, global listing at www.wipconnector.com.

Figure 11.5 The Android Market OS store offers a relatively small but rapidly growing app base 
of 20,000 and includes trial periods for testing new apps.

http://www.wipconnector.com
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Figure 11.6 Positioning of key app stores illustrating the dominance by single-platform global stores 
(iTunes above all) and multiple-platform global stores (typically independent). The size of each circle is 
representative of the number of applications available in the store (350,000+ in the case of iTunes).

11.2.2 How to publish your app on a store

So, what steps are necessary to publish your app on one of the major app stores? What
do you need to do exactly? We’ll take the example of the most popular app store, the
iTunes App Store, and simul ate the pub lishing process invo lved. Remember that
there are three key prerequisites before you can proceed. You will need

 A credit card
 An iPhone
 An Apple Mac PC

Global

Apple iTunes Blackberry Store

Android Market

GetJar

Android Market

Mobile9 Handango

Ovi Store

Single Platform Multiple Platform

Palm Store

LG App Store
Samsung App Store

O A Sh

Vodafone 360

Orange App Shop

Local
Telefonica M-Store
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Then go through the main steps highlighted in table 11.1.2 Steps 3 and 4 have detailed
elements that are described in the main text of this section. 

STEP 1: JOIN THE APPLE IPHONE DEVELOPER PROGRAM 

This process is described in table 11.1.

STEP 2: MAKE SURE YOU HAVE THE LATEST DEVELOPMENT TOOLS 

See the note in table 11.1.

2 iPhone Distribution Build Cheats heet, iPhoneDeveloperTips.com, http://iphonedevelopertips.com/wp-
content/uploads/2009/iPhoneDistributionBuildCheatsheet.pdf

Table 11.1 These are the four main steps involved in publishing an iPhone application to the iTunes
App Store, from joining the Apple iPhone Developer Program to creating the app build for the application
to be uploaded. 

Step Action

1 Join the Apple iPhone Developer Program, shown in figure 11.7.
Important: You’ll need an iTunes account and must also pay a fee of $99 to be able to upload 
your application to the store by joining the Apple Developer Program (shown in figure 11.7).

2 Make sure you have the latest Apple development tools.
Apple provides developers with a wide range of excellent tools to help them along in the 
process of app creation. Make sure you have downloaded the latest Apple SDK and Xcode 
iPhone development environment (which includes a graphical debugger, source editor, and 
project management tools) on your PC.

3 Create your iPhone build.
Important: You’ll need to install a distribution provisioning profile prior to creating a build. 
Also, to follow these steps, you must have the All-in-One layout set in the General tab of the 
Xcode Preferences.
A. Create a distribution configuration.
B. Set the target information.
C. Set the active configuration.
D. Verify the target settings.
E. Verify info.plist.

4 Add your application.
Note: To do so, you will need the following:
A. A name for your application
B. A description of what your app does (in as many languages as you wish to support)
C. Up to five app screenshots, of which you will have to designate one as the primary one 
visible in the app store
D. A primary category (i.e., Travel) and secondary category (i.e., Entertainment) for your app
E. A range of search keywords by which an iTunes App Store search will find the app
F. The support URL for you app
G. The application URL

http://iphonedevelopertips.com/wp-content/uploads/2009/iPhoneDistributionBuildCheatsheet.pdf
http://iphonedevelopertips.com/wp-content/uploads/2009/iPhoneDistributionBuildCheatsheet.pdf
http://iphonedevelopertips.com/wp-content/uploads/2009/iPhoneDistributionBuildCheatsheet.pdf
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Figure 11.7 Apple’s iPhone Developer Program offers a wide range of developer tools, including Xcode 
and Apple Instruments, with step-by-step guidance on Apple’s application development best practice.

STEP 3: CREATE YOUR IPHONE BUILD

A. Create a distribution configuration.
1 Select the project name in Xcode

(see figure 11.8).
2 Right-click and choose Get Info dia-

log (or press Command-I).
3 Select the Configuration tab.
4 Click Release in the list of configu-

rations, and select Duplic ate from
the options along the bottom.

5 Name the new configuration 
Distribution.

6 Close the window.

Figure 11.8 Within Xcode, you’ll need to start 
creating your project build by choosing a project 
name for your development project.
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B. Set the target information.
1 Select the target (see figure 11.9).
2 Select the Build tab.
3 Right-click and choose Get Info Dialog.
4 Choose Distribution fr om the Configurat ion

drop-down list.
5 In the Architectures section in the list of

settings, choose a Ba se SDK (for example,
Device - iPhone OS 2.2.1).

6 From the Code Signing section, under Code S igning Identity, choose the
appropriate profile (for example, Ad Hoc or Distribution Profile).

7 Select the Properties tab.
8 Set the Executable Name (for example, theAstrologerFree). There is a def ault

value here, ${EXECUTABLE_NAME}, which will also work for most projects.
9 Set Identifier to com.domain.application-name (for example, com.3SixtySoftware.

theAstrologerFree). The default value, com.yourcompany.${PRODUCT_NAME:
identifier}, may work for your project. If you run into errors or conflicts with
other applications, try replacing ${PRODUCT_NAME:identifier} with a unique
string that represents your application name.

10 Set Icon File to Icon.png.
11 Make sure you have an icon that is 57 x 57 pixels, with the name Icon.png in

the project.
12 Set the Version # (for example, 1.1).
13 Close the window.

C. Set the Active Configuration.
1 Click the Debug workspace button (see figure 11.10).
2 From the drop-down list (upper left) choose the Device setting you plan to tar-

get under Active SDK (for example, Device - iPhone OS 2.2.1).
3 Choose Distribution as the Active Configuration.
4 Click the Project workspace button (the button to the left of Debug).

Figure 11.10 You can select an active configuration for your application by accessing 
the Debug workspace and selecting Distribution as the Active Configuration.

Figure 11.9 Once you’ve named your 
development project, you’ll need to 
select the target before selecting the 
base SDK for your application.



246 CHAPTER 11 Distributing your application
If you’re creating an ad hoc distribution, follow these steps:

1 Create a new file (Command-N), select Code Signing, choose Entitlements, and
click Next.

2 Name the file Entitlements.plist.
3 Uncheck the Get-Task-Allow check box.
4 Save the file.
5 Make sure the file is at the root of the project hierarchy (that is, drag the file to

just below the project name).
6 Select the Target.
7 Right-click and choose Get Info Dialog. 
8 Select the Build tab.
9 Fill in the Code Signing Entitlements with Entitlements.plist.

D. Verify the Target settings.
1 Select the Target.
2 Right-click and choose Get Info Dialog.
3 Select the Properties tab.
4 Note the Executable name (for example, theAstrologerFree).
5 Select the Build tab.
6 Scroll down to Packaging.
7 Verify (or input) the Product Name to match the Executable Name from above.
8 Close the window.

E. Verify Info.plist.
1 Click Info.plist in the Resources folder.
2 Check the following:

– Bundle Display Name—This is the text that will appear on the iPhone Home
screen under the icon.

– Executable Name—This should match what you’ve entered in the Properties
settings.

– Icon—Must be set to Icon.png.
– Bundle Identifier—For example, com.3SixtySoftware.theAstrologerFree.
– Bundle Version—For example, 1.1.

F. Clean and Build
1 From the Build menu choose Clean All Targets.
2 From the Build menu choose Build (Command-B).

STEP 4: ADD YOUR APPLICATION

This is a simple enough process and should take no longer than 30 minutes provided
you have all the required information at hand. You must have the fol lowing informa-
tion and submit it when you select Add New Application from the main menu (see
figures 11.11 and 11.12):
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 A name for your application
 A description of what your app does (in as many languages as you wish to support)
 Up to five app screenshots, of which you will have to designate one as the pri-

mary one visible in the app store
 A primary category (for example, Travel) and a secondary category (for example,

Entertainment) for your app
 A range of search keywords by which an iTunes App Store search will find the app
 The support URL for your app
 The application URL

Figure 11.11 Selecting Add New Application from the main menu within the iTunes developer 
area takes you to a series of screens with mandatory input of information for your application, 
including a full description and the app categories it fits into.
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Figure 11.12 Once you’ve created the name and a description of your application within the iTunes 
developer area, you’ll be requested to add your application, a logo, and up to five screenshots.

Congratulations! You’ve just published your first application on an ap p store! Now
you’ve uploaded all the required information through the four key steps that we cov-
ered, and you can sit b ack and wait fo r Apple to approve your app. For applications
complying to Apple’s guidelines, this normally takes two to five working days.

 Now we can plan for ensuring that the amazing app you just published receives the
attention it’s due from its target public. We’ll do this by applying app store discover-
ability techniques, covered next.

11.3 App store discoverability
A certain shroud of myster y surrounds exactly how app stores work, with the various
players involved keeping most of their cards close to their chest. Even basic informa-
tion, such as to tal number of applications  available within a store, is sometimes
withheld from the public. And alt hough there may have been 3 bill ion reported
downloads from Apple’s iTunes store, it’s anyone’s guess how many of the apps down-
loaded were later removed from the device.
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 First, the bad news: getting consumers to discover or find your app within an app
store is difficult. The iTunes App Store is a case in point: with more than 140,000 apps
available in more than 30 individual country stores, finding an app you don’t know
the name of is extremely difficult. Most users discover apps by browsing the top 25 or
the most popular apps by category from their iPhones. A small minority stray from this
pattern of behavior.

 Now, the good news! You can significantly increase the odds of your app becoming
popular by understanding the dynamics of how app stores work. To avoid getting lost
in this murky world of app stores, developers should never lose sight of your p rime
objective: to get the wider public to  discover, examine, and download your app. A
good discoverability strategy will consider the following:

 App reviews
 App rankings
 App analytics
 App discoverability services

We’ll now look at each of these in more detail so you can come to grips with how to
use the tools at your disposal to best effect.

11.3.1 App reviews

When it comes to app reviews, it seems obvious that the priority is to get good reviews
by having a great product. It also goes without saying that your app should be fully
tested before it hits the shelves. An initial bad review is difficult to reverse.

 But you should note that the process of submitting a review is not necessarily a fair
one. The only time users are actively prom pted to submit a review for iPhone apps is
when they remove the app from their device. If you’re removing it, chances are you
don’t like the app. This means many reviews are skewed toward negative feedback.

 How do you get a good r eview? Experts agree that an app offering something
unique plus a great user inter face equals happy customers. Co okie-cutter apps are
unlikely to win the hearts and minds of fickle customers.

 Do reviews affect rankings? The answer is no—or at least not directly. Rankings
measure downloads, not degree of satisfaction.

11.3.2 App rankings

So, what exactly do we mean by app rank ings and how are these measured? Rankings
work by taking the most downloaded apps within a short space of time, typically 24 hours.
Lists are typically of the top 10, top 25, or top 100 applications. Because they’re regu-
larly updated, there’s a lot of upward and downward movement wi thin the li st, but
entering the list as a newbie itself requires considerable effort. 

 Some app stor es, like iTunes and A ndroid Market, publish rankings within the
store itself, and tools such as App Gems (see figure 11.13) or App Rank allow monitor-
ing of rankings globally for the top 300 iPhone apps.

news:getting
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 Why are rankings important? Simply put, the bet-
ter the ranking, the greater the downloads your
app will receive because it gives your app greater
exposure. Getting ranked is critical to the success of
your app and the only way users will download your
app in large numbers. This correlation can be seen
in figure 11.14, which shows the di rect link between
the TripIt iPhone app’s rankings and the number of
downloads it obtained.

 According to Pinch/Flurry, the leading mobile
analytics tool, appearing on the Top 100 list on the
iTunes App Store increases new users by 2.3 times
daily. If you rank in the Top 10 or Top 25, as you’d
expect, the daily user increase multiple is h igher.
To get into a Top 25 rank ing, you need 20,000
daily downloads, dropping to 5,000 daily down-
loads to get into the Top 100. In terms of usage,
only 1% of total downloaded apps are accessed on
any given day, with paid apps retaining users longer
than free apps.

Figure 11.14 TripIt for iPhone charting of its app store rank and the number of downloads of the 
application, showing the strong correlation between these two variables. The lower line shows the iTunes 
App Store rank of the TripIt iPhone application for a three-month period from November 1 through January 31. 
The upper line shows the number of downloads of the TripIt iPhone application over the same period. As 
rankings drop, such as on the week of November 22, so does the number of app downloads. As rankings 
increase, such as on the week of January 17, so does the number of app downloads.3

3 Developer Secrets: Increasing App Store Sales; San Francisco, February 8, 2010 presentation, Will Aldrich,
TripIt, mng.bz/q144

Figure 11.13 App Gems screenshot 
from the iPhone application that 
allows users to monitor global 
rankings of other iPhone applications

http://tripit.com/
http://tripit.com/
http://tripit.com/
http://tripit.com/
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How do you maximize rankings? While there’s no secret formula, there are three ele-
ments you can manage:

 Pre-launch promotion—Start building buzz about yo ur app before it l aunches.
Email people who write about things that relate to your app and see if they will
talk up the upcoming release of your app.

 Release plan—Plan for multiple releases. Don’t pack your app with every single
feature you want to  offer in the very first release. Make your dream list for the
app and make sure that the app is designed to incorporate all of the features at
some time in the  future. Then periodically drop new versions of the app to
boost app store sales.

 Ongoing marketing—Successful marketing of your app is the key to making it to
the big league. A combination of adve rtising and viral marketing has proven
effective for many popular apps. We’ll look at viral marketing later in the chapter. 

When it comes to  advertising, the ke y tool in your toolbox is cross-app advertising.
Typically, this will take the form of a bann er, with a click-to-download option, taking
the user to the relevant section of the app store.

 These cross-app adverts have to account for the fact that most  app lifecycles are
brief (so short ad bursts are better that drip-feed adverts; see figure 11.15 for the
effect of a short advertising b urst on rankings for the Mixology app) and must also
weigh the cost/benefit of advertising (that is, payment to obtain one download versus
income from each downloaded app).

Figure 11.15 Effect of a short mobile advertising burst on the rankings for the Mixology iPhone app, 
showing a sharp spike in rankings within two days of launching the campaign (source: AdMob)
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App analytics are largely focused on measuring app downloads (by market, device,
and so on) but increasingly on measu ring the impact of marketing activity on the
rankings and downloads of apps.

11.3.3 App analytics

As you saw at the beginning of the chapter, a key decision is whether your app will be
free. It’s a simple fact that, overall, free apps get greater downloads, driving up rank-
ings. If you have a free app, you’ll want users to return again and again to the app
(have multiple sessions) and keep the app running for as long as possible. This is the
driver for app impressions and advertising revenues (which keep most free apps in
business). Using free monitoring tools available from the likes of Flurry Media will
allow you to keep tabs on user sessions and session times. Flurr y Media provides a
dashboard-style monitoring tool (shown in figure 11.16), which offers a full breadth
of statistics covering user sessions, geographical origin of users, and, for multiple-plat-
form apps, a split of usage among the various devices being used.

Figure 11.16 Flurry 
Media offers a 
dashboard-style free 
analytics tool, allowing 
developers to track 
users’ sessions and the 
duration of these 
sessions to assess how 
successful the app is in 
achieving its targets.
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These statistics are helpful in molding an app distribution strategy, given that a large
degree of trial and error is involved. How do you know if a €4.99 or  €2.99 price point
is better for your app? You lower/increase the price and see what happens.

11.3.4 App discoverability

You just saw how cross-app advertising can drive app downloads. There are other free
ways to get users to discover your app even if it doesn’t get ranked or reviewed within
the app store.

 A large number of sites have recently popped up to help c onsumers search for
apps beyond the traditional (and sometimes bewildering) confines of individual app
stores and can be grouped into the following categories:4

 App aggregators, like Apptism, AppShopper, and 148Apps
 App review sites like AppVee, AppStoreHQ, and AppCraver
 App social recommendation sites like Appsfire, Yappler (figure 11.17), and AppBoy

App aggregators republish existing app listings but offer a different user inter face
intended to be more user friendly. App review sites include specialist comments on
individual apps, with the intention of screening the best ones on an ongoing basis.

 App social recommendation sites have a lot of potential to add value by telling
users what their friends are using an d, when integrated with popular social networks
like Facebook, can offer apps great word-of-mouth leverage (which we’ll explore in
the next section). Yappler offers one of the best user interfaces among these sites
(shown in figure 11.17), with the possibility of sharing iPhone app lists on Twitter and
Facebook and via email.

 Finally, it’s worth remembering the freemium monetization strategy first covered
in chapter 8. There you saw that a popular strategy for monetizing an application is to
offer it for free first and then provide a premium version. This means that the free
app can include prompts to allow users to discover the premium app (for example,
with a pop-up notification after, say, 10 user sessions).

11.4 Distributing through third parties
As well as using the direct distribution techniques mentioned previously, developers
(and their companies) can al so look to third parties to  promote cross-marketing of
their application and so stimulate distribution through their channels. We’ll look now
at both content partners and WOM (word-of-mouth) channels.

11.4.1 Distributing through content partners 

The opportunity of getting added exposure for your application by distributing it
through content partners is often overlooked by developers, because it does require a
bit of extra homework (and legwork!).

4 iPhone App Store Statistics, Mjelly, 9th November 2009 http://blog.mjelly.com/2009/11/iphone-app-store-
statistics.html

http://blog.mjelly.com/2009/11/iphone-app-store-statistics.html
http://blog.mjelly.com/2009/11/iphone-app-store-statistics.html
http://blog.mjelly.com/2009/11/iphone-app-store-statistics.html
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But what exactly is a content partner? A content partner is a company that’ s not
directly involved in mobile applications but has its own proprietary media (be it news,
photos, videos, or other media types). 

 It can be

 A photo-sharing website (like Panoramio)
 A business listings site (like Yelp)
 A social networking/media website (like movie community Rotten Tomatoes)

In many cases, it’s possible to negotiate something akin to a media contra-deal with
the partner. This means that while no money changes hands, each party offers a cross-
marketing opportunity to the other. Thus, it can be a very effective way of dramatically
increasing the distribution opportunity of an application at  a fraction of the cost (or
no cost) of an advertising campaign.

 Where there’s mutual benefit for both the content partner and the mobile app
developer, an opportunity exists to deve lop a long-term partnershi p. The Fli xster
movie app developed an effective partnership with the Rotten Tomatoes movie-buff
community site, later acquired by Flixster (see figure 11.18), that was instrumental in
making it the leading movie application available on the iPhone.

 Travel application TripIt also developed a number of partnerships with travel sites,
including the travel fare–monitoring site Yapta.com that propelled it to a leadership
slot within the travel app segment.

Figure 11.17 Yappler is one of 
several app social recommend-
ation sites allowing users to 
recommend their favorite apps to 
their friends, as well as check out 
some useful aggregate statistics 
on app prices over time.
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Figure 11.18 Flixster developed an effective partnership with Rotten Tomatoes that gave its iPhone app 
extra exposure for a fraction of the cost of an advertising campaign.

11.4.2 Distributing through word-of-mouth marketing

If you have the good fortune of having access to a large marketing budget, traditional
advertising can be a great tool to raise awareness of your app. But even if this is the
case, continued awareness will fe ed on word of mouth, or social recommendation, to
prop up the spread of the application.

 While word of mouth r elies ultimately on how good an application is at meeting
the wants and needs of its target segment, it can be helped along. There are three
main enablers that should be integrated into the marketing plans of any application
rollout.

SOCIAL MEDIA

Effectively creating and enabli ng word-of-mouth advertising through onli ne social
networks can be one of the  most powerful (and cost-effective) means of promoting
your app. Market segments already congregate around certain social networks (Face-
book and others), blogs (like TechCrunch), and other online properties. By effectively
leveraging these, you can not only reach your target audience but also empower them
to become marketers for your product, further lengthening your reach.
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 A good social media strategy will identify which people or sites can promote a virtu-
ous cycle of app propagation by incorporating the following factors:5

 Viral marketing—This relies on consumers to communicate the app benefits and
spread the app (an d act as “app evangelists”). Good viral apps make it easy to
“share the good news” by having a referral mechanism (an integrated SMS mes-
sage or mail recommendation that fires off at the click of a button).

 Buzz marketing—Getting consumers to hype the app by talking about it. It helps
if you’re bringing something genuinely new or topical to the market. You can
also ride existing hype waves (such as the social networking hype).

 Influencer marketing—Getting opinion leaders to spread the news about your app
(normally at a price) gives you control over what’s being said as well as has an
immediate social impact given the number of followers influencers have.

TRADE EVENTS

Trade events today encompass a wide array of formats and prices to suit every flavor.
They range from trade shows (three of the world’s biggest mobile-related events being
the Mobile World Congress, the International Consumer Electronics Show, and the
CTIA convention), to confer ences, professional networking meetings, and start-up
competitions (like the Red Herring 100).

 For bootstrapped start-ups, innovator contests provide a cost-effective way of pro-
moting your wares. The O’Reilly Where 2.0 conference is the key event in the US for
location-aware start-ups, while in Europe, LeWeb Paris conference holds a key Startup
contest (though this is for a wide range of startups, not just location-related ones). Be
warned, though! Competition is ver y tough, and not all i nnovator contests have the
same impact on the media!

PR ACTION 

Press releases and PR can be very effective if you’re trying to reach a well-defined mar-
ket segment that congregates around certain media properties or websites. A number
of boutique PR agencies specialize in helping tech  start-ups, occasionally accepting
company shares in promising start-ups instead of hard cash payments to cover th eir
fees. In the fiercely competitive world of technology, you can get great value from hav-
ing experts at spreading the word doing the PR for you. Good PR can l ift your app
from being lost in the noise to becoming a newsworthy media darling. Many PR com-
panies have a focus on specific niches, such as technology, startups, or the mobile
sector. IF Communications and Ink Communications are two examples of this. 

 You can read more on this area in Word of Mouth Marketing: How Smart Companies
Get People Talking, by Andy Sernovitz (Kaplan, 2009).

5 "The Insiders Guide to Word of Mouth Marketing" White Paper, DotMobi Resource Centre, 2009 http://
mobithinking.com/word-of-mouth-marketing

http://mobithinking.com/word-of-mouth-marketing
http://mobithinking.com/word-of-mouth-marketing
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11.5 Summary
Good apps make news. 

 The iPhone has democratized what was previously the reserve of a geeky few by
making it easy and fun to download an application onto a mobile device. Consumers
crave good apps and are prepared to purchase them on impulse the same way they’d
buy a candy bar. Where plenty of good apps are on display, the ones that win out will
be the ones that are more visible (like those candy bars next to the cash register) or
more top-of-mind with consumers.

 This chapter has been about choosing the right store for your merchandise, taking
advantage of app analytical tools to test-market your app, and making the most of mar-
keting techniques to get the  world to discover your app. With the number of ap p
stores set to grow dramatically and with the number of apps consumers can choose
from already increasing exponentially, developers need to aspire to app superstardom
if they want to succeed.

 In the next and final chapter, we’ll look at the last pillar of creating winning loca-
tion-aware and LBS businesses: securing your business idea.



Securing your business idea

I keep six honest serving men: They

taught me all I knew: Their names
are What and Why and When and

How and Where and Who.
—Rudyard Kipling

It’s often said that one year in the mobile  business is the same as five years in any
other sector of the econom y. With such a dynamic environment, developer-entre-
preneurs will need to define, adapt, and grow their business using all possible tools
at their disposal. A great pl an, the right funding, and proper protection of your
intellectual property will set the odds of success firmly on your side. 

 If you’ve followed the steps in the book up to this point, then you’ll have cre-
ated your own location app concept, built it, and distributed it. This chapter will
take you through the next step, which i s building and securing a business around
your app development efforts. We’ll look at how to bu ild a business plan based on

This chapter covers
 Setting a strategic plan for your business

 Funding your business strategy

 Securing your business strategy
258
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the core values of your team or business. We’ll then consider how to fund your great
business idea with the right source of financing, before  wrapping up wi th ways in
which you can secure your business going forward. 

12.1 Strategic planning
Strategic planning can be defi ned as the setting of long-term goals and objectives
backed by a specific action plan. It can al so be defined as the guide to the what, who,
how, where, and when of your business idea.

 Whichever definition you choose, the bottom line is that strategic planning is fun-
damentally about helping you make decisions. Good strategic planning allows you to
make good decisions, because it involves thinking today about decisions you may need to
make tomorrow, for example:

 How will you sell your application or service? 
 Who will you sell it to? 
 How will you fight off the competition? 

These questions require a great deal of thought and time. Once you have the answers,
you’ll be able to compile them into a business plan. This will ser ve as a road map at
the start of your entrepreneurial journey. But before you begin compiling your plan,
you’ll need to choose the right strategy for your business.

12.1.1 Choosing the right business strategy

Life is about choi ces. Creating and running  your business is no dif ferent. There are
infinite possibilities but only a finite amount of resources available to develop them.
Once you’ve established what kind of ser vice you’re going to de velop and launc h,
you’ll need to build a sustainable busine ss around it that makes the most of your
enterprise’s core strengths. 

 A good model for kicking off your thought process involves thinking of your core
values. These are t he unique skills and culture that lie at the heart of your venture.
Looking at your core values can help you decide whether you should focus on the
product, the process, or the customer. You can see this model in figure 12.1. 

PRODUCT LEADERSHIP 

Product leadership means making the most innovative, cutting-edge products in the
market. Apple’s iPhone is an example of product leadership within a company whose
core value is marketing know-how. In another example, Android app developer Ecorio
was able to establ ish an early product lead with the launch of their carbon-offsetting
LBS application, shown in figure 12.2. This allowed them to win one of the Android
Developer Challenge prizes offered by Google in 2008. Like many start-ups, despite
their initial success, Ecorio struggled to grow their business. We’ll look at some strate-
gies for growth in section 12.1.3.
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Figure 12.1 Strategic choices available to a start-up include product leadership, operational 
excellence, and customer intimacy, and derive from the core values of the company. 1

OPERATIONAL EXCELLENCE 

This involves being the most cost-effective pro-
ducer and providing great value for th e money
to your consumers. Korean mobile manufac-
turer Samsung has been able to drive greater
efficiency through its manufacturing process
compared to competitors like, say, Motorola,
and so rapidly gained market share in the la st
three to five years. As a mobile application
developer, one of the ways you can achieve a
low cost base is by ba sing your software team
in emerging economies with strong skill bases,
like Poland, Ukraine, or Russia. 

CUSTOMER INTIMACY 

This means putting the customers first at every
contact point they have with the company. Full
customer satisfaction is at the core of the ser-
vice offered by companies adopting this
strategy. Zappos, whose e-shop storefront is
shown in figure 12.3, is an example of an
online company that started out with a clear
goal: to place the customer first. Customers
can return goods within 365 days of purchase,
compared to the 30 days offered by Amazon

1 Source: White paper by Mark A. Zawacki, “Startup Candy Vol. 1,” The Milestone Group, November 2009.

Figure 12.2 Ecorio launched its green 
Android LBS application in August 2008 
and established an early product leadership 
after receiving the Android Developer 
Challenge prize. The application helps 
users reduce their CO2 emissions.
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(it’s perhaps fitting that Amazon closed the acquisition of Zappos in November 2009,
citing the unique Zappos customer-based culture as the key deciding factor).2 

 Having considered what your core business values are, you can now move on to formu-
lating a winning business strategy to build on these within the context of a business plan.

12.1.2 Formulating your business strategy—the business plan

Most entrepreneurs will, at some point or another, be required to create a business
plan. This i s a document rang ing from 10  to 10 0 pages describing the company’ s
product, employees, marketing plan, and financial plan. It describes what you’re try-
ing to achieve with your (new) product, why it’s better than others, and how it’ll make
money for those who invest in the business. The writing of a bu siness plan is a g reat
exercise in discipline, because it forces entrepreneurs to consider all key aspects that
may affect their business idea.

 It’s also a daunting exercise for many, because it requires a lot of thought and anal-
ysis (which can lead to analysis paralysis!) and can take a very long time to complete
(months, in some cases). Whether you have to write a business plan or not, thinking
about what you would write is highly recommended. It’ll probably lead you to obtain
outside views on your own bu siness brainchild, which can provide constructive criti-
cism to help enhance your idea. 

Figure 12.3 Zappos is a well-known example of a company that started out with a clear “Customer is 
king” strategy, aiming to wow its online clients.

2 Sarah Lacy, “Amazon-Zappos: Not the Usual Silicon Valley M&A,” Business Week, July 30, 2009; available at
http://www.businessweek.com/technology/content/jul2009/tc20090730_169311.htm.

http://www.businessweek.com/technology/content/jul2009/tc20090730_169311.htm
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As part of the exercise of writing the plan, it’s possible that you’ll expose your business
idea to outside people for the first time, so it’s worth bearing in mind a few points as
you do this:

 Most people (if they are being honest and you are being entrep reneurial) will
tell you that your idea will never work because of a whole host of reasons. You
need to be sufficiently convinced of your own beliefs to cope with this!

 You’ll be told that something similar already exists. You need to be prepared to
explain why your idea is different/better.

 You’ll be asked intimate questions about how you’ll make your idea work. The
temptation here is to be over -defensive of your pet project. Don’t fall into this
temptation. Be prepared to freely share all aspects about your pro ject (except
for the “magic formula,” if you have one).

It’s best to think of your business plan as a fluid, changing document, as opposed to a
one-off manuscript or definitive guide to your great business idea. We live in competi-
tive times. You need to deal with that. You may not have a competitor today, but you
may tomorrow. You’ll need to adapt your plan to allow for this. This means the key is
to write as short a business plan as you can (the people who matter will read only your
executive summary anyway!). You should be able to describe your venture in sufficient
detail in a 10–15 page document. You can always add to it later if you have to. In some
cases, you may have to rewrite most of th e plan completely and throw away the first
one, so it pays to be concise!

 Try to break up your plan into key sections that you can update quickly as things
change. This is fundamental when covering the following areas:

 Competitor overview
 Market predictions
 Financial projections
 Business assumptions

You can find a typical business plan outline structure, with the breakdown of sections,
in appendix B. 

 Finally, be aware that a business plan is both a mental and a communication exer-
cise. You’re disciplining and structuring your thoughts so that you can e xplain your
business idea clearly and concisely. You’ll use your plan to convince future customers
and stakeholders. Remember that the plan is unlikely to reflect reality, but so long as
you’ve considered different possible scenarios within it, it should offer some guidance
even when circumstances change. 
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For example, suppose you stated in your plan that you were going  to spend $50,000
on advertising in the first quarter, but you spent $150,000 instead. This doesn’t matter,
so long as you did so for a good reason (you generated $500,000 in revenue as a result,
for example) or had anticipated a business plan scenario where greater advertising
spend might be required. D on’t be shackled by the constraints of an inf lexible busi-
ness plan.

12.1.3 Strategies for growth—external partnerships

If you consider the overall life cycle of a company, from creation to liquidation,
there’s a well-documented “funnel effect.” Of perhaps 100 companies that are cre-
ated, on average only 25%–30 % make it through the first three years. One of the
reasons is related to the company’s growth and particularly to getting the right balance
of sustainable gro wth. This is gro wth that’s neither too f ast nor to o slow. Grow too
quickly and you’ll  stretch your resources too thin.  Grow too slowl y and your  more
nimble competitors will overtake you.

 We mentioned previously that Ecorio, despite winning the Google Android Devel-
oper Challenge prize in 2008, was unable to grow their business since then and didn’t
capitalize on their window of opportunity. One of the reasons was that the business
was a side project of a group of college students, with the skills but not the resources
to expand their idea. A great strategy for growth for start-ups with limited resources is
to develop external partnerships (or spec ial relationships, as they’re sometimes
referred to).

Do’s and don’ts of business plan writing
Do…

 Share your business idea and plan freely, especially with future 
customers.

 Prepare an explanation of why your idea is different from what exists 
already.

 Learn to explain your idea in terms your mother could understand.

 Make a note of constructive criticism. Think of your business plan as a 
fluid document.

 Treat your plan as a live or fluid document; update it often.

Don’t…

 Be overprotective of your idea.

 Get caught in the negative “can’t-do” culture of reviewers.

 Expect your plan to have unlimited shelf life. It’ll expire faster than you 
realize.

 Be shackled by your plan. It won’t reflect reality.
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U ,  t
 External partnerships can take multiple forms, such as these:

 Financing partnerships (like the funding arrangements we’ll examine shortly)
 Agency arrangements (getting a PR agency to publicize your company)
 Licensing (commercializing your product through third parties)
 Cross-marketing agreements (undertaking reciprocal marketing between two

companies)
 Research agreements with public bodies (through research grants or by obtain-

ing free use of university technology resources)

These types of agreements give an entrepreneur the ability to leverage their limited
resources and behave like a much bigger company. They also help establish the start-
up’s credentials and give them a much wi der public exposure than would otherwise
be possible. 

 Before entering into these agreements, it’s worth considering whether the cooper-
ation will be beneficial for both parties. A mutually beneficial agreement is likely to
yield better results than a one-sided agreement. Prior to entering into a binding legal
agreement, it’s common for a memorandum  o f  u n d e r s t a n d i n g ,  o r  M Oo be
drafted and signed by both parties. This is where you’ll need to spell out the objectives
of the agreement. In tandem with t his, it’s common to sign a non-disclosure agree-
ment (NDA) that aim s to protect both parties from the threat of co mpetition. You
should note that t he NDA is pointless unle ss you genuinely trust the party yo u’re
doing business with, and you can’ t rely on it to shield you from unethical business
practices.

12.2 Funding your business strategy
Writing your business plan is a huge leap forward in securing your business idea. If
you’ve completed your plan recently, congratulations! More often than not, to convert
your plan into reality, you’ll need funding of some sort. We’re going to look at four
main sources of funding next and how to find the right one to match your business
plan. Before we look at each funding source, we’ll consider briefly how different fund-
ing types can be matched to the stage of growth the business is in.

12.2.1 Matching funding to stages of business growth 

There are four main sources of funding available to a new venture:

 Bootstrap funding
 Friends, family, and fools (FFF, or “the three Fs”) funding
 Business angels (also known as informal investors or private investors) funding
 Venture capitalists (VCs) funding

It’s advisable to match the stage of growth  your company is in with the appropriate
investment. If you’re still at the ideas stage and settin g up a core team for your com-
pany, there’s little point in s eeking a $10 mi llion investment. Simi larly, if you’ve

http://www.linkedin.com/
http://www.linkedin.com/
http://mobiforge.com/
http://mobiforge.com/
http://mobiforge.com/
http://www.firsttuesday.com/
http://www.mobilemonday.net/
http://www.mobilemonday.net/
http://www.wipconnector.com/
http://www.wipconnector.com/
http://www.ctiawireless.com/
http://www.ctiawireless.com/
http://www.mobileworldcongress.com/
http://www.ted.com/
http://venturebeat.com/events/
http://venturebeat.com/events/
http://www.leweb.net/
http://techcrunch.com/category/events/
http://www.demo.com/
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already received VC funding, you’ll tend not to seek business angels any longer. It’s
useful to be aware of the terminology investors use to label which phase you’re in with
your company’s growth. These are the five phases:

 Concept—You have a brilliant idea but little else.
 Seed—You’ve begun to define your business model and create your product.
 Start-up—You’ve assembled a team and started operations/sales.
 Growing—You’re expanding into new products and/or markets.
 Mature—Your own growth has pe aked and you have to  buy other businesses

to grow.

Figure 12.4 shows ho w each phase of  investment (concept, seed, start-up, growing,
and mature) is matched by a different type and size of funding.

 Now that we’ve looked at how to match funding with the stage of growth the com-
pany’s in, we can consider each funding source in turn, starting with bootstrap funding.

How to identify your ideal investor 
Like in dating, if you expect to make progress with your potential partner, you need
to do your homework. Spend some time thinking about whom your ideal investor is
and what qualities you would like them to have, so that you are able to recognize
them when you meet them.

Ideally you want an investor who

 Has extensive business experience with prior start-ups and knowledge of 
the target industry for your venture

 Has other investments that are complementary to your business

 Takes a collaborative approach and demonstrates a desire to help 
founders enhance your company’s investment appeal and build the 
business

 Has strong networks for business development and the ability to fill in the 
gaps in your business plan (such as helping to build the management 
team, board, and advisors in early-stage ventures)

 Is willing to invest time, skills, and money with founders

 Is well-connected in the investment community (both locally and 
internationally) with investment partners from the fund’s network that may 
be attractive co-investors for your financing

 Has a solid track record of leading or making investment deals happen

 Has a history of successful business building and exits, with strong 
networks for business development for your venture
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12.2.2 Bootstrap funding

This means funding your business without an y external parties’ involvement. T ypi-
cally, this means that the funding comes from sales to existing customers, though it
can also com e from other sources of inco me of the entrepreneur ( like a part -time
job). Bootstrap funding amounts vary but range typically from $5,000 or $10,000 up to
$20,000. The company’s working capital (the difference between what your customers
pay you and what it costs you to deliver  a service to them) is often temporarily funded by
the entrepreneur’s bank overdraft or credit card. Companies such as Dell and Microsoft
were originally bootstrapped, and it remains a common option today. Ross Perot famously
started EDS with $1,000 and turned it into a multibillion-dollar enterprise.

 The advantage of bootstrapping is that  you can develop your  business indepen-
dently without inter ference from external parties. The di sadvantage is that you’ll
probably take longer to grow your business than if you had additional, external fund-
ing. You may also get di stracted by being pulled by dif ferent customers in different
directions.

 If you decide to bootstrap your business, you’ll need to behave differently than a
well-funded business. This will mean the following:3

 Getting operational quickly
 Looking for quick break-even, cash-generating projects
 Offering a high-value product
 Not trying to hire an expensive “crack team” for your venture
 Not growing faster than you can afford to

3 Adapted from Amar Bhide, “Bootstrap Finance: The Art of Start-ups,” Harvard Business Review 70, no. 6 (November 1,
1992): 109.
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 Focusing on cash and not market share
 Getting to know your bank manager right from the start

12.2.3 Friends, family, and fools funding

Where your business idea needs larger amounts of funding than that available in boot-
strap mode, entrepreneurs can r ecur to the three Fs of friends, family , and fools.
Three Fs funding covers investments between $10,000 and $100,000. This can be a
good option to allow you to de velop a working prototype and then pitch to larger
investors for serious money  to fund full-scale development of your business. Be pre-
pared to lose your friends if your business doesn’t do as well as planned, and make
time to keep everyone informed of developments. 

 If you move on to obtaining larger investors, be aware that the Pareto principle, or
the 80-20 rule, normally applies: your smaller stakeholders may take up 80% of your time
dedicated to dealing with investor issues despite putting in only 20% of the funding.

12.2.4 Business angel funding

Business angels (also known as informal investors or private investors) are private indi-
viduals who invest their own money in high-potential start-ups in exchange for a share
in the company and who also contribute their specific sector of business expertise and
their personal network of contacts. Busine ss angels typi cally invest from $50 ,000 to
$300,000. Business angels play a crucial role as providers of early-stage, informal ven-
ture capital and competences at the seed and/or development stages of the bu siness
lifecycle. Many business angels are successful entrepreneurs who have typ ically sold
their own business and have the interest and the capital to fund similar ventures.

 Although in theory you can access business angels through formal networks a nd
associations (for exam ple, the European Business Angel Network, or EBAN, brings
together more than 250 business angel networks and the business angels within), the
reality is that without a facilitator you’re unlikely to obtain angel funding. A facilitator
can be a close personal friend or business contact who’s willing and able to introduce
you to a trusted business angel. That’s why one of the most common traits of success-
ful entrepreneurs is the ability to network, so that they can access the right contact for
the right situation.

12.2.5 Venture capitalist funding

Venture capitalists, or VCs, are f inancial firms that provide private equity capital
obtained from a group of private, wealth y individuals and institutions.  Famous VC
names include Sequoia Capital (early investors in Google) and Kleiner Perkins Caufield &
Byers. Most investments made are concentrated in California’s Silicon Valley. You can
see this c learly in figure 12.5, which maps venture capital investment in the United
States between 1970 and 2008. You can find a complete listing of over 400 member VC
firms in the United States by contacting the National Venture Capital Association.
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Figure 12.5 Map of venture capital investments made in the United States ($ billions, by state) between 
1970 and 2008, showing a heavy concentration in California’s Silicon Valley that dwarfs that of second-
place New England4

Venture capital firms can either be the dream come true or the worst  nightmare of
any start-up founder. If things go well, your VC can propel your company into super-
stardom by injecting large amounts of capita l in your business. Indeed, typically VCs
won’t invest anything below $1,000,000 and can go up to $20 ,000,000 or more.  If
things go badly, you can find you’ve spent an extraordinary amount of time and effort
courting VCs without seeing a single dime from them. 

 VCs specialize in making high-risk investments. This makes them behave in a par-
ticular fashion when it comes to st art-ups. You can see  how VCs fit into t he overall
funding equation, together with entrepreneurs and investment bankers, in figure 12.6. 

 VCs can make money only by exiting th eir stakes in start-ups using investm ent
bankers’ services. Critically, this means that the VC’s goals are not aligned with the
goals of the company founders, which creates a built-in source of stress in the relation-
ship. Founders prefer reasonable success with high prob ability, whereas VCs are
looking for fantastic hit-it-out-of-the-ballpark success with low probability.5 A VC fund
investing in ten start-ups will expect about seven of them to fail, two of them to trudge
along, and one of them to be “The Next Netscape” (TNN). It’s okay i f seven fail,
because the terms o f the deal will be structured so that TNN makes them enough
money to make up for all the losers.

4 Source: mng.bz/bn45.
5 White paper by Mark A. Zawacki, “Startup Candy Vol. 1,” The Milestone Group, November 2009.

http://mng.bz/bn45
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Figure 12.6 How the venture capital model works: Entrepreneurs need money to build their businesses. 
Institutional investors want high returns. Investment bankers need companies to sell to public markets. 
Venture capitalists make the market for the other three.

VCs hear too many business plans, and they reject 999 out of 1000. Their biggest prob-
lem is filtering the incoming heap to find what they consider to be that needle in the
haystack that’s worth funding. They get pretty good at saying no, but they’re not so
good at saying no to the bad plans and yes to the good plans.6

Reasons for seeking VC funding include the following:7 

 The business itself co uld benefit from the pub licity of getting an investment
from someone who is thought of as being a savvy investor.

 The investor will add substantial value to the business in advice, connections,
and introductions.

 The business can potentially have a big exit or become a large, publicly traded
company.

 The start-up founders are not tied to “their way, or the highway” and are happy
to give up some control to make the business more successful.

Reasons not to seek VC funding include these:8, 9 

 The start-up founders are risk averse and are willing to trade a much  smaller
payout for lower risk.

 The start-up founders are technical without substantial business experience and
wish to maintain absolute control forever.

 The investor is mostly “dumb money,” that is, someone who doesn’t know any-
thing about the field—the proverbial dentist who is happy to give you a half-million
bucks but doesn’t know the first thing about CPMs and CPCs and CTOs.

6 Adapted from Michael Treacy and Fred Wiersema, The Discipline of Market Leaders (Addison-Wesley Publishing,
1995).

7 Joel Spolsky, “Fixing Venture Capital,” June 03, 2003, http://www.joelonsoftware.com/articles/VC.html.
8 Ibid.
9 Joel Spolsky, “Raising Money for StackOverflow,” February 14, 2010, http://www.joelonsoftware.com/items/

2010/02/14.html.

http://www.joelonsoftware.com/articles/VC.html
http://www.joelonsoftware.com/items/
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 You’re going into an established field with a lot of competition, and there’s no
benefit to speed. You’re better off slowly building a niche business and growing
from there, quietly taking one customer at a time away from the competitors.

 The product is immature and u nproven, in w hich case expensive mark eting
efforts will be wasted, proving to the world how bad your product is.

Should you be suc cessful in obtaining venture capital funding, your start-up will be
submitted to a process of scrutiny, or due diligence. The extent of this will vary accord-
ing to the type and size of investment, but it’s best to expect it to last several months.
Part of the process will involve setting a pre-money and post-money valuation for your
start-up. This will determine how much of your start-up’s shares (or equity) will need
to be handed over to the VC firm in exchange for their investment. Valuing the start-
up is a subjective exercise and open to a great deal of negotiation between entrepre-
neur and investor. (You can find a great guide to negotiation in the book by Herb
Cohen, You Can Negotiate Anything.)10 

10 Herb Cohen, You Can Negotiate Anything (Bantam Press, 1982).

Obtaining funding in times of crisis
First it was the dot-com boom and bust of 2000 and then the financial meltdown of
2009. Although economic cycles are no novelty, the extent of recent recessions has
made it even more challenging for start-ups to raise financing. At the peak of financial
hysteria in 2009, it wasn’t uncommon for some VCs to make it a condition of their
investment that the start-up already had both revenues and profits. No surprise then
that VC investing almost dried up entirely.

The lesson in all of this is for start-ups to be aware of the need to manage their cash
flow prudently, so as to be able to be a suitable funding candidate even when times are
tough. It’s worth bearing in mind the acronym coined by VC firms, CIMITYM: Cash Is More
Important Than Your Mother. This is because a business can survive without your mother
but not without cash—harsh, perhaps, but indicative of the VC mentality overall.

If you happen to be seeking funding in times of a credit crisis, then you’ll need to
demonstrate to a potential investor the ability of your business to generate and pre-
serve cash. In practical terms, this translates into connecting future expenditure to
future revenue. A common way to do so is by showing the ROI (return on investment)
of your marketing and sales initiatives, for example. This can be expressed as a ratio
or percentage. A basic calculation is as follows:

ROI = (Payback - Investment) × 100 / Investment

Let’s say you’re spending $30,000 on a sales campaign that you expect will generate
a return (or payback) of $80,000. Then the formula for ROI will be

ROI = $(80,000 - $30,000) × 100 / $30,000 = 167%
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 The easiest way to calculate the pre-money value of your start-up is to benchmark it
against the value of similar start-ups that  recently received investment. The post-
money value is the value of your start-up after an external investment has been made.
The portion of the company owned by the investors after the deal will be the number
of shares they purchased divided by the total shares outstanding:

Fraction owned by VC = shares issued to VC ÷ 
total post-money shares outstanding 

For example, if your pre-money valuation was $6m , and a VC firm invested $12m, the
post-money valuation is $18m. The VC firm will own 2⁄3 or 66.7% of the business after
the investment ($12m / $18m = 66.7%). And if you have 2 million shares outstanding
prior to the investment, you can calculate the price per share:

Share price = pre-money valuation ÷ pre-money shares 
= $6m ÷ 2m 
= $3.00

You can also calculate the number of shares issued:

Shares issued = investment ÷ share price = $12m ÷ $3.00 = 4m

The key trick to remember is that share price  is easier to calculate with pre-money
numbers, and the fraction of ownership is easier to calculate with post-money numbers;
you switch back and forth by adding or subtracting the amount of the investment. It’s
also important to note that the share price is the same before and after the deal.

 Once you’ve passed the due diligence process, you’ll be issued a term sheet. This
document outlines the terms by which an investor will make a financial investment in
your company. Term sheets tend to consist of three sections: funding, corporate gov-
ernance, and liquidation. Apart from the company valuation that decides the equity
assigned to the VC in return for its investment, the VC will look to define a clear exit
strategy for its investment. You can see an example of a typical term sheet in appendix C.

 We’ve now completed our look at  the four main sources of funding and how to
match each of these to the curre nt growth stage of a company. Next, we’ll consider
how to secure the most valuable of assets resulting from the development of an appli-
cation: its intellectual property.

12.3 Securing your business strategy
Although no one expects you as a developer-entrepreneur to be knowledgeable about
the ins and outs of business law, it pays to have an awareness of some basic principles.
Intellectual property, or IP, is the term used to describe “creations of the mind.” The
two main company assets that you can protect by IP law are your brand/logo, or trade-
mark (which extends to mobile/web domains), and the intellectual property
associated with what you’ve invented (through patenting). By understanding what you
can protect and how, you’ll be able to secure your development efforts and help build
your business around them.
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12.3.1 Trademark registration and brand protection

Trademark registration is subject to national legislation, so the exact procedure to fol-
low depends on which country or countries you’re looking to register the trademark
for. In the Unit ed States, the United States Patent and T rademark Office ( USPTO)
governs federal trademark registration. It’s possible to file for international trademark
protection under what is known as the Madrid Protocol. In the European Union, you
can (and it is more common to) register for a community trademark, giving protec-
tion across the whole of the EU. 

Three practical tips on meeting your ideal investor: 
network, network, network!
If you’re the kind of person who shies away from telling others about yourself, get a
business partner who doesn’t! As an entrepreneur looking for funding, you’ll need to
hone your 30-second “elevator pitch” to perfection. You may be called on to use it
time and time again and possibly out of the blue (even literally, when meeting some-
one in the elevator). Where should you network? Anywhere. When? All the time. Get
the picture?

Put yourself in the right places to enhance your chances of meeting your ideal inves-
tor by joining entrepreneur networks, business clubs, and trade associations and sub-
mitting applications to enter your start-up in specific innovator events. Here are some
of the global ports of call you should consider to network with potential investors:

Online networks—These are useful for building/maintaining a database of relevant
contacts.

 www.linkedin.com

 http://mobiforge.com/

Presence-based business networks—These are great for mingling with fellow entrepre-
neurs, developers, and investors.

 www.firsttuesday.com

 www.mobilemonday.net

 www.wipconnector.com

Global events—Participating or winning start-up contests at events like these could
propel your start-up into superstardom.

 http://www.ctiawireless.com

 http://www.mobileworldcongress.com

 http://www.ted.com

 http://venturebeat.com/events/

 http://www.leweb.net/

 http://techcrunch.com/category/events/

 http://www.demo.com/ 

http://www.linkedin.com
http://mobiforge.com/
http://www.firsttuesday.com
http://www.mobilemonday.net
http://www.wipconnector.com
http://www.ctiawireless.com
http://www.mobileworldcongress.com
http://www.ted.com
http://venturebeat.com/events/
http://www.leweb.net/
http://techcrunch.com/category/events/
http://www.demo.com/
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 When filing for a mark, it’s important to bear in mind that other entities may object
to your claim (for example, if you attempt  to register something similar to an existing
brand). Your attorney will normally carry out a quick preliminary check to see if a com-
peting mark already exists. After you file your claim, third parties are given a period
(normally three months) during which they can present their objections to your claim.

 The normal process is to choose which trading classes you want to register your mark
for. These internationally recognized goods and services trading classes (called the Nice
Classification), as defined by the World Intellectual Property Organization (WIPO), break
down into 45 sections. The classes that directly apply to software developers are these:

 Class 38—Telecommunications
 Class 42—Scientific and technological services and research and design relating

thereto; industrial analysis and resear ch services; design and d evelopment of
computer hardware and software

If you a lso need to, for example, sell me rchandise with your company’s logo on i t,
you’ll have to register for other classes as well.

 In general, there are four main types of trademark:

 The word mark—A word, for example, with links to the company or the product,
or a made-up word or a word that stimulates association with the product or service.
This normally means your brand name.

 The figure mark—The visual design of the mark, for example, a logo (a word in a
special shape that creates a figure) or a picture, a symbol, a label, or letters or
numbers that have been given a particular form.

 The combination mark—Word and figure marks combined.
 The outfit mark—Specially designed packaging or a distinctive detail in or on the

item itself.

A trademark must be distinctive for the goods and services you provide. It can be recog-
nized as a sign that differentiates your goods or services as different from someone else’s.

 Trademarks can’t be registered if they

 Describe your goods or se rvices or any characterist ics of them, for example ,
marks that show the quality, quantity, purpose, value, or geographical origin of
your goods or services

 Have become customary in your line of trade
 Aren’t distinctive
 Are three-dimensional shapes, if the shape is typical of the goods you’re inter-

ested in (or part of them), has a function, or adds value to the goods
 Are specially protected emblems, like royal emblems
 Are offensive
 Are against the law, for example, promoting illegal drugs
 Are deceptive. There should be nothing in the mark that would lead the public

to think that your goods and services have a quality that they do not
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 In general, a registered trademark must be renewed every 10 years to keep it in force.
 A useful point to bear mind in the United States is that any time you claim rights in

a mark, you may use the TM (trademark) or SM (service mark) designation to alert the
public to your claim, regardless of whether you hav e filed an application with the
USPTO. You may use t he federal registration symbol ® only after the USPTO actually
registers a mark and not while an application is pending.

 The advantages of registering your trademark are as follows:11

 It may put people off using your trademark without your permission.
 It allows you to take legal action against anyone who uses your trademark with-

out your permission.
 It allows the authorities to bring criminal charges against counterfeiters if they

use your trademark.
 It is your property, which means you can sell it or let other people have a license

that allows them to use it.

11 Intellectual Property Office, UK Patent Office, http://www.ipo.gov.uk/types/patent/p-about/p-whatis.htm.

Frequently asked questions about trademark protection
If I register the logo in black and white, does that mean that the registered trade-
mark would be valid for all colors, or do I need to specify colors that I intend to use?

If you register a trademark, your registered rights are for that mark as filed, for exam-
ple, in b lack and white. If you file in a  specific color combination, your registered
rights will be in that mark in those colors.

Your infringement rights extend to similar marks, so protection may extend to other
color combinations. This really depends on the mark, the goods and/or services, and
the impact the colors may have.

There are no hard-and-fast rules because each application is considered on its own facts.

How long does it take to register?

If the national or international trademark examiner doesn’t raise objections and it
isn’t opposed, it normally takes around 12–18 months in the United States and 6
months in the European Union to become registered. If objections are raised, or if
your mark is opposed, it can take longer.

How much will it cost me?

In the United States, it will cost around $1,500 to register a mark for up to three
classes if you do it yourself and easily double that if you’re using a lawyer. The cost
of registering a community mark in Europe with validity across the 27 EU me mber
states for up to three different classes is roughly the same.

http://www.ipo.gov.uk/types/patent/p-about/p-whatis.htm
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12.3.2 Patenting your development

Patent law, like trademark law, varies from country to country. Some countries in Asia
are notorious for being particularly slack when enforcing patent ownershi p rights,
leading to brisk business in knock-off products. The United States allows inventors to
patent software code, whereas European patent law doesn’t allow this. Figure 12.7
shows a schematic from Apple’ s patent f iling application in March 2010 for the
iGroups software that al lows “clumping” of people i n a certain location at a certain
time. The patent application typically goes into extensive detail on the mechanics of
the technology and includes a number of detailed, labeled drawings describing it. 

 The advantage of the approach to patent ing in the United States is that mobile
developers have an opportunity to patent their software invention. The disadvantage
is that an enormous number of patents are filed, so there’s a greater need to be truly

Figure 12.7 One of the schematics from 
Apple’s patent for the iGroups software in 
March 2010. iGroups uses the iPhone’s 
positioning technology to broadcast and 
receive position tokens, which are 
timestamped and so create “clumps” of 
people who share a location at a given time.
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original as well as to carry out extensive research to ensure a similar patent is n’t
already filed with the USPTO.

 If you’re looking to obtain patent protection for your software in Europe, patent
lawyers may advise you to file for a combined software plus hardware patent. The hard-
ware in question doesn’ t necessarily need to be a new i nvention, but you’ll  need to
demonstrate that putting the two together leads to a genuinely new capability. In prac-
tice, this means that the actions that the user can take, or the use cases, need to be fully
documented and proven as unique.

WHAT’S A PATENT?

A patent protects new inventions and covers how things work, what they do, how they
do it, what they’re made of, and how they’re made. It gives the owner the right to pre-
vent others from making, using, importing, or selling the invention without
permission.

 In order for you to apply for a new patent your invention must

 Be new
 Have an inventive step that’s not obvious to someone with knowledge and expe-

rience in the subject
 Be capable of being made or used in some kind of industry

The patent also allows you to do the following:

 Sell the invention and all the intellectual property (IP) rights.
 License the invention to someone else but retain all the IP rights. You saw this as

a possible monetization strategy in chapter 8.
 Discuss the invention with others in order to set up a business based on the

invention. Having this protection is useful if you need to provide confidential
documentation during the due diligence process imposed by certain investors.

As with trademark registration, it’s normal practice to conduct a search to find out if
there are prior claims with overlapping technology patents. Two types of searches can
be conducted:

 Patentability search—A patentability search identifies any patents or other publi-
cations relevant to the novelty and inventiveness of your product or process.

 Freedom to operate patent search—A freedom to operate patent search finds out if
your idea will infringe on another patent that’s in force.

WHAT PROTECTION DOES A PATENT GIVE YOU?

The purpose of a patent is to protect the intellectual property of the inventor. Patents
prohibit anyone other than the patent ho lder from making or selling the patented
item (or using the business method) without the permission of the patent holder.
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 Protecting your ownership of an invention is the main reason why you should con-
sider getting a patent. When you want to ho ld the ownership rights for an invention,
it’s essential that you file for a patent as soon as possible.

 The patenting of technologies is becoming a key source of competitive advantage
for technology firms. Some of the tactics used by larger corporations in an attempt to
maintain their competitive advantage are controversial. Apart from the standar d,
defensive patent strategy, where a company files patents primarily to ensure that inno-
vations can b e practically used, offensive patenting is on the increase. An offensive
patent strategy is designed to build barriers to block competitors from gaining entry
to proprietary technologies. Nokia and Qualcomm have been locked in royalty dis-
putes for m any years, and, more recently, Nokia has turned its attention to Apple,
claiming that Apple “infringed and continues to infringe” on its patents with the sales
of its iPhone 3G, iPhone 3G S, iPod Touch, iPod nano, iPod Classic, iMac, Mac Pro,
Mac Mini, MacBook, MacBook Pro, and MacBook Air.

 You should now have a good overview of the main concepts of how to secure your
intellectual property through trademark and patent protection. You also saw how pat-
enting technologies can be a key compet itive advantage—and something that large
corporations (like Nokia, in the previous example) are prepared to battle intensely for.   

Frequently asked questions about patenting
Does the new development need to be fully tested before you can patent it?

No. Under patent law, there’s no need to prove that the invention works, as long as
it theoretically does so.

How long will it take to patent my development?

It’ll depend on the type of patent process chosen. If you’re filing for a global patent,
under the Patent Cooperation Treaty (PCT), it can take up to 30 months to complete
the process. National patents in the United States can take up to three years before
they’re granted.

How much will it cost to patent my development?

Again, it’ll depend on the type of patent. A global patent can cost around $8,000–
$9,000 to file.

How can I find out if a similar patent has already been filed?

In the United States, the USPTO offers an online database that you can search for
free. In Europe, the Espacenet portal offers the same functionality for European
searches.
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12.4 Summary
Although the creat ion of a business plan can appear like an abstract art to some, it
underpins the ability  of entrepreneurs to se ll their idea to their stakeholders, chief
among which are potential investors. If the start-up needs to grow rapidly, it’s likely
that it will need to tap into some source of funding sooner or later. In some cases, this
will feel like playing a lottery, with the odds stacked against success. By identifying the
ideal investor and the be st opportunities to be able to  present your idea, you can
redress the odds in your favor. Having developed your concept and business, it pays to
insure it from competitors by securing the intellectual property rights to your brand
and software development. Although this process can test the patience of  even the
most accommodating entrepreneur, it’s a worthwhile long-term investment in order
to secure your successful business. 

Nokia versus Qualcomm
The legal wrangling between Nokia and Qualcomm has hit the headlines consistently
over the last few years. This is perhaps no surprise given the amount of money in-
volved: Nokia had paid Qualcomm $450 million in 2006 in relation to a license owned
by Qualcomm for the CDMA standard. With the newer WCDMA standard coming on-
board, Nokia saw an opportunity to reduce its royalty payments to Qualcomm. The
tactics of the lawsuit involved Nokia accusing Qualcomm of illegally copying six of its
patents for mobile downloading of software applications and for mobile television
broadcasts. Nokia also claimed that Qualcomm’s contribution to the WCDMA standard
was much less than it was to CDMA. Qualcomm’s response was to call Nokia’s US law-
suit a “typical legal tit for tat” designed purely to affect the ongoing royalty negotiations.

Beware of the patent troll
Patent troll is a term used to define a company that files aggressive lawsuits without
a justifiable business motivation, but purely for material gain. The activities of patent
trolls involve

 Purchasing a patent, often from a bankrupt firm, and then suing another 
company by claiming that one of its products infringes on the purchased 
patent

 Enforcing patents against purported infringers without itself intending to 
manufacture the patented product or supply the patented service

 Enforcing patents despite having no manufacturing or research base

 Although most start-ups will be able to fly under the radar of patent trolls 
(because they aim for large companies that can pay up big), the lesson 
here is to make sure your individual patent is specific enough and 
sufficiently detailed to avoid future problems.
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A final word...
 Well done on getting through this book on location-aware applications—we hope

you enjoyed the journey! As mentioned i n the introduction, we’ve taken the unique
approach for a technical manual of blending both the technology and business flavor
into one book. We’ve done this so that you, the reader, can be in a better position to
develop killer location-aware apps. We also did it because we recognize that more and
more developers have a keen, entrepreneurial streak they wish to capitalize on. We’ve
built into the book some key, practical business knowledge necessary to convert your
enterprise into a successf ul one (and, who knows, maybe  among you is the  future
Mark Zuckerberg of mobile!). This book should have given you a solid overview of
how you can use location to make mobile apps effective, fun, and popular. Now you’re
ready to go out there and write your ow n chapter in the story of location-aware
applications!



appendix A:
Java code examples

referred to in chapter 2

The following listing is an example of the Java code required to fetch the handset
location obtained via GPS for use within a Java application.

Criteria cr = new Criteria();
cr.setPreferredPowerConsumption(Criteria.POWER_USAGE_LOW
cr.setAddressInfoRequired(false);
cr.setAltitudeRequired(false);
cr.setSpeedAndCourseRequired(false);
cr.setHorizontalAccuracy(Criteria.NO_REQUIREMENT); 
cr.setVerticalAccuracy(Criteria.NO_REQUIREMENT);

//cr.setPreferredResponseTime(30);
locationProvider = LocationProvider.getInstance(cr);

The next listing is an example of the Java code required to fetch the handset location
obtained via A-GPS for use within a Java application while limiting power consumption.

cr.setPreferredPowerConsumption(Criteria.POWER_USAGE_LOW
cr.setCostAllowed(MIDlet.useAssistedGPS);
cr.setAddressInfoRequired(false);
cr.setAltitudeRequired(false);
cr.setSpeedAndCourseRequired(false);
cr.setHorizontalAccuracy(Criteria.NO_REQUIREMENT); 
cr.setVerticalAccuracy(Criteria.NO_REQUIREMENT);

//cr.setPreferredResponseTime(30);
locationProvider = LocationProvider.getInstance(cr);

Listing A.1 Fetching a handset’s location from the inbuilt GPS receiver

Listing A.2 Fetching a handset’s location from the inbuilt AGPS receiver
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This listing shows the format in which the cell/get API key returns information on the
user’s exact position.

<rsp stat="ok">
<cell range="6000" lac="0" lat="53.4044704705058" nbSamples="47" 

lon="27.4110088888429" cellId="29513" mcc="250" mnc="99"/>
</rsp>

Listing A.3 The cell/get API key will return information in the following format



appendix B:
Business plan outline

I. Cover
II. Executive Summary
III. Table of Contents

 A. Analysis of the Idea and Business Opportunity

1. Description of the idea
2. Why is the idea a good business opportunity as well?
3. Competitive strategy
4. General objectives to be reached

 B. Presentation of the Entrepreneur or Development Team

 C. Study of the Business Environment

1. External factors affecting the project
2. Forces affecting the market
3. Analysis of risks, opportunities, and threats

 D. Structure of the Company

 E. SWOT (Strength, Weaknesses, Opportunities, and Threats) Matrix

 F. Research and Development Plan

 G. Agreements, Alliances, and Outsourcing

 H. Marketing Plan

1. Analysis of the project’s target market
2. Marketing mix

 Product
 Place
 Pricing policy
 Promotion

3. Customer relations management
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 I. Quality Management

 J. Production Plan

 K. Human Resources Plan

 L. Financial Plan

1. Investment plan
2. Projected cash flow and other statements
3. Break-even analysis

 M. Start-up Program

1. Prerequisite conditions
2. Incorporation process
3. Raising capital and/or subsidies

 N. Contingency Plan



appendix C:
Term sheet for

proposed investment

Anywhere, Date
This term sheet is entered into by Start-Up Company XYZ (hereinafter the “Company”), of Anywhere, 
U.S.A., and Investor ABC (hereinafter “Investor”), of (Insert Address).

The Company
Start-Up Company XYZ 

Founders
AN Other
SO Mebody

Investor
Investor ABC

Investment
$1,000,000

Form of Investment
Equity: Ordinary Shares (“the New Shares”)

Structure of Transaction
The Founders and the Investor will hold shares in the Company. References in this term sheet to 
the Company shall also apply to Holding as and when appropriate, for example, any restrictions on 
the transfer of shares or operating matters shall apply to all companies in the group. The final 
structure of the transaction will be determined following advice from tax and legal advisors.

Use of Proceeds
The Company will use the proceeds from the new financing for financing business operations 
according to the Business Plan.
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Disbursement Calendar
By Date—$1,000,000
In the event that the Company requires further external funding and the Company and the Investor 
agree on an appropriate valuation, there is the potential for the Investor to invest further in the 
Company.

Pre-Money Valuation
The Pre-Money Valuation is $10,000,000 based on a fully diluted number of shares and determines 
the number of New Shares.

Original Purchase Price per share
The Original Purchase Price per New Share will be based on the Pre-Money Valuation divided by 
all outstanding shares and shares equivalents, including options granted and options available for 
grant both under any existing share option plan and under the heading “Share Option Plan” below.

Dividends
No dividends will be payable in the first three years of the Company’s life.

Valuation Adjustment & Anti-dilution Provisions
Should further funding rounds or an IPO take place at a lower pre-money valuation than this round’s 
Post-Money Valuation, the Investor(s)’s effective conversion price will be adjusted in such a way that 
the capital contribution object of this investment round effectively takes place at the lowest pre-
money valuation.

Rate of Conversion
The number of Ordinary Shares into which each New Share may be converted will be determined 
by dividing the Original Purchase Price by the Conversion Price. The initial “Conversion Price” 
equals the Original Purchase Price. The Conversion Price will be subject to adjustment as set forth 
under the heading “Anti-dilution Provisions.”

Voting Rights
Subject to the applicable law, the Investor shall vote together with the other shares of the Company 
(on a 1:1 basis) on the basis of the number of Shares.

Anti-Dilution/Pre-emption Rights
In case of increase of the share capital of the Company (except for shares issued to employees/
consultants upon exercise of stock options), the Investor shall be entitled to participate up to and 
maintain the percentage of shares it currently holds in the Company before the contemplated 
increase. In the circumstance of not wishing to increase their share participation, the Investor 
shall be entitled (for a period of 2 years from the date of this agreement) to a refund of their origi-
nal investment plus a nominal 6% interest payment. 

Leavers
Should any of the Founders leave the Company as “good leavers” (to be defined) over the coming 
five years, their shares would be subject to a buyback by the Company at the Company’s discretion 
and then the remainder offered to the other shareholders pro rata to their existing shareholdings. 
Such buyback would take place at fair market value.
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Should any of the Founders leave the Company as “bad leavers,” a certain percentage of their 
shares would be subject to a buyback at nominal value by the Company at the Company’s discretion 
and then the remainder offered to the other shareholders pro rata to their existing shareholdings 
as follows:
•departs on or before month 12 80%
•departs after month 12 and up to month 24 60%
•departs after month 24 and up to month 36 40%
•departs after month 36 and up to month 48 20%
•departs after month 48 0%
The balance of the shares shall be dealt with as if the Founder was a “good leaver.”

Pre-emptive Rights (Transfer)
Right of first refusal applies among shareholders if one of them intends to sell his shareholding 
or part thereof.

Lock up & Co-sale
Management shall not be allowed to sell, pledge, or otherwise dispose of their shares without the 
prior written consent of the Investor. After 3 years, the Founders may transfer in total up to a fifth 
of their respective shareholding, subject to a right of first refusal for the Investor.
The restriction will not apply to transfers to family members, family trusts, the estate of the holder, 
or affiliates of institutional investors, provided that such transferees agree to such transfer and 
co-sale restrictions.
The parties whose shares are subject to the foregoing first refusal and co-sale rights will agree not 
to sell their shares to competitors or entities who invest in competitors.

Tag Along
Subject to the Lock up provisions as here above defined, should one or several of the existing 
shareholder(s) contemplate(s) to sell any share capital and/or voting right to a third party, such 
shareholder(s) undertake(s) not to make such transfer without allowing the other shareholders to 
benefit on a pro rata basis of such contemplated transfer under the same conditions than the 
ones provided by the third party. 

Permitted Transfers
The Investor(s) shall be allowed to transfer their shares to affiliates without triggering tag along rights, 
pre-emptive rights, veto rights, or other restrictions.

Share Option Plan and Phantom Share Plan
The Investor and the Company will determine a mutually agreeable pool of options for grant under 
a new Share Option Plan and/or the terms of a new Phantom Share Plan, which will be approved 
by the board. There will be no increase in the SOP and/or PSP options or the approval of any addi-
tional option plans without the consent of the Investor. 

Board of Directors
Initially, the board of directors shall consist of five directors. The Investor shall have a right to the 
percentage of board seats which reflects the percentage of the share capital of the company held 
by the Investor. Initially the Investor will appoint one director. It will also be allowed one observer 
at board meetings. The Investor’s representatives shall be reimbursed for costs and expenses in 
attending board meetings.
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The other initial directors shall be appointed as follows:
•3 members nominated by Founders;
•1 industry expert nominated by the Investor
•1 or more Non-Executive Directors with industry experience nominated by founders
The Board shall meet physically at least quarterly.
The Investor has the right to nominate the Secretary of the board.

Board Committees
The Board will establish an executive committee comprised of two executive directors and the 
director appointed by the Investor, which shall meet at least once a month to review the Company’s 
operations and performance.

Restrictive Provisions
For so long as the Company is not listed, the following decisions shall require the prior counselling 
with the Investor:

1. Altering or changing the rights, preferences, or privileges of the New Shares; 
2. Creating or issuing any class or series of shares or other securities having rights or prefer-

ence equal or superior to the New Shares;
3. Carrying-out a reclassification or recapitalization of the outstanding capital shares of 

the Company;
4. Increasing or decreasing the number of authorised shares of New Shares;
5. Declaring or paying any dividend or other distribution of cash, shares, or other assets, or the 

making of redemptions of ordinary shares or the Existing Ordinary Shares;
6. Amending, altering, or waiving any provision of the Company’s articles of association that 

adversely affects the holders of the New Shares;
7. Carrying out any dissolution, liquidation, or other winding up of the Company or the cessa-

tion of all or a substantial part of the business of the Company;
8. Determining the substantive terms and conditions and consummation of an IPO;
9. Carrying out a substantial asset sale, transfer, or disposition not in the Company’s ordinary 

course of business;
10. Approval of the annual budget including forecasted burn rate and strategic plan;
11. Changing the size of the board of directors;
12. Become a party to any merger or consolidation with any other corporation, company, or entity;

If the Company has subsidiaries (whether now or in the future), then these restrictions shall apply 
equally to those subsidiary companies. 

Access and Information Rights
The Investor will be entitled to receive from the Company:
•Annual financial statements (including a balance sheet, statement of income, and statement of 
cash flow), audited by an accounting firm, within 60 days after the end of each fiscal year;

•Quarterly report containing: revenue, gross profit margin, cash flow, sales pipe status, and product 
development roadmap update within 30 days from the end of each quarter;

•Quarterly review of the burn rate;
•The two previous items will be submitted to the Board each quarter so that the Board can 
express its position regarding them;

•Annual strategic plan and budget, at least 30 days prior to the first day of the year covered by 
such plan; and
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The Investor(s) and their counsel shall have, at reasonable times and upon reasonable notice, full 
access to all books and records of the Company, shall be entitled to review them at their discretion, 
and shall be entitled to inspect the properties of the Company and consult with management of 
the Company, all subject to standard confidentiality undertakings.

Representations and Warranties
Customary representations and warranties for transactions of this type will be provided to the 
Investor by the Founders with several and joint liability for each warrantor in case a representa-
tion or warranty shows to be incorrect.

Intellectual Property Rights and Inventions
Each Founder and each employee working in the Company shall be obliged to enter into an agree-
ment with the Company to inform it about, and assign to it, all inventions which may be subject to 
patent or other intellectual property protection.

Covenant Not to Compete
The Founders undertake to neither directly nor indirectly enter into competition, or hold ownership 
stakes in competing companies, with the Company or any of its subsidiaries as long as they work 
for the Company (whether as employees, managers or directors) and for a period of 12 months 
after any such position with the Company ceases and shall for the same period not solicit employ-
ees or active customers of the Company and shall not disclose any confidential information of the 
Company. Competition means any kind of business conducted by the Company at the time of ter-
mination of all of the relevant Founder’s positions with the Company.

Conditions Precedent to Signing
Customary closing conditions for transactions of this type including but not limited to:
•Completion of satisfying technical, financial (accounting and business plan), legal and human 
resources due diligence 

•Satisfactory review of legal documentation
•Absence of economic and/or regulatory facts or circumstances that may have a direct adverse 
impact on the value of the Company

•Liabilities according to the current bookkeeping
•Final approval of XYZ’s investment committee
•Accuracy of representations and warranties
•Satisfaction with market conditions
•Filing of amended charter documents establishing the rights and preferences of the New Shares

Signing Planning
Signing of this Term Sheet: Date
Closing: Date

Drafting
The transaction documents except the investment agreement will be drafted by the Investor’s 
legal advisers.

Exclusivity
The Company shall, and shall ensure that, for 1 month following the signature of this Term Sheet, 
its directors, employees, and advisers work exclusively with the Investor in the negotiation and 
issue of the New Shares and neither solicit, reply to offers, nor accept any new financing offers 
from other parties without the written consent of the Investor.

Furnishing Information
The Company shall during the exclusivity period referred to above provide the Investor with all 
available information on the Company which the Investor requests. 
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Governing Law
This Term Sheet shall be exclusively governed by U.S. Law. Place of jurisdiction shall be Anywhere, 
U.S.A.

Acceptance/Rejection
This Term Sheet shall become effective upon signing by all parties. If this Term Sheet is not 
signed within one week after it has been signed by the first party, this Term Sheet shall be null and 
void as against all parties.

Confidentiality and Press Releases
The contents of this Term Sheet, as well as the investment discussions presently underway 
between the Investor and the Company will be considered confidential by all parties. No press 
release will be issued at any point in relation to an eventual investment (or other outcome) without 
the prior approval of the Investor and the Company.

Legally Binding
With the exception of this section and the sections on “Exclusivity,” “Governing law,” and “Accep-
tance/Rejection,” and “Confidentiality and Press Releases,” this Term Sheet is legally non-binding 
and does not create any obligation for any party.

The foregoing term sheet is intended as an outline and does not purport to include all of the terms and 
conditions which will be contained in the definitive investment agreement. This summary is provided for 
discussion purposes only and is not intended as an offer or commitment to purchase, or an offer or 
commitment to sell, the securities described herein. Except as provided under “Legally Binding,” which 
is intended to bind the parties, the terms are not intended to be binding on any of the parties unless 
and until definitive documents for the transaction are executed.

_______________________________________
Start-Up Company XYZ

_______________________________________
Investor
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