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1 Abstract

Combining eCommerce with a GIS (Geographic InforamatSystem) will
lead to the creation @gCommerceThis is a very new concept, as the two systemas ar
currently very different. eCommerce systems argellgr web-based and fast, while
(traditional) GIS systems are desktop tools, renggihuge amounts of user interaction
and powerful processing. ldentifying and exploitithg current and potential overlap
between these systems, as well as creating a wedtdse systems will determine
how successful gCommerce will be.

The challenges in the area of gCommerce are:

® To determine whether or not it actually mattesspeople to have
location-enabled services, will people actuallyecarhere their goods
and services are coming from. In the price versus/enience modern
marketplace, would people be prepared to pay $lighbre for local
goods and services if they can get them more quicklwould they be
prepared to wait longer for their good or servioethe convenience of
buying online?

(i) How GIS applications and services are facilitating growth and
driving the need for modern business. How a nicheket has now been
thrust into the public spotlight because of the maece of modern
Internet mapping systems.

| will also look into some of the challenges in immpenting these systems and
bringing legacy old file-based systems into the eradnternet world of software.



2 Executive Summary

Maps are essential to many people in their everydsly, from taxi drivers to
tourists to airline pilots. The everyday need foap®m has increased in an ever-
shrinking world. GIS (Geographic Information Systnare electronic mapping
systems usually heavily customised for the orgaioisghat has commissioned their
production. With the expansion of eCommerce anch@e€ommerce in recent years,
the stage is set for gCommerce (GIS Commerce)wobsrome a serious reality.

In the same way that the three main areas of eCooensge B2C, B2B and
G2C, these are the large areas in gCommerce; howéwey would be in reverse
order of importance. G2C gCommerce applications regeessary for the smooth
operation of state planning and regular processels as farmer grant payments or
land registry. B2B gCommerce can be very usefuVigualising market data and
helping sales and marketing teams. Organisatioaishiive such systems can really
have a competitive advantage over their competi®82C gCommerce is all about
location enabled sales, helping potential custosnerlocate their nearest coffee shop
or cinema and providing them with purchases, lyeeibffering direct purchasing on
information that will lead to sales.

The GIS software industry historically has not nowéth the same speed of
development as the rest of the software industrgdifional large printed maps were
still in operation until recently, with the planseworking directly on them. The
technology went digital, but still retained theefihotion, with large powerful desktop
computers required to work on large computer fil@s a single operation. Now,
through recent software developments, the GIS inguss been able to follow the
rest of the software development industry in adapits “Enterprise Architecture”,
which has a three-tiered architecture system comigsing of a database, application
server and a client application (typically a welbveser) in front of the user of the
system.

One of the great challenges facing the developmoktitese software systems
was to enable spatial data to be stored successidl database. This was achieved in
1999 by the Oracle Corporation, when they reledbed'Oracle Spatial” module in
their database product. One of the other major dtses was the different formats
that data was presented in, where data that wgmating from any of the traditional
file-based GIS software vendors was difficult ttegrate into the database. Then to
further compound the problem, data was suppliedifferent projection systems,
which used different coordinates to represent tmes geographical place on the
earth. However, with the maturity of the Oracleath@ise and other tools, these data
issues were no longer blocking progress and coioretsols and database procedures
achieved interoperability.

The emergence of the Open Geospatial ConsortiumCjOé3 a standards
body has also greatly helped with the interopeitgtbdf GIS applications and has
formalised a set of the software capabilities.

The Internet search engines (Google, Yahoo!, Adk,..¢ have recently
realised the benefit of maps and all released “Los@arch capabilities, providing
online maps for the whole world. These Internet pimag services have hit the
Internet in a wave of publicity, creating a lot iaterest from both casual Internet
users and businesses alike. As a result many @a@j#ons are now installing mapping
capabilities to assist the business efficienciesl gnowth. Organisations have



identified that having some mapping capability wiillfact give them a competitive
advantage over their competitors. Furthermore etheternet mapping services, while
being quite simple and offering only some of theatalities of the major GIS
applications, provide API's (Application Programmeénterface), so that developers
can produce their own web-based applications onotfothese services relatively
easily. This all has the effect of creating morended for maps.

In Ireland, we have been quite progressive in tthepaon of modern GIS
applications with enterprise architecture. The dmpant of agriculture has moved
from separate legacy GIS and payments systemsansingle online integrated
mapping and payments system. The forestry servicesub-department of the
department of agriculture) soon followed suit watlsimilar online system. However,
this one had a public access point where peopl&l dbemselves submit claims via
interacting with a map. The eGovernment initiathas mean that services like these
have become essential for the types of work they dd as online maps gain
popularity and ease of development the desireHemtwill go from “nice to have”
additions to services, to live implementations.

There are huge growth potential areas for the GXB and B2C areas of
gCommerce. Growth areas for G2C gCommerce wouldudec any public
information service where location information ismportant, such as public
directories or service locations. For B2B gCommegrewth areas in GeoMarketing
and data provision have been identified. In thaafeB2C gCommerce, any business
providing concise geographic information to custmne a potentially huge growth
area. For example, Shopping portals or propertgttmcservices.

People’s attitudes to gCommerce are generally igesitnd as my survey has
shown. There was a warm reception to the new omhapping services and people
enjoy using them. The online community would waomriore maps as part of their
online services and purchasing. GPS (Global Positgp Satellite) systems are
increasing people’s daily reliance on maps and leabiplementations of the online
mapping services are also leading to increaseceusagapping.

In conclusion, maps are fast becoming an imponpant of regular Internet
usage. We currently stand on the threshold of antdpbal deployment of mapping
and GIS technology, and as more and more orgammsatee the benefits that maps
will bring to their business, we will see GIS-badedhnology integrated more and
more into our daily lives.



3 Introduction

Maps are everywhere. From the small station magtybu will see on the
DART or Tube, to the estate layout plans that yee at the front of new housing
estates right up to road maps or even maps of tirkdvas seen in Atlas’'s. People
depend on these maps every day for direction.lh®st expected that any tourist,
visiting a new city for the first time will have itheir possession a guide book
including a map.

Our need for maps has grown over the recent ye#ts reduced airfares and
a more connected global community (connected \eakernet). There is a need for
more maps to be made available in different forrt@mes larger audience.

Given that the generation of maps is already anegs, and maps are
recognised as a major information medium, it onlgkes sense that maps are now
being delivered via the greatest information resewf our time - the Internet. Maps
have pretty much been an untapped resource omtéenét until very recently when
some of the larger Internet search engines (Thatakoo, Microsoft and Google)
unveiled mapping functionality. Private organisatio and state bodies had
computerised mapping systems, but very few of tlvesee online and even fewer
were in the public domain.

Electronic commerce @Commercés a term that has penetrated the everyday
lives of most Internet users, meaning “Any businds® is carried out over an
electronic network”, or as generally understood siBess carried out over the
Internet”. This form of Commerce is all around guadt of our regular Internet usage.
In recent years Mobile Commerce arCommercehas emerged, which can be
basically defined as “Electronic Commerce faciéthtoy mobile devices”. While
mCommerce has not grown as rapidly or as widelgGmmmerce, the mobile market
for ring-tones and games is huge, with service$ aigcparking fees and charitable
donations now being facilitated through paymenta wnobile phones. In this
dissertation, | will look at the new area of GISn@uerce, orgCommerce (GIS
stands for Geographic Information System). Thisas a widely recognised term, in
the way that eCommerce or mCommerce currentlylareit is a new area in which
all the standard forms of eCommerce are possiil® @usiness to Business), B2C
(Business to Customer) and G2C (Government to &2ijiz

eGovernment initiatives are now being commonlyewlbut across Europe
and the United States, and core among these seraiee the ones that have a
geographic component, such as Agriculture, Forebtarine, Healthcare and Census.
Coupling these services with the emerging onlires@nce of mapping functionality
offered by the search engines and the potentiakehdor gCommerce applications
will be an obvious way forward.

The problem is that GIS systems are very traditiana have not progressed
at the same rate of development as other softwateras. The vast majority of GIS
systems today still require powerful desktop maehirthat operate heavy-duty
software, which depends on large file-based daighBrmore, specialised skills are
not only required to program these applicationg, ddgo to work with the tools,
meaning that any modernisation in the industry guate a slow process.

Data is also a major problem on three levels. 1l)aDavailability can be
scarce, or difficult to obtain, and even if fountccould be extremely expensive. 2)
The quality of the data may not be good, and inesmases the data may have



originated from old hand-drawn maps. 3) The daten&t can be an issue, as data is
offered in different projection systems (e.g. Iridhational Grid, British National Grid
or a Global Latitude/Longitude System) by varioupgiers..

Providing online tailored mapping solutions for aoerce is not without its
challenges, but some recent advancement’'s have tmeele that can now help
facilitate their development and interoperability this Dissertation | will look at the
evolution of GIS systems, including their potentiahd study some existing
applications. Then identifying growth areas and raawl emerging markets for this
new technology, | will take a look at the factoffeeting the demand for modern GIS
driven applications.



4 gCommerce — A Definition

“gCommerce”is a term that | have largely invented for the msgs of this
Dissertation, as an intersection of GIS and eCoroejeso as with eCommerce, there
are business models within gCommerce; the main dme#sg B2C (Business to
Customer), B2B (Business to Business) and G2C (faovent to Citizen).

There are two possible implementations of gCommeficstly as a pure
enterprise, where the business is: information @&sdprovision and querying.
Secondly, as an eCommerce facilitator: where thmyigghic information is used at
the initial stages of a business transaction,sgrching for electronic stores in your
area that have a specific DVD player, then progegth purchase it.

4.1 B2C gCommerce

In Business to consumer gCommerce, the geographipanent typically acts
as a business (or eBusiness) facilitator, helpunghmsers to locate products at most
convenient locations (and possible at the besepfar them.
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Example 1, Pixmania.com

Pixmania.com is a European eCommerce websiteingehll kinds of
electronic goods, from digital cameras to DVD relers. Users of the site are initially
presented with a Map of Europe and asked to stieat country before entering the
store. This way, certain products can be preseamtéttden depending on the country



and even its regulations. Shipping rates and coagcency and even helpdesk phone
numbers are all presented to the customer in asiaml effective format.
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Example 2 maps Google.com

Google Maps has become somewhat of an Internetopimenon since its
launch almost two years ago. Simple but effectind axtremely user friendly and
fast have made it such a success. But not only & useful mapping and route
planning resource, it now acts as a business andiegss facilitator. In the image
above, a simple search for “Coffee” in New Yorkurets a lot of results. Clicking on
one of these results not only highlights the coB8hep, but also provides its address
and contact number and directs to the shop. Erglainybody to search for local
services and then proceed to make purchases.

Comparison price shopping services have becomelaon recent years,
with  many websites such as:Froogle.Google.com www.MySimon.com
www.Kelkoo.com and www.PriceGrabber.comappearing, all offering similar
services. However, none of these sites make angfusaps to aid the searching. One
drawback with online shopping is the delivery, a@ndan be very expensive and the
time it will take to actually receive your items ynaot be satisfactory. A potentially
lucrative hole in the market exists whereby onethefse comparison shops could
provide comparisons between the various local leztai For example if someone
wished to purchase a “Philips DVP5900 DVD Playerhap is presented with their
local stores that stock the item, and informatitwowd these stores. In this way, a
comparison shop could facilitate traditional staasavell as online ones.




4.2 B2B gCommerce

The vast majority of GIS or mapping solutions aeavily tailored and take a
long time to develop. The main B2B activity in timhole gCommerce area is in
providing the spatial data to facilitate the opembf another application. Most large
organisations have many sources and formats ofasplata, or data that is spatially
referenced e.g., a customer name and address.xkompk a utility company may
source base-map data from their national mappiren@g customer demographic
data from the census agency, network data fromn thven surveyors and geological
data from yet another. If this data is to be of tisen it must be: Converted or
transformed into a common format and data modeltedtin a common data store
that allows meaningful searches across the datdbaratcessible in whatever format
that the user requires.

This data provision may be in the form of raw daswould be provided from
the likes of NAVTEQ, TeleAtlas or Ordinance Surveshere the data is sold as-is to
the customers. Alternatively, organisations (Sush Baitish Telecom) that have
themselves collected large amounts of spatial @atbhave the means to interact and
distribute it, would provide the rendered data clieto customers applications, to
facilitate their operation.

4.3 G2C gCommerce

There is a growing need for governments to provadéne services to its
citizens. In Ireland alone, the eGovernment initeathas seen a whole range of
services from Motor Tax to Revenue offer onlinevesss. However, some services
like Agriculture, Forestry and Marine will obvioystequire maps in them.

GIS is fast becoming an essential element for Gowents worldwide. Geo-
Spatial data is of key importance to Governmentstate bodies worldwide as many
issues and challenges facing this sector are gploigréby nature. Government
departments are increasingly looking to spatiabdatr essential urban and rural
planning and management. Spatial analysis theredocetical in many government
decisions, for example, where is the best areaitid la new hospital? What are the
trends in disease outbreaks? Where are the movermoeerndangered species? How
can agricultural land be managed to ensure effi@dministration of farm grants?

The public sector needs GIS systems, and in péatidlveb-based spatial
applications, to make their use of spatial dataenggdficient and cost effective for the
move towards e-Government initiatives and solutions

Services like the Forestry portal (below) allow pleoto visualise area and
apply for forestry grants - all online. Later | iMbok at a case study of the Irish
Department of Agriculture and Department of Foresis well as looking at the
potential for another department (that you would mapect to use mapping
functionality), to deliver a G2C service.
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5 The Evolution of GIS

GIS has long been very profitable (worth an estada&8 billion a year), but a
specialist area of computing, typically requiringpensive hardware, CAD (Computer
Aided Design) drawing tools and large AO plottefhis expensive equipment and
specialised software made the industry a very prtohe one and not open to new
entrants. A skilled planner would typically work ¢ime large printed maps and use
these as a guide to his or her CAD work.

Chear Creek Fine Progression |

An AO Plotter

Due to the complexity of the data and the shedume of data usually
required, GIS systems required cutting edge any @egpensive hardware to run on.
In addition the skill levels required to use thelsowere so great that in-depth
specialist training was required to be able to theen. All this added up to meaning
that any GIS work that an organisation requiredaligthad to be outsourced and
ended up being prohibitively expensive.

As software evolved GIS software did so at a slopage. The software still
largely runs on files and requires dedicated angkegive hardware. The Industry
leader (ESRIwww.ESRI.con), which holds an estimated 85% market share, still
maintains this Single-User, file-Based architecforehe majority of its deployments.
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ESRI's ArcMap Desktop GIS Application

However, new entrants and changing technology Hiaedly forced the GIS
industry into more Enterprise Architecturally stured applications. In 1999
Database behemoth Oracle released Oracle 8i, whiclhe first time featured a
Spatial component. This allowed Geometric informatio be stored in a relational
database in exactly the same manner as all othedatd data. This was a huge
breakthrough as it meant that all the standardifeatof databases, such as fail-over,
replication, clustering, reliability and concurreatcess were now possible with
spatial data for use in GIS systems. Once theapatid computationally expensive
calculations could be carried out in the databtss, meant that the users of the GIS
system no longer required huge workstations anch viihterprise architecture
delivering applications to lightweight clients, a#ly through simple web interfaces,
the complexity was reduced meaning that it wassooh a speciality to be proficient
in modern GIS tools.



Modern Web-Based Database-Driven GIS Application

This software evolution has spread across the iGd8stry, with new and
innovative architectures appearing from all théedént vendors with interoperability
being of paramount importance. However, there aoe recognised standards
available. The emergence of the OGC (Open GIS QCtuosg
http://www.opengeospatial.ofjghas attempted to address some of these issules wit
new web standards, but this is a slow process.

We are approaching convergence on 3-tiered, Opemd&rds driven,
Enterprise architectured GIS applications. As marel more solutions become
available and supporting technologies emerge. TRSQL database has supported
spatial data since version 4.1, while Microsoft h@ans to integrate a spatial
component into SQL ServeWe see you, our customers, requiring a data platfor
that can store and manage all of the different ees of data, XML, e-mail,
time/calendar, file, document, spatial, étsaid Microsoft Senior Vice President Paul
Flessner recently. Hardly surprising for a $8 biilia year industry.




6 Interoperability

One of the major issues in the GIS industry is dé&amats and
interoperability. Mapping and spatial applicaticare quite expensive, given that an
“Off-the-shelf” application will rarely be sufficié for a customer’s requirement, and
as a result an amount of tailoring (Customisationpmduct extension) is often
required on the base software. Once a particullatisn has been invested in and
implemented there is the issue of vendor lock-iive@ that a lot of the industry still
works on file-based applications, moving from opel&cation to another can be quite
difficult and expensive. There are two ways to apph interoperability in modern
GIS and these are: Database-Centric architectured €0GC) Standards
implementation.

6.1 Database-Centric architectures

Oracle had great foresight when they introducespaial module into their
world-leading database product in 1999 for theeBease. They created as new data-
type called “MDSYS.SDO_GEOMETRY”, which could bedexed, queried and
manipulated in the exact same way as other standatabase data-types (e.g.
Numbers, Strings and Dates).

Spatial Data appears as any other data would in@racle Database



However, the adoption of Oracle Spatial by the @Gi@ustry was very slow,
why would vendors migrate their architecture antepbally loose tied in clients, by
going through the hardship of altering their prad@cSpatial was initially only
available in the “Enterprise Edition” of the Oraclatabase, which was prohibitively
expensive. A trimmed down subset of the spatial uteodalled “Locator” was later
introduced into Oracle 9i, which featured the vasijority of the spatial components
(though some were listed as being in an “Unsuppbdidate). When Oracle released
version 10g (Release 2) of its database produttykear, its came with extra new
spatial functionality such as Topology (A System fisaintaining connectivity and
validation of spatial data) and GeoRaster (A Getefeaced image format, which
helped in the placement and fast rendering of bphatographic and other scanned
image data) in the Enterprise edition of the sofenand as a result all of the standard
functionality of spatial was made available in tbeator functionality in the standard
edition of the software. This year Oracle releaSeacle Express Edition (XE) of the
database software, which is a version of the Ordatabase that is free to develop
with, deploy applications against and distributeclided in Oracle XE was the full
Locator functionality. This meant that Oracle splIS solutions were no longer
prohibitively expensive.

The evolution and maturity of the Oracle datakese in particular its spatial
component has continued to offer greater capadsliind as a result it has had a
profound effect on the GIS industry. As governmerdiate bodies and private
organisations were inviting the GIS vendors to &rfdr contracts, more and more of
them were citing a requirement that the deploynachitecture required to have
Oracle Spatial at its core. Some of the larger vende.g. ESRI) initially resisted a
full implementation of the Oracle Spatial featuredanerely inserted their files into



the database and used the spatial feature to metetbem for lookup and retrieval,

then their applications carried on working on thesfas per normal. However, over
time they have come to accept the position of dtatthse in the market, and nearly
all of the GIS vendors now have direct supporttha Oracle Spatial data format, in

the same way as they have support for their owprptary file formats.

6.2 Projection Systems

One of the huge challenges of interoperabilitythe different projection
systems used to present data. Map projectionsvavibinsforming a representation
of the world in three dimensions to a represemtatioonly two dimensions, which
can be mapped directly on a planar surface (i.edB&d on screen or plotted onto a
printout).

Some distortions of conformity, distance, directi@cale, and area always
result from this process. Some projections mininstortions in some of these
properties at the expense of maximizing errors tinexs. Some projections are
attempts to only moderately distort all of thesepearties.



The difference in the United States as
displayed in 3 different projection systems

In one small country the area of the country mayapproximated within a
reasonable parameter without the need to takeaittount the curvature of the Earth.
This approach cannot suffice however for expananeas of land, as the distortion
will become too great. The world is not flat angrajection system that takes this
ellipsoid shape of the Earth is required, whengiesg a map that will cover many
hundreds or thousands of kilometres, for examplssRu) or the United States as in
the image above.

The Mercator projection system is no longer geherased for large-area
maps, as it results in massive distortions withardgto the relative size of the
continents. When representing a very large area small-scale map, it will usually
be the case that an equal area map is preferabld, w&ill result in a realistic
representation of the relative size of differergioas. Thus projections commonly
used for world maps, are equal area.

However, for mapping a circular region, such asvthele of the Antarctic, a
normal equal-area projection is inappropriate, ssidistortion will increase equally in
all directions from the centre outwards. In thiseapecial polar projection systems
are required.

In the case of Ireland, we have our own distinojgmtion system, called “The
Irish National Grid”, which is represented by 20uare 100km blocks, each
identified by a letter. So the co-ordinates of dé¢éfined in this projection system are
all relative to the starting point in the lowertléfand corner. The challenge arises
when you want to display a map with a world imagéehie background and a map of
Irish data (e.g. County Boundaries) rendered orotap



Projection systems are a huge issue, particulahgn attempting to render
data from multiple sources that are offered ineddht projection systems in one
image. The conversion of data from one projectigatesn to another is a very
complex mathematical conversion that can requidetaof computational power.
However, a feature in Oracle spatial allows for tleeprojection of data in one
projection system into another system quickly aadilg, allowing all data to be
viewed together. This is one of the more populdlinge points of Oracle to its
customers; data from multiple distinct sources,sentéed in different formats and
projection systems, once imported into Oracle $patiinherently interoperable.

6.3 Standards Implementation (OGC)

The Open Geospatial Consortium (OGC) is a nonHpoofjanisation leading
development of standards for the GIS industry. fidason for the emergence of the
OGC was due to the rapid expansion in the usagél8fsystems. While several
commercial GIS products were available, for a \wgrad reasons related to funding,
some agencies developed their own GIS software. Agfication users liked the
power and potential of the new mapping and spainalysis tools. However, the
expensive software's limited extensibility and ftelity and inability to share
geospatial data between systems caused sevemafiust Users were forced to use
inefficient, time consuming and error-prone datnsfer methods. Interoperability
was non-existent.

When the OGC was created in 1994, it was knownthas Open GIS
Consortium and was not strictly a non-profit orgarion. They provided consultancy
work for organisations within the GIS industry asften out of that paid consultancy
work came a new OGC standards specification. Thargedges or disadvantages of
this approach can be and have been argued, btadheemains that out of that work
the GIS industry now has a set of standards, upbithwGIS applications can



interoperate. These standards are for web servicgng service-oriented
architecture’s (SOA).

The OGC has created a lot of standards for the i@d8stry, but principal
among them are: Geographic Mark-up Language (GMIgb Map Service (WMS),
Web Feature Service (WFS), ISO Metadata and Ca&lelg Services.

6.4 Geographic Mark-up Language (GML)

GML is a storage structure for geographic data,etbasn XML. GML
provides a way to encode spatial data into XML doents. However, it is not a
formalised specification, in that there is no s@trfat in which GML files must be
constructed. Instead, GML is a specification thiavwes Application Developers to
create their own XML vocabularies.

Geometry’s can be represented in many differeahdprmats, here is a how a
LineString (Geometry type for a Line made up of tiplg points) going around the
equator would be represented in different formats:

6.4.1 WKTEXT
“Well Known Text” Format
LINESTRING(-180 0, 180 0)

6.4.2 Oracle Spatial
MDSYS.SDO_GEOMETRY(2002, 8307,
MDSYS.SDO_ELEM_INFO_ARRAY(1, 121, 1), NULL,
MDSYS.SDO_ORDINATE_ARRAY(-180,0,180,0) )

6.4.3 GML
<gml:LineString srsName="http://www.opengis.net/{pré/epsg.xml#4326" >
<gml:coordinates>-180.0,0 180,0 </gml:coortksa
</gml:LineString>

See Appendix A for a full sample GML file.

While the Well-Known Text format looks by far theost simple, it does
not allow for the easy linkage to other attributormation about the geometry, in
the way that a database table or extensible XM& Would. Furthermore, the
Well-Known test format does not contain any pragctisystem information, that
is: 8307 in the Oracle Spatial example and 4326enGML example.

However, therein lies one of the major new interap#ity challenges. In
the examples above, the Oracle Spatial databaseths@umber 8307 to indicate
which is a Spatial Reference ldentifier (SRID) teta is presented in. Oracle
maintains its own collection of about 2000 of thegatial reference systems.
While, on the other hand, GML uses the number 4@26epresent its spatial
reference system, the systems that GML uses aredp by the European
Petroleum Survey Group, hence EPSG. Conversiomapuging between SRID’s
and EPSG's is a hot topic in the GIS industry rigbtv. Oracle have made some
moves towards resolving the ambiguity, by providisgme (not complete)



conversion tables between the two systems witHatest release of its database
software (10g Release 2), however such is the @atnl complexity of projection
systems, that this conversion issue will not goyainghe short term.

6.5 Web Map Service (WMS)

A Web Map Service is quite a simple but very cleidea. It is a HTTP
request for a map image, where all the parametditseadesired image are passed in
the request URL.

A Sample WMS Request would look like the following
http://demol.espatialcom/ismart5/serviet/WebMapBEPREQUEST=GetMap&
SRS=4326&LAYERS=STATES,COUNTIES,WATER,IMAGES&BBOX%80,-
90,180,90&VERSION=1.1.1&TRANSPARENT=TRUE&
WIDTH=1140&HEIGHT=720&FORMAT=GIF

Examining the request, its simplicity becomes appar

- Arequest for an image is being sent using versiarl of the WMS
specification
REQUEST=GetMap
VERSION=1.1.1
A Transparent GIF is being requested
FORMAT=GIF
TRANSPARENT=TRUE
The size of the desired Image is 1140 pixels wig&20 pixels high
WIDTH=1140
HEIGHT=720
The coordinates referenced are in EPSG 4326
EPSG=4326
The Image should represent the real-world ared 80;90 to 180,90
(i.e. The whole world in EPSG 4326)
BBOX=-180,-90,180,90
The layers to display in the image are: Statesn@es, Water and Images
LAYERS=STATES,COUNTIES,WATER,IMAGES



Image showing data from eSpatial’'s iISMART Server
displayed via WMS in ESRI's ArcExplorer

Because of the simplicity of the WMS standardhyas been widely adopted
across the GIS industry. Form a software develspaoint of view, by just adding a
small piece of software to their product, WMS resjgecan be generated and
interpreted and the rest of the application carcgse them as the software regularly
would.

6.6 Web Feature Service (WFS)

The WFS service defines a HTTP-based service #tlaivs clients to
manipulate spatial data elements encoded as GMlundests. While the WMS
service supports simple map-retrieval, the WFSiserdefines query, insert, delete
and update operations on spatial servers. Quanesipdates can support both spatial
and non-spatial constraints. This allows for muchear connectivity between spatial
servers. Data is requested as GML and edited GMdeig back (via HTTP) to the
WEFS server where the necessary modifications adermathe underlying database or
files or other data cache.

6.7 1SO metadata

“Metadata” is data about data. For spatial systémssis data about spatial data
sets — “Feature Metadata”, and data about spatialices — “Service Metadata”.
Feature metadata is of particular importance asthenes of data sets available to a
system may make it difficult for users to find neeat data. Such large volumes of
data sets are created through use of large dathaases



Metadata for data sets describe such things asmegnd dates / times of
validity, originating organisation, copyright, carasnts on use, quality, abstract &
keywords... Metadata for a collection of data setmfba metadata catalog
Metadata specifications need to cover two things:

1) Abstract — the data elements to record and tiesicriptions (types, code-lists,
etc)

2) Implementation — An encoding of an abstract gigation in specified
formats, such as XML.

6.8 OGC Catalog Web Services

For Spatial Data Infrastructures built with intemoected OGC servers, it may
be desirable for clients of remote data serverset@ble to remotely query metadata
catalogs for the data sets available from theseeserThe OGC provide a Catalog
Services specification for such catalog enquirywises: This provides for a number
of communication options, one being an Internet wetvice. This is a web service
provides searching of catalogs of metadata abailadole spatial data.

6.9 OGC Interoperability

The OGC has defined a good set of web service atdadhat can facilitate
interoperability in modern GIS. Other services uitd Web Coverage Service (WCS)
and the simple Feature specification (which isrtteen standard implemented inside
the Oracle Spatial data model). Due to the natéitbese web services, they can be
retrofitted on to most existing GIS software sauos and products without too much
difficulty, compared with direct support for Orackpatial, which may be more
difficult for the software vendors. With one eye thwe future and other services, the
vast majority of GIS software ten that are appepmowadays will explicitly list
GML, WMS and WFS (at a very minimum) as a list ecassary OGC compliance
requirements for any software. Any decent GIS saféawill have support for most if
not all of the OGC standards.



7 Internet Maps — Friend or Foe to the Industry?

Internet maps, and in particular the Mapping andadlsearching functionality
offered by the search engines have gained popuksithe organisations promote the
services. Now Internet users are making real usthefservices, going beyond the
trivial “Internet Tourist” exploring the world frontheir desktop, to effective use of
the maps, searching for specific locations andisesv Services have at this point
reached a level where their popularity has driventtaffic to the site up to a level
where their commercial potential can be realised.

7.1 Yahoo! Maps

Yahoo! were the first to launch a mapping featwe,as such it is the most
mature of all Internet mappings services. It haseedly complimented the directory-
like structure that Yahoo! implement.

Yahoo! Maps Interface

Not only are the maps clear and quite easy tolugeyYahoo! have integrated
eBusiness content directly into the service, bylifating the direct searching for
specific products and services on the map at dok of a button (For example, Avis
Rent-a-Car or Holiday Inn, two of the most useksgaurces to a traveller, in the map



above). With commercial links and even links tcelitraffic updates, Yahoo! Maps
are definitely the most sophisticated Internet niaggervice.

7.2 Google Maps

When the Internet behemoth that is Google releaseservice it is always
backed up with extensive reliability, is extremsiynple and fast to use and almost
immediately it becomes very popular with Internsens, often over-shadowing its
predecessors. Google Maps is no exception toules r

Google Maps Interface

The key to the success of Google Maps is its speedimage quality. By
making use of Google’s vast array of servers woidégwand using these to cache
(Store in memory for instant access, without havmgead data from disk or out of a
database) the data, they can render the map Intagetremely short spaces of time.
The image quality, ease of interaction and oversdlbility have really thrown down
the gauntlet to all other Internet mapping servimed even GIS tools as the standard
to try to attain. Such is the success of Google $viimt it has now been promoted to
the very front on the Google homepage, where miliof people every day can see
the link and go on to searching local data.



Google also have two business applications (orng@erce Applications),
running from their Maps service. The first is Adv&ng, allowing sponsored links to
appear in local searches.

Sponsored Ads for Hotels in New York

The second gCommerce application that Google theesédave developed
on top of their Maps service is called “Google Rieder”, which monitors the real
time taxi and shuttle bus locations around mangddyS cities. This is an excellent
example of a gCommerce application, in that it'sddeial to its customers and can
be profitable for Google charging for listings & tsite.

Google have also provided their API's (ApplicatiBnogrammers Interface)
for Google Maps, with allows for developers to grege Google maps directly with
their own websites or applications. Numerous vatgresting implementations of this
technology have recently appeared online and a teawm “Geo-Blogging” ahs
emerged, whereby people can take photographs eorjast mark locations on a map,
with a piece of information.

Geo-Blogging



Google Ride Finder in Action

7.3 Microsoft Maps

Never to be outdone (for too long) by Google, Mgofh have recently
revamped its searching capability and the MSN $esecvice will soon be replaced
by Windows Live (www.Live.com), featuring a fullyustomisable homepage and
search interface. And core among these searctcesniill be the map searching.



The Microsoft Live, Local Maps Interface

The Microsoft Live service looks remarkably similo the Google Maps
interface and is largely functional in the same n&nThe service makes good use of
the whole screen, with lots of potential for futw@mmercial add-ons, which can be
expected after the service emerges from its Batast

7.4 Ask Maps

The Ask.com search engine has been building ugid seputation over the
past year, after re-branding fromww.AskJeeves.cojrat the core of its success is its
simple and effective user interface (which looksaekably similar to Google’s
interface). It was only natural that they wouldocalsave a mapping service. The
service is clear and simple, with commercial po&nt




The Ask.com Maps Interface

7.5 Google Earth

When Google acquired the GIS Imagery provide KegHuwolo years ago, they
took all the technology that KeyHole had, then comabt that with their fast data
retrieval capabilities in its Google Maps servioe areated the Google Earth desktop
tool. The tools extends the Google Maps functiapaby utilising all the power of
your own desktop and local memory, even addingufeatsuch as 3D terrain and 3D
buildings for US cities.



The Google Earth Interface, displaying 3D data

Google Earth is an eCommerce facilitator, having tapability to activate
and deactivate layers of data that will displayomemodation, dining, finance and
other local business listings.

Google Earth is a free download for the standaitiom, but for $20 you get
Google Earth plus, featuring faster performanceSGBlobal Positioning Satellite)
interaction and simple annotation (drawing on tle)nGoogle Earth professional is
available for $400, which contains a whole rangexdfa capabilities, plus and extra
GIS data import module (for a further $200), whieitl turn Google Earth into a full
GIS application. Google Earth even has Enterprisgoas that have the potential to
replace large-scale GIS system deployments, whiely be a threat to the GIS
industry.

7.6 The Threat to the GIS Industry

All the Internet mapping services have API's (Applion Programmers
Interface) not just the Google Maps (as previousigntioned), which allow
developers to take the basic service and architeetud develop their own web-based
mapping services on top of their technology. Howetlee terms and conditions for
the usage of these API's prohibit their use for owrcial applications, without
expressed permission. This is so that licensedarde charged at more commercial
rates.

The emergence of these Internet mapping servidésewe the GIS industry
well; it will push maps right into the faces of reand more Internet users who will



expect to see more maps online. Considering thatoapnately 85% of all business

data will contain some spatial component, more sup® of mapping can only be

good for GIS vendors. The challenge now is for thenmatch the ease of use and
performance of the Internet services in their stadépplication.



8 Case Study 1 — Irish Department of Agriculture

8.1 Introduction

The Irish department of Agriculture, just as evesther department of
Agriculture, is a heavy user of GIS applicationsielio the amount of geographical
data, and its direct relevance to their daily tagkis necessary that such government
departments make such use of GIS.

8.2 The Problem

The department of agriculture traditionally mainéa two separate systems.
One system was responsible for the GIS workloaddLRarcel Identification System
(LPIS), was a system build on top of the GIS toblictoStation” from Bentley
software systems, which allowed all the spatiaadatiting, it made use of the Oracle
database for storing attribute data, but then pladkethe spatial data in proprietary
MicroStation files (Files with a DGN extension).

The second system was an “Area-Aid” processingesystvhich carried out
the business logic behind the agricultural aid ¥ grants). It was responsible for
the scanning of incoming correspondence, captudisig from area aid form data,
validation of that data, tracking of applicatioatss and finally the authorisation and
issuing of payments.

The payments system was reliant on the GIS systerds its work first, but
the systems were not integrated whatsoever, inegdyrao considerable energy and
effort were expended in performing repetitive mdmracesses and creating ad-hoc
interfaces to validate applications and to prodessn through the support system.
Process overhead meant that EU deadlines wereemnog Inet and the system had
difficulty in producing necessary reporting. Furtissues arose with not being able to
view adjoining and interconnected spatial datgwoid common errors such as over-
claims (Farmers claiming grants for too much laawa) dual-claims (Multiple farmers
claiming grants for the same piece of land).



The old maps & Farmers guides

8.3 The new system

The department’s key aims were for a new, integragstem to meet EU
regulations and new reporting requirements, intcedoew business efficiencies, and
offer new web-enabled services to its customersaddition, the system had to
leverage core employee skills without lengthy tiragnsessions. Crucially, it also had
to be delivered in less than a single payment cyelallow the following year’'s
schemes to be supported, hence delivering a stront+ieturn on investment.

In 2000 eSpatial and Accenture won the tenderawige the software for this
newly integrated software solution. The Irish Gl8ftware company, eSpatial
provided the spatial component of the applicatiorhélp address these pain points
and today, the successfully deployed system suppgbe payment of some €1.5
billion in direct payments to farmers throughowlénd, and provides full access via
the Internet for employees, some located in rerafitees and also provides access to
individual farmers nationwide.

Given that the department of agriculture were ayeaising an Oracle
database, it made natural sense to leverage thepeval component in the database,
which would be made available by a simple softwgrgrade.

The iMap (Interment Mapping and Payments) systers roled out in 2001,
with rollout being completed in 2002. Three yeatel, in 2005, after a major reform
to the EU’'s Common Agricultural Policy (CAP), anovihgrant aid is paid to farmers,
the iMap name was dropped in favour of SPS (SiRglgments System). Due to the
enterprise architecture and opens standards thet welemented by eSpatial and
Accenture in the first place, Ireland became th&t f£U state to successfully process



payments under the new EU single payment regulgtiddCS (Integrated
Administration and Control System).

The new maps & Farmers guides

8.4 The Success

The SPS system represents a huge return on inmest@ROIl) for the
department of agriculture. Rather than having egpenapplications and software
licenses, they now have one single Oracle spathbdse, one single Oracle
Application Server and one single deployment of afap software. Thousands of
clients connect to the application, through staddaeb browsers with a Java plug-in.
No client install of software was necessary in ortte get the application up and
running. The software deployment was as simple-amié two URL’s (Universal
Resource Locator — i.e. Web Address) around tcsthf, one being the application
and the other being the manual and help location.

Following on fro the immediate success of the SiP8em, the department of
agriculture now deploys three other live applicasicthese are:

1) A Farmer Internet Map Portal (Farmer Web AcdesSPS information)

2) Forest Industry Management Application (FIMS)

3) Integrated Forestry Information System (IFORF)r grant paying)

By making use of the enterprise architecture alredéployed in the
department, other application were rolled out ertrly easily. The spatial data was
already in place inside the Oracle database; sa epplication servers were deployed
with the new applications on them at a fractiorthef cost that they would normally
come with. These applications went from being ac&Nio have” to being live
applications in a short space of time.



The SPS Application

The success of the SPS application, its architecnd efficiency has led to it
being a great success story for all parties invahlvEhe application is used by its
developer’s (eSpatial and Accenture), as a casly stitheir work. Oracle themselves
use the application as a testament to the powercapdbilities of the Oracle Spatial
feature. Many other European countries look toapplication as a design guideline
for their own farming grant payment schemes, wittegge and Portugal currently
implementing almost identical systems.

"SPS provides a comprehensive framework for theagement and delivery
of area-based grant payments. Current spatial dataow distributed throughout the
organisation and, because grant payments are basedhis data, they can be
processed quickly and accuratélas stated by Philip O’'Reilly, Assistant Secretary
General, Department of Agriculture and Food, Irdlan



9 Case Study 2 — Irish Forestry Service

9.1 Introduction

The Irish department of Agriculture, or to give iis full title the Irish
department of Agriculture, food and rural developtmeogether with Coillte and
Teagasc is responsible for the forestry in Irelaftien the iMap (SPS) Agricultural
application went live, it was only natural that tlegestry service would look for a
similar application to facilitate their business.

While agriculture expenditure is €1.5 billion perar, forestry expenditure has
reached €100 million and is rising. Hardly surprgsivhen you consider that 10% of
land usage in Ireland is forestry. Then, considgthat it is the government’s policy
to increase this usage to 17% by 2030, a techiméastructure was necessary to
facilitate this growth.

9.2 The Problem

The old forestry system was file-based. Not fizsdd like the department of
agriculture’s file-based GIS system, but rathented maps (like the one below),
were stored by county and townland in filing calén&Vhenever a new application
came in, it was checked against all other appboatiin neighbouring areas by hand
and then grants were processed. The maps weregsbmme data going back over 50
years (scanned raster data maps) and the exast @y@s of forestry claims could not
be verified.



An old forestry application

9.3 The new system

Build on top of the existing department of agriaug architecture; two spatial

applications FIMS (Forestry Industry Mapping Systeamnd iFORIS (Integrated
Forestry Information Service) were launched in 20Ddis was a different solution
from the agriculture system, in the following ways:

1)

2)

FIMS is a pure web solution. Its works usingpld TML has no requirement
for a Java plug-in in the web browser. This wasiead by using a later
release of the ISMART software from eSpatial (Vensi 4.3.5)

FIMS allows the claimants direst access to t&,dso they can make visual
claims. Claimants access the system, and dravheurtdlaim area, the system
stores this information (in a temporary area) aftdrat has been verified
against the agriculture system (for conflictingiris) and internal forestry
business logic and possibly even inspected by tlepat site inspectors; the
claim is approved and payments will be forth-coming



The New forestry application “FIMS”

3) The iFORIS application has more functionalitygl @ only for internal forestry
usage, it is similar to the agriculture systemtsnJava applet structure, but the
information that the iFORIS users work on is thérasubmitted applications
by customers. They must correct any errors in tigtishtion (Online
drawing) and accept or reject the claim based erafiplicable business logic.

The IFORIS Application (Applications Review Screen)



9.4 The outcome

The implementation of these new GIS systems hasonlyt facilitated the
business of the forestry service, but they haveemagbossible for the service to
expand to the level that the government wishes @xpand. By allowing customers
access to online maps themselves and by makindablaifunctionality to them to
graphically enter their claims, this speeds up t¢ke@ms process and drastically
reduces overhead costs.



10 Other gCommerce potential
10.1 Other G2C gCommerce potential

The capability to quickly deliver spatial applicaits and the value added
feature that maps bring to any service is drivihg tlesire of many government
departments to offer location based services taittgens. The lIrish land registry
department, which has often been the slowest gaahy property sale process, has
recently (April 2006) gone online and provided acimdaster and accurate service
which will facilitate faster property sales.

Increasingly mappings services are being used @ioe information and to
help visitors and locals alike in finding servidastheir area. These services are not
only an excellent service for governments and lecaincils to provide, but can also
turn into revenue generating enterprises, by chgrgominal amounts for corporate
listings or even advertising revenue from clickstigh links.

Another possible G2C gCommerce application would the Healthcare
system. Locating healthcare services in your aseani essential task that everyone
must do. However, how many people know the locatimame and contact phone
numbers of their local services. Hospitals, GP'd dantists all listed together would
soon become an essential resource for people, iabpebose with young families.
The service would have to include route-plannetsiclv would allow a user of the
site to click on the location of their house andrttautomatically plot the route (with
print-able instructions) to the nearest hospitald@ntist’s etc) of their choosing.

When designing a system like this, which will bagad into the public forum,
it is essential to make the site as user-friendlypassible and use simple and clear
language, as you have no control over the skil-eéthe people that would be using
the site. Something as trivial as attempting tcatectheir own house may not be
possible for some people, as the map navigationmoagome naturally to them. For
this case, technology called “GeoCoding” exists.e¥éhbased on a huge amount of
pre-collected and geo-referenced data, a streetessldcan be entered and the
GeoCoder will resolve that address (or even padiddiress) into a geographic
location that can then be displayed on a map autoatig.

10.2 Other B2B gCommerce potential

There is a lot of potential in B2B gCommerce sesiand a recent term that
has emerged is “GeoMarketing”. Whereby a companypviges geographic
information and demographics to other companiesdaa facilitate them in the sales
and marketing of their own products. The German gamy, Gtk MACON GmbH
(http://www.gfk-macon.con)/is one of the primary GeoMarketing companies in
Europe.

Using GeoMarketing, population trends, purchasinfprmation and every
other type of market data are combined with spal@h and then quickly and easily
interpreted from the map image on which they aspldyed. Information presented in
this format can be invaluable to organisations wteamying out their market analysis.




GeoMarketing example

Another big potential user of B2B gCommerce wduddthe property industry,
where developers, builders, estate agents andtorgesan quickly analyse maps to
target profitable areas and good investments.

Also in data provision, services have not appeasidring IP (Internet
Protocol) Address to Geographic Location lookup,iclwvhhave the capability to
generate spatial data out of Internet traffic detai

10.3 Other B2C gCommerce potential

Much in the same way as the G2C potential, therpoiential in B2C location-
enabled services. Specifically themed web portalsGeoPortals” would be great
successes if produced effectively. For exampleestaurant guide, incorporating
searching, directions to the restaurant, contdotnmation and the option of customer
reviews and recommendations. The business modkese cases would be the same
as the advertising model used in the G2C exampdeaab



11 Internet Users Attitudes to gCommerce

In preparation for this project, | carried out arnv&y to gather people’s
opinions on electronic commerce in general anduefulness of mapping. The full
survey with summary results can be found\ppendix B

The results were not that surprising. The majooitypeople have purchased
things online; with over half those surveyed regulgurchasing online. With the
growth of the Internet and the sheer number of |geoging sites like eBay and
Amazon this should not surprise. Then considermmgmanies like Ryanair that move
their business process to be almost purely Intdsaséd (in fact anyone that travels
around the world (Not just on package holidays)l widw make their purchases
online), it's almost surprising that there are deapat have not purchased online. |
would estimate that these people that replied rmyldvbe younger people without
credit cards that cannot yet make purchases.

The vast majority of those questioned had usedratanaps. The popularity
of Google Maps over the past year has been evarnggoHowever, most people just
use it to casually look at their own house or pdait®t they intend to visit. In some
cases people use the sites just to see what daglés@r the other Internet Mapping
companies) have on their specific area/house.

Interestingly over half of the people surveyed ghat they would consider
using a map-based shopping service, but only halptople surveyed said that they
would trust the results from such a service. Thiprobably because such shopping
services would probably fund themselves by advegisand sponsored listings.
Following the Google model of sponsored links aadi@dvertising links, you would
have to decide if the results being presented toaye the best results for you or if
they are the most profitable results for the serwcpresent to you.

Google Maps Sponsored Advertising

The exact same thinking would be behind peoplatk lof use of product
comparison-shopping. Only seven people that resggbrid the survey claimed to



have used such a service (e.g. Froogle, Bizrasmplp are sceptical of the results
presented to them. These comparison-shopping ssraie largely for the American
market only.

Modern consumers do not have such a strong affeaitd loyalty to local
retailers as they had in the past. Online shoppsgabout finding products
conveniently and cheaply, regardless of where thpyeeucts are originating. The
need for purchasing local products or services sofram the need to get things
quickly. But when purchasing anything that is notmediately required, online
purchasing can save a lot of money. Then in caderevitems may be required
slightly quicker, then priority delivery methodsarsually made available. This trend
of purchasing has increased, with people reseayatlgctric and electronic goods in
local stores and then going home and making infdrmechases online.

However, there would be merit in having a geogi@phrectory of local
stores, given that almost one third of those swgtayere not sure that they knew the
location of all their local stores and what thosmes actually stock.

11.1 Mobile Mapping

It's a fairly safe assumption nowadays that eveeytas a mobile phone,
especially those travelling overseas. With the edtevhich mobile technology has
evolved in the past few years, the modern phoresnare like the PDA’s (Personal
Data Assistant) of old, supporting a greater rasfgenctionality through Java (J2ME
— Java 2 Micro Edition) support.

Mobile phones are no longer just used as commtiorcadevices, with
integrated calendars, music and video playback els ag the huge area of mobile
gaming; phones are becoming increasingly esseimtiahodern life. The modern
phone networks with their increased data capa@ityG and now 3G networks) are
facilitating a new range of services never previppessible on mobile phones, such
as music download and interactive gaming. So @lly surprising that gCommerce
applications have now begun appearing specifidaltymobile phones. The Internet
mapping service companies (Google Maps core amahgat) have now started to
release mobile versions of their mapping servickghvallow for map access on the
move.

However, with broadband penetration and Wi-Fi Inéraccess available
everywhere to people, then when you consider tloest mobile phones have Internet
access capabilities anyway, why exactly are speafplications required for mobile
phones? The answer is simple: The screen sizecbfreabile phone can be different
and while there are a number of different standazds that phones can adhere to,
even manufacturers vary their standards from hanceelel to model. Secondly,
different mobile phones have support for the vagimaplementations of J2ME, some
offering slightly more functionality than others.o Sa downloadable mobile
application that runs on the phone is essentiaffar the best service to customers.

The main reason that these mobile mapping soludoa$eing provided is to
raise the profile of the service. The more captdithat exist, the more people will
use the service. Furthermore, when these orgamisatry and sell advertising space
or sponsored links to raise revenue, then the tlaat people on the move and
potentially all over the world have the applicatiartheir pocket is an advantage.



Google Maps — Mobile Edition

11.2 GPS

GPS (Global Positioning Satellite) is technologyatthhas really hit the
mainstream over the past year. Almost every newtlaris sold has an optional in-
car GPS navigation system as an add-on extra. fibe of these systems has come
tumbling down, meaning that GPS products froamtomandGarmin, already pre-
loaded with complete spatial data sets providedheyworld leader in spatial data
NAVTEQ can be bought for under €400. Consideringt timost one third of those
surveyed had use online route-planners and theplse of these devices, there is a
huge market for these devices right now.

In-Car GPS System



12 Conclusion

Internet Mapping and other services powered by &&a technology that can
only continue to grow, but like most technologiésittare established but not yet
mainstream, they are waiting for their “Killer Appthe implementation that will
make everyone sit up any pay attention to the t@olgy and say “Hey, | want one of
those too”. The classic example of the “Killer Apwas SMS (Text messaging) for
mobile phones. It could now be the case that theesaodel will be followed for the
development of gCommerce. The technology has naives to a mature and stable
state, the profile of the services have been ramethe penetration all the Internet
search engines and their provisions of online naaqkthe data exists not only from
third party spatial data providers, but in busiessswn data too. Spatial data can also
be generated from everyday information such asesdés and even IP Addresses.

From talking to people and carrying out my surveg Ilgathered that people
want to use maps as much as possible. There idaanceomfort factor when locating
goods and services online or knowing where theyecérmm. Sites that go to the
trouble of offering a local service or a .ie equévd site targeted at the Irish market
tend to attract more visitors (most likely becagsistomers assume there will be
lower delivery costs), however price is still thetefmining factor, especially for
repeat business.

The majority of the current implementations of gQ@oence are in the G2C
area, this is mainly because of the traditionaleese of the systems, but as a result of
the new technologies and cost-effective enterpaisdhitectures, this has made it
possible for smaller government departments andl lacithorities to have G2C
gCommerce offerings. This, coupled with the onlmapping services, means that
gCommerce applications are not prohibitively expensfor B2B and B2C
organisations to now offer.

Maps are indeed everywhere, but now and in thetowdistant future they
will cease being a nice addition to a website,sstteat have mapping functionality
have a competitive advantage over those that doswmotve can expect to see more
and more maps online and in our day to day livesswon enough we will come to
expect and even demand to see them.



13 Future Work

| would be interested in creating a free websitarge towards Irish consumers
that would allow the public to see (and add) theatmns of shops on a map, with
possible comments and annotations on the shopss#tems and maybe route
planning too.

| would also maybe like to create a similar site liealthcare services, whereby
the location of all hospitals, GP’s, Clinic’'s, diests etc... would be listed
geographically, with their contact information amghort description of the services
offered or specialty areas. This listing would leaa annual cost to the service
provider. Users of the site could rate the qualftthe service and leave comments for
each of them; integrated searching and route phgnmiould also be provided. |
would like to investigate if a service like this wid be of interest to the healthcare
services and how feasible it would be to technjcatiplement a commercial system
on top of one of the Internet mapping services.

It would also be interesting to carry out a studly410 years to analyse how GIS
has facilitated modern business, and if it actudiigs have the effects on modern
business that | believe it will have.

Searching for “gCommerce” on the Internet curreméiurns 17,800 results, as
the areas grows it will be interesting to see haanynmore results such a search turn
up and whether the suggestion of “Did you mean e@ero®” is removed as
gCommerce gets recognition on its own.
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15 Appendix A — Sample GML file

<?xml version="'1.0"' encoding="UTF-8'?>
<wfs:FeatureCollection
xmins:espatial="http://demol.espatial.com/ismart/iSmartOGCServices/servlet/
WebFeatureServlet"
xmins:gmI="http://www.opengis.net/gml"
xmins:wfs="http://www.opengis.net/wfs"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http:// demol.espatial.com
lismart/iSmartOGCServices/servilet/WebFeatureServlet http://
demol.espatial.com
lismart/iSmartOGCServices/servilet/WebFeatureServlet?request=DescribeFea
tureType http://www.opengis.net/wfs
http://schemas.opengis.net/wfs/1.0.0/WFS-basic.xsd">
<gml:description>ISMART Layers</gml:description>
<gml:name>iSMART Layers</gml:name>
<gml:boundedBy>
<gml:Box srsName="http://www.opengis.net/gml/srs/epsg.xml#4326">
<gml:coord><gml:X>0.0</gml:X><gml:Y>0.0</gml:Y></gml:coord>

<gml:coord><gml:X>575450.0</gml:X><gml:Y>195000.0</gml:Y></gml:coord
>

</gml:Box>
</gml:boundedBy>
<gml:featureMember>

<espatial:ZIPCODE>

<espatial:SDOGID>3</espatial:SDOGID>

<espatial:LABEL></espatial:LABEL>

<espatia:SHAPE_AREA>2.622187600917E7</espatia.SHAPE_AREA>

<espatial:ZIPCODE>55401.0</espatial:ZIPCODE>

<espatial:location>

<gml:Polygon srsName="http://www.opengis.net/gml/srs/epsg.xml#4326" >

<gml:coordinates>528448.0,173721.188 527775.438,173415.484

527348.938,173304.219 525086.5,173230.031 525123.625,172154.484
526823.125,170550.453 526992.313,170373.734 527357.063,170012.766
528595.75,168813.828 530137.438,167870.703 530798.125,168927.797
532578.375,167870.781 533129.25,168933.219 532875.063,169187.422
532355.813,170596.766 532022.0,171041.828 531843.0,171435.641
531651.125,171857.766 531354.438,172377.0 530983.563,172673.703
530612.688,172859.156 530316.0,172784.969 529945.063,172488.266
529685.5,172636.625 528498.625,173600.922 528448.0,173721.188
</gml:.coordinates>

</gml:Polygon>

</espatial:location>

</espatial:ZIPCODE>
</gml:.featureMember>
<gml:featureMember>



<espatial:ZIPCODE>

<espatial:SDOGID>4</espatial:SDOGID>

<espatial:LABEL></espatial:LABEL>

<espatial: SHAPE_AREA>4.045751138902E7</espatial. SHAPE_AREA>

<espatial:ZIPCODE>55403.0</espatial:ZIPCODE>

<espatial:location>

<gml:Polygon srsName="http://www.opengis.net/gml/srs/epsg.xml#4326" >

<gml:coordinates>527357.063,170012.766 525754.125,168501.281

525086.5,168167.484 523157.938,167370.094 522249.281,166554.141
520932.656,165367.328 521025.375,164458.656 520673.031,164514.297
520654.469,162771.141 520858.469,162548.609 521247.906,162548.609
525230.375,162578.859 528572.813,162604.25 528591.375,165181.875
529131.625,166088.766 527460.188,167054.844 527237.625,167184.641
527256.188,167407.172 528595.75,168813.828 527357.063,170012.766
</gml:coordinates>

</gml:Polygon>

</espatial:location>

</espatial:ZIPCODE>
</gml:featureMember>
<gml:featureMember>

<espatial:ZIPCODE>

<espatial:SDOGID>5</espatial: SDOGID>

<espatial:SHAPE_AREA>1.309034715125E7</espatia. SHAPE_AREA>

<espatial:ZIPCODE>55455.0</espatial:ZIPCODE>

<espatial:location>

<gml:Polygon srsName="http://www.opengis.net/gml/srs/epsg.xml#4326" >

<gml:coordinates>536105.688,168401.547 536361.375,168371.469

536806.438,168037.672 537177.313,167518.438 537288.563,166813.766
537288.563,166612.172 535508.313,166535.609 535563.938,165348.781
536417.0,165330.234 536695.125,165367.328 536658.063,165237.516
536936.25,165237.516 536954.75,166368.703 536994.313,166402.969
537288.563,166383.594 537288.563,165997.828 537548.188,165293.141
537993.25,165070.625 539105.875,164848.094 539958.938,164514.297
540329.125,164222.0 540348.313,166294.531 539550.938,166331.625
539550.938,167091.922 540366.875,167073.391 540404.0,167444.266
536843.5,169465.578 536472.625,169094.688 536105.688,168401.547
</gml:coordinates>

</gml:Polygon>

</espatial:location>

</espatial:ZIPCODE>
</gml:featureMember>
</wfs:FeatureCollection>



16 Appendix B — Questionnaire

This questionnaire was sent around prior to théingriof this dissertation. It was
sent to friends, colleagues and posted on tworeteiorums. As a result, those that
completed the questionnaire would all be comfodablusing the Internet, but there
is a large cross-section in the age group of thke® | received 83 completed replies.

Here are the questions, plus the combined resdtsved.

Question Yes No

Have you ever purchased anything online? 52 21
Would you regularly make purchases online? 51 32
Have you ever used Internet Maps (e.g. Google Mafadhoo Maps)? 75 8
Have you used Internet Maps for fun only? 68 15
Would you consider using a Map based product/simgpgervice? 48 35
Would you trust results from the service above@skeptical? 41 42
Have you ever used online comparison-shopping Eeangle)? 7 76

Is buying local goods/supporting local retailerportant to you? 17 66
Would you pay slightly more for local goods tharioa alternatives? 34 49
Would you just pay for faster delivery instead afdl goods? 47 36
Would you say that you know the location of all yéacal retailers? 57 26
Would you say that you know the typical stock ofiytocal retailers? 49 34
Have you ever used online route-planners (e.g. AA)? 27 56
Would you use a travel guide/online map/regular mvapn traveling? 55 28
Would you pay for local map info on your phone wheveling? 67 16
Would you pay for local map info on your phone wia¢imome? 37 46




