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Aladdin, an EU-fund research
project, aimed to develop a mo-
bile destination system proto-
type to manage different types
of travel-destination’s content.
It will provide incoming tour op-
erators with an optimised and
cost-efficient mobile workspace
to support their business proc-
esses, allowing small companies
to compete with larger incom-
ing tour operators, Additionally
it will allow SMEs at the destina-
tion to offer their services and
content in an attractive and easy
accessible way to the potential
customers and last but not least
it will allow travellers to make
themselves familiar at the des-
tination. In this article some re-
sults achieved within the project
are shown, starting with the dis-
cussion of today’s challenges in
tourist destinations and ending
with some lessons learned from
the system’s evaluation.
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European SMEs in the destina-
tion area of the tourism and
travel industry are facing serious
challenges due to the pressure
exerted by large international
companies. Incoming tour op-
erators, tourist offices, restau-
rants and museums are typical

SMEs which need to provide
different services for the travel-
ler in a cost-efficient but attrac-
tive way. Being able to tailor
offerings for the traveller or to
handle last-minute changes for
hotel-bookings are key issues
for service providers at a travel
destination. With the upcoming
trends in travel business like the
rising number of short trips and
furthermore the highly volatile
business processes, the need to
handle the increasing complex-
ity and therefore the costs of
such transactions is becoming
more and more crucial.

The EU-funded co-operative re-
search project Aladdin (August
2005 — July 2007) aimed to de-
velop the prototype of a mobile
and multilingual information
and communication system sup-
porting services for tour guides,
travellers and local SMEs. The
Aladdin system provides incom-
ing tour operators with an opti-
mised and cost-efficient mobile
workspace that supports their
business processes and allows
small companies to compete
with larger incoming tour oper-
ators, while also allowing SMEs
at the destination, such as local
service and commercial compa-
nies, to offer their services and
content in an attractive and easy
accessible way to the potential
customers. At last this system
can assist travellers in taking
the offers as well as assisting in
different circumstances during
their stay at the destination.

Detailed information
can be found at
http://www.aladdin-project.org

The project started out with
an analysis of requirements,
leading to a detailed analysis
of processes and weaknesses
in travel destinations regard-
ing all traveller and tour guide
oriented activities. Especially
the organisation and technical
systems in the Aladdin destina-

tions Budapest, Stockholm and
Wildschonau were investigated,
using a uniform interviewing
technique and documenting the
results using event driven proc-
ess chains (EPC).

Apart from the process analysis,
industry standards in the tourism
industry and for identity man-
agement systems were analysed,
relevant broad band networks
were described and usability re-
guirements and constraints in
the field of mobile devices for
travellers and tour guides were
collected. All this gave insight
about potential and shortcom-
ings and from these the Aladdin
"new" services were derived. A
detailed view of the analysis can
be found in [Clarke et al. 2007].

But before looking at the busi-
ness use cases that can be found
at a tourist destination, the dif-
ferent kinds of participants act-
ing in these use cases and the
different trip types need to be
introduced.

The participants can be divided
into
individuals working in the
tourism area at the destina-
tion, and
individuals that participate
as travellers at a probably
foreign destination.

The individuals working in the
tourism area at the destination
can further be subdivided into
people working in direct contact
with the travellers (mostly tour
guides or tour representatives)
and users working in the back
office of a tourist organisation
(e.g. tour organisers). While the
users in the back office mostly
have access to relevant informa-
tion, tour guides and tour repre-
sentatives are often on the road
accompanying the travellers
and due to this fact most prob-
ably not able to access needed
information.

Individuals that participate as
travellers can be divided by the
reason why the trip is undertak-
en as well as the way the trip
will be done. This leads to the
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Figure 1: Overview of Aladdin Use
Case Model Elements

morphological box shown in ta-
ble 1.

The first distinction leads to two
instances, the leisure trip and
the business trip. The second
differentiation relates to the de-
gree of individuality, and leads
to four different types of trips.
First, people planning and mak-
ing their trip without or with lit-
tle assistance are so called "in-
dividual trip travellers". During
their stay these travellers need
some kind of support in getting
information about the destina-
tion, like special offers, points
of interests, opening times of
localities, etc., to be able to or-
ganise their trip on their own.
On the other side of the spec-
trum travellers take part in a
so called "mass package trip"
in which the entire stay at the
destination takes place together
with the travel group with no or
very little individuality. They are
mostly accompanied by a tour
guide, so there is no need for
requesting individual informa-
tion about the destination, but
travel group oriented assistance
(especially for the tour guide)
will be welcome.

Between these two poles the
"individual package trip travel-
ler" and the "MICE trip travel-
ler" can be found (the acronym
"MICE" stands for "Meetings,
Incentives, Conventions, Exhi-
bitions" and refers to a spe-

Table 1:

Criteria Possible Extensions Morphological Box
Trip type | Leisure trip Business trip of Trip Types
Grade of | Individual | Individual | MICE trip | Mass
individual- | trip package package
ity trip trip

cial, business oriented travel 2.2 Problems and Challenges

segment). Both trip types are a
mixture of previously planned
components but with much
more individuality. The MICE
trip can be seen as a trip in be-
tween mass package trip and
individual trip. This kind of trip,
mainly consumed by business
travellers, consists of previously
planned business events (e.g.
an exhibition or a fair) and in-
dividual parts, that are offered
and booked at the destination.

All these different user groups
as well as the way they do their
trips have to be taken into ac-
count when developing the
travel oriented business use cas-
es in the destination which are
discussed in the next section.

In general any trip (business or
leisure) can be subdivided into
three stages: The preparation,
the execution and the revalua-
tion of the trip. In Aladdin we
concentrated on the business
processes and use cases that
take place at the destination
of a trip, so we focused on the
processes during the 2nd stage
of a trip, leading to business
processes that deal with:
Pre-arrival activities
Arrival of the traveller at the
destination (e.g. meeting
the guide at destination if
necessary)
Hotel arrival and check-in
Transportation management
Guided tours
Meals
Leisure management
Business management
Accommodation management
Leaving the destination.

in Destinations Today

During the analysis of the busi-
ness processes common prob-
lems in today’s tourist business
have been identified. Those
problems can mostly be seen
as so called "ad hoc" changes
that can not be foreseen and
planned. Typical problems are:

Baggage of the traveller is

lost

The awaited tour guide is

not present

The planned bus is not

present

More or fewer travellers ar-

rive in a group

The program during opera-

tion needs to be changed

The restaurant and/or menu

needs to be changed

The room distribution needs

to be modified

The traveller has special

wishes

The traveller gets sick and

needs medical assistance

The traveller gets lost some-

where in the destination.

From a general view, these is-
sues can be seen as challenges
that arise on all kind of trips
mentioned above. Only the re-
sponsibility to solve the prob-
lem changes between the tour
guide/tour representative and
the individual traveller depend-
ing on the kind of trip.

Being able to solve an appearing
problem in a fast and unprob-
lematic way will undoubtedly
improve the levels of customer
satisfaction (either with the tour
guide/tour representative or in
the destination in general). And
in most cases access to informa-
tion (e.g. "How do | find the
next bus that fulfils my needs
to come to the hotel?") is the
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gist of the matter for solving the
problem. This is why we focused
in the next step — the definition
of a use case model — on sup-
porting the users in overcoming
such situations by using a mo-
bile IT solution, enabling the us-
ers for example to access either
static or dynamic destination in-
formation.

During every business proc-
ess different "services" can be
found that fulfil Aladdin require-
ments: the possibility to be sup-
ported by a mobile multilingual
traveller platform, usable by tour
guides as well as by travellers.

The services of Aladdin are de-
scribed within a use case model,
using the "Unified Modelling
Language" (UML) as the mod-
elling notation. Due to the fact
that the descriptions elaborated
should also be immediately
clear to non-IT specialists, it was
decided to only use those parts
of the UML, which are espe-
cially dedicated to communicat-
ing specifications to end-users
("use cases"). A general intro-
duction to UML can be found in
[Podeswa 2005] or [Eriksson &
Penker 2000].

UML is a standard notation for
describing software systems,
which has received wide accept-
ance in the software industry.
Details about UML, including
the specification, are available
at

http://www-306.ibm.com/
software/rational/uml/

Figure 1 gives an overview of
the different model elements
and their interrelationships
within the use case model,
which are explained in the fol-
lowing diagram.

Use Cases:

A use case is a modelling

component of the UML

and "specifies a sequence

of actions, including vari-

ants, which the system can

perform and which yield an
observable result of value to
a particular actor." [Jacobsen
et al. 1999] Accordingly, a
use case describes function-
ality and the involved actors
(either a human user or a
system with interfaces to the
system being modelled).

Use Case Packages ("UCP"):
A use case package is a set
of related use cases, combin-
ing these to form a semantic
unit.

The complete model including
all use case descriptions in detail
is explained in the "Aladdin Ref-
erence Specification" which is
publicly available on the Aladdin
project web server via the URL
http://www.aladdin-project.org
[Aladdin 2006].

3.1 Overview of Use Case
Packages

As a result of the research in the
destination nearly 100 single
use cases could be identified.
They were grouped into 13 use
case package, grouped into four
different clusters according to
the main focus of the use case
packages. See figure 2 and the
description below:

Administration: In this cluster
all use case packages dealing
with the management of the
information that is stored or
needed for the execution of
the mobile multilingual traveller
platform are summed up.
Administration of Destina-
tion Info:
This UCP contains all use cas-
es dealing with the admin-
istration of the destination
information used throughout
the whole Aladdin system
(e.g. storing and maintaining
POl-information, translat-
ing content managing the
system access).
Administrative Tools:
Within this UCP administra-
tive issues of the system
(e.g. managing different
user profiles, sending mes-

sages or setting up the client
environment) are addressed.
Quality Assurance:

This UCP includes different
use cases dealing with the
quality of the services of-
fered (determining customer
satisfaction via question-
naires, complaint manage-
ment).

Use of Information: In many
processes and use cases access
to information stored in the sys-
tem is needed (e.g. POI infor-
mation like information about
possible accommodation op-
portunities).

Use of Destination Info:

This UCP covers all use cases

that deal with access to

the destination information

that is stored in the Aladdin

system (e.g. POl information,

route information, emergen-

cy information).

POl means "Point of Informa-
tion". A POI can be tourist and
non tourist locations e.g. res-
taurants, museums, lake shore
promenades, casinos but also
hospitals, shops, post offices,
train stations, taxi stands.

Financial Aspects: Another rel-
evant area of use cases can be
seen in supporting the payment
of the different offers at the
destination.
Payment and Ticketing:
All use cases that handle
payment issues for offered
activities (business activity,
leisure activity, guided tour)
are pooled in this UCP. It also
includes use cases that en-
able the distribution of pro-
motional messages and the
management of mVouchers
(voucher that is managed via
mobile technologies and not
by distributing paper).

Organisation Travel and Con-
duction of Tours/Activities: This
cluster of use case packages
contains use case packages
which deal with the organisa-
tion of the actual stay at the
destination.
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UCPs dealing with coming to
and leaving from a destination.
> Arrival:
All use cases that deal with
the arrival of a traveller at
a destination are contained
in this UCP (checking the
attendance of a traveller
group, management of ad
hoc changes during arrival).
» Departure:
Being a counterpart to the
"UCP Arrival", this UCP
contains all use cases that
are linked to the departure
of a traveller (checking flight
information, dealing with ad
hoc changes during depar-
ture).

UCPs dealing with offers that
are made by travel agencies,
incoming tour operators, etc.

use cases dealing with the
organisation of accommoda-
tion at the destination (e.g.
planning the accommoda-
tion of a traveller/travel
group, dealing with ad hoc
changes).

Organisation of Transport:
This UCP groups together all
use cases dealing with the
organisation of the trans-
port at the destination (e.g.
planning the transport of a
traveller/travel group, deal-
ing with ad hoc changes).
Organisation of Meals:

This UCP groups together all
use cases dealing with the
organisation of meals at the
destination (e.g. planning
the meal of a traveller/travel
group, dealing with ad hoc

)

Guided Tours:

A main activity at destina-
tions is the execution of
guided tours, where a tour
guide guides a group of trav-
ellers. All identified use cases
in this area (during definition
as well as during execution)
are incorporated in this UCP
(e.g. use cases to define a
guided tour, use cases that
enable the tour guide to call
the group members during
execution).

Leisure Activities:

All use cases dealing with
the planning and execu-

tion of leisure activities are
incorporated in this UCP. In
contrast to guided tours, lei-
sure activities are undertaken
by the traveller without the
attendance of a tour guide.
Business Activities:

Keeping in mind that busi-
ness and leisure travellers
have different reasons for
travelling, this UCP covers all
use cases that are mainly for
business traveller purposes.
In particular this means deal-
ing with a business program.

UCPs dealing with offers by lo-

>

cal service providers:

Organisation of Accommo-
dation:
This UCP groups together all

changes).

Using the nearly 100 defined
use cases, that are explained
in detail in the "Aladdin Refer-
ence Specification” mentioned
above, most of the situations in
a destination that are appropri-
ate for an mobile software plat-
form like the Aladdin prototype
can be addressed. Those situa-
tions — with their correspond-
ing use cases shown in brackets
— are for example:

» A tour representative checks
the attendance of traveller
group members, e.g. at the
airport/train station/etc.
("Check Attendance of
Travel Group Members").

» In order to support travellers
in organising their business
program, the tour organiser
wants to create a business
program and adjust it with

the traveller/traveller group.
A business program consists
of one or several business
activities ("Manage Business
Program™).

Either the traveller wants to
know up-to-date informa-
tion on his next flight or the
tour representative wants to
look up flight information
for a traveller. Or the travel-
ler receives an automatically
generated SMS a defined
time span before departure
including the flight informa-
tion ("Check Flight Informa-
tion").

A tour guide wants to recol-
lect their group members
during a guided tour/excur-
sion ("Make ‘Meeting Point
Call'").

Travellers want to inform
themselves about offered
leisure programs (" Browse
Leisure Program").

Ad hoc changes can lead to
changes of the accommoda-
tion plan. These changes
have to be dealt with ("Man-
age Ad hoc Changes within
UCP OA").

Ad hoc changes could be:
Minor changes within the
same accommodation (e.g.
traveller requests a different
type of room like wheelchair-
suitable room, non-smoking
room, softer bed) or minor
incidences in hotel assign-
ment, or

Major changes (e.g. traveller
requests a different accom-
modation) or major incidenc-
es in hotel assignment
Based on concrete transport
data (target destinations,

Figure 2:
Clustering of Use
Case Packages
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date, time, number of per-
sons) the tour organiser plans
and organises (creates, up-
dates, deletes) transport jobs
in co-operation with trans-
port service providers ("Man-
age Instance of Transport").
A tour guide or a tour rep-
resentative sets the payment
status of a guided tour’s
participant ("Set Payment
Status").

A traveller trades in an
mVoucher to get a discount
for a specific service (" Trade
in mVoucher").

Traveller or tour guide
performs a vicinity search in
order to find a POI nearby
("Search for POl Nearby").

A traveller or tour guide
requests a translation of
phrases into another lan-
guage ("Request Ad hoc
Translation™").

A traveller wants to visit a
POl and calculates a route
from their current position to
the POI or between two POls
("Request Route to POI").

A traveller or tour guide is in
a situation where he needs
some help ("Request for As-
sistance").

A traveller wants to contact
his tour guide ("Send Mes-
sage to Tour Guide").

If a system is able to support
such kinds of situations, it will
likely to be seen as beneficial for
the user. Additionally it should
be clearly stated that such a sys-
tem only plays a role as an as-
sisting and supporting system,
enabling the SMEs at the desti-
nation to improve their custom-
er service or to assist travellers
at destinations to get needed
information.

The development that was un-
dertaken during the project was
based on the use cases and led
to a service oriented architec-
ture with different applications

for both environments, the tour
guide/representative  (named
Professional Mobile Workspace
— PMW) as well as the traveller
(called Mobile Traveller Envi-
ronment — MTE). Figure 3 and
4 show some screenshots of
possible Aladdin services (in the
traveller application MTE).

In the first example (see figure
3) a local search is executed.
After selecting the "Aladdin
Travel"-application on the mo-
bile phone, a top-level menu
is shown to the user. Having
selected the menu item "Local
search”, the user has to enter
some information like type of
POl to search for (restaurant,
museum etc.), geographical
search radius, etc. After having
executed the search the system
shows the results in a map as
well as in a list of resulting en-
tries, so the user can see the
results and their geographical
position on the map and ac-
cess more detailed information
about the POl like entrance fees
(for a museum), opening times
or special offers, using the Alad-
din application on his mobile
phone.

In the second example (see fig-
ure 4) the search for flight infor-
mation is shown. First the user
needs to select the menu item
"Flight data" to open a dia-
logue. In this dialogue he enters
his booking number and gets
the up to date flight informa-
tion as a result.

Figure 3:
Example of
Aladdin Services
- Search for POI
In the last three months of the
project, the Aladdin prototype
for the travellers as well as the
prototype for the tour guide
were tested by an expert evalu-
ation done by usability experts,
by an usability test having travel-
lers and tour guides use the ap-
plications, and by pilot and field
tests in the three Aladdin desti-
nations Wildschdénau, Budapest
and Stockholm. The main objec-
tive of the evaluation was to test
the prototypes regarding usabil-

Figure 4:

Example of Aladdin
Services — Search for
Flight Information
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ity and intended functionality in
the perspective of a user SME, a
technology SME, and the Alad-
din RTD partners.

Based on the results of the
examined tests it can be con-
cluded that the Aladdin system
prototype is technically a rather
mature product which delivers a
series of solutions for problems
encountered when visiting and
working in a travel destination.
Particularly for the traveller appli-
cation, the information on POQls,
the description of their locations
and the way to find them as well
as the real-time information on
weather or traffic in the desti-
nation combined with the need
to have an emergency support
show that Aladdin could have a
clear focus. In case of the tour
guide/tour representative appli-
cation, the communication with
the back office and the travel-
lers, extensive booking informa-
tion as well as POI information
can solve problems in the work
field of tour guides and the cor-
respondent organisations.

The results of this evaluation
show that supporting the daily
needs of the end user within
a mobile application is of vital
importance. This implies that
end users’ participation during
the design and development
process of applications is given.
A detailed description of the
evaluation is given in the project
deliverable "Evaluation Report"
(Aladdin 2007), which is public-
ly available at http://www.alad-
din-project.org/publicdocu.html
and describes the quantitative
and qualitative results of the ex-
amined tests in detail.

6 Summary

As one major result of the proc-
ess analysis, done in the first
months of the Aladdin project,
common problems of today’s
travel business, being chal-
lenges that arise on all kind of
trips mentioned above, were
detected. Being able to solve
the present problem in a fast
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and unproblematic way will un-
doubtedly improve the custom-
er satisfaction (either with the
tour guide/tour representative
or with the destination in gen-
eral; this is especially valid if the
traveller is on an individual trip
and as such left on his own de-
vices to solve the problem). And
in most cases access to up-to-
date information is the gist of
the matter for solving the prob-
lem. So the development of use
cases to be supported by such
a mobile multilingual traveller
platform, usable by tour guides
as well as by travellers, kept all

use cases of a tourist destina-
tion, that are relevant for such
a system, in mind, focusing es-
pecially on offering assistance in
situations that are known to be
problematic today.

External factors such as the con-
tinuous growth of European
tourism market, the growing
number of mobile phone users,
the growing numbers of those
who also take their mobile de-
vices with them when they
travel, and the shifts observed
and forecast in traveller behav-
jours opens a promising user
market for Aladdin and support

VIMation Journal | Knowledge, Service & Production: IT as an Enabler | Issue 1, 2008



the need for such a system. The
development towards more fre-
guent and shorter holidays for
example comes along with a
more dynamic and less predict-
able market for destinations. A
system like Aladdin will enable
access to different kind of infor-
mation as well as to routing and
communication capabilities es-
pecially if the person looking for
this information is on the way in
the destination. Thus the Alad-
din system will be a tool to offer
better service to travellers, either
directly, when the traveller is us-
ing the Mobile Traveller Environ-
ment client on his own, or indi-
rectly, when the tour guide/tour
representative can deliver better
services to the traveller using his
Professional Mobile Workspace
client.

The target group analysis dem-
onstrated that a real necessity
exists to optimise working proc-
esses of an incoming tour oper-
ator and of the tour guides that

work with them. With Aladdin
it would be possible to improve
these processes throughout
the traveller destination experi-
ence. The delivery of personal-
ised navigational and location
based services in Aladdin coin-
cides with the requirements and
needs of travellers to access such
systems. So as a summary of
strengths, it can be said that the
Aladdin system, combining both
B2B and B2C environments,
can function as an interactive,
personalised and continuously
updated guidebook and work
tool for both, travellers as well
as tour guides/tour representa-
tives.
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WMG spreads knowledge into industry

through research and education

WMG, the international
research and education
group, is headed by Profes-
sor Lord Kumar Bhattach-
aryya — a world authority
on manufacturing research
who believes passionately
in the importance of tak-
ing the knowledge created
in universities into the ‘real
world" of industry.

The Group, part of the
University of Warwick, does
this in a number of ways:
by undertaking academic
research in collaboration
with businesses; by pro-
viding postgraduate and
post-experience education
to over 2,000 profession-
als and new graduates
every year; and by providing
funded assistance to small
businesses.

Professor Lord Bhattacharyya points out the new Warwick

Digital Lab to UK Chancellor Alistair Darling

Warwick
Digital Laboratory

Technology-focused
Masters degrees

» digital manufacturing WMG's newest project,

» project management due for completion in

» quality and excellence summer 2008, will house

» process management some of the most advanced

» engineering manage- digital research projects
ment in the world based on

» logistics three key themes of dig-

» manufacturing manage-  ital manufacturing, digital
ment etc. healthcare and e-security,

led by WMG. High-tech
visualisation and simulation
methods will be used to
develop new knowledge in
these fields.

Courses are run both

full time and part time
and many modules can
be taken as stand-alone
courses. The Group also
runs selected courses in
its centres in Hong Kong,
India, Malaysia, Singapore
and Thailand.

WMG is always seeking
new research opportuni-
ties and collaborations.
For more information visit:
wmg.warwick.ac.uk
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