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Abstract— This paper discusses the role of enterprise
architecture representation, in the context of ERP (Enterprise
Resource Planning) information systems, as an instrument for an
organization to reflect on itself and develop its business strategies
and respective alignment with Information Systems.

The paper proposes a representation model of enterprise
architecture, as a tool for recommending good practices, and it
emerges from a case study undertaken in the context of and
investigation on advantages and limitations of ERP systems in the
hospitality industry.

The proposed approach is also inspired on other academic or
market propositions suitable for the objectives of the
investigation. It consists on a set of items representing the steps
that must be taken by top managers and IS managers.

Keywords—Enterprise Architecture; Information Systems;
Hospitality and Tourism.

1.  Introduction

Organizations face a challenging and changing
environment nowadays, and this imposes high levels of
competitiveness in the global market, forcing continuous
change. The ability to change depends on the knowledge the
organization has about itself, allowing for design and plan the
inevitable changes.

Enterprise architecture is currently the best basis for the
organization to describe its business strategies and respective
development through IS/IT. A formal model of the enterprise
architecture not only shows the current status but also the way
its evolution is foreseen. It must display the more affected
areas needing change and act also as a guide for the transition
period. It is vital to understand the impact of continuous
change on users involved in processes as well as on several
operational IS . [1].
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Given the importance of representation tools, together with
the need to choose which framework better adapts to the needs
and reality of each organization, this investigation established
the goal of proposing an approach to Enterprise Architecture
Model.

It has the purpose of being a reference for good practices when
implementing and integrating systems and applications for the
hospitality industry.

Methodology

With the purpose of identifying major critical success
factors when implementing ERP systems, as well as factors
that may obstruct organizations from being competitive, a case
study was carried out based on data gathered on an important
economic Portuguese group. The study also intended to
understand how the hospitality industry can solve the problem
of the disintegration of information of the various
implemented business applications. The research did not seek
to confirm or refute hypotheses or the quantitative
measurement of the influence of variables in a particular
phenomenon. Instead, it attempted to answer proposed
questions, interpreting, through the systematic analysis of the
collected data, ratings, perceptions, needs and limitations of
IS/IT submitted by the people involved in the study.

Therefore, an inductive logic followed, with emphasis on
the analysis of qualitative data and using the case study
method. Several authors support the strategy of the qualitative
approach, particularly in the study of problems related to
organizations and technology [2] [3] [4] [5]. Although the
dominant approach in research processes in the area of IS has
been, until some time ago, the quantitative analysis, the
research using the case study method, with qualitative data
collection, has become increasingly accepted in the area of IS.
This appears to stem from a growing recognition of the
potential to help researchers understand the interpretations and
meanings that govern activities of organizational stakeholders,
as well as how technology is faced and used.

The research presented followed an interpretative
approach. In view of the issues to investigate, an approach to
understanding and interpreting facts was adopted, by the
insertion of researchers in the organizational context of hotel
units. This interpretative option permits that a group of people,
including managers, directors of IS, or wusers, in an
organizational context, can express, conceptualize and assess
the objectives defined by the research.“The research method
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adopted combines several techniques, such as semi-structured
interviews with the Chairman of the Board of Directors of the
hotel group, the director of IS/IT’s department of the group, as
well as the heads of logistics, human resources and financial
areas of the IS/IT’s department of the hotel group, in order to
find inefficiencies and inconsistencies in the information used
and facilitate the analysis of the processes involved.
Interviews with key elements of the organization are a way of
ensuring an experienced vision of who is inserted in it and
could induce a faster knowledge of what is analyzed. A
questionnaire survey for key users was also used. Respondents
are users of IS, heads of each department in each hotel unit,
with the purpose of understanding the users’ satisfaction in
relation to the IS/IT implemented in the group, serving, at the
same time, the purpose of confirming data consistency. The
process was completed through documentary analysis of data
collected in the hotel units and by direct observation of the use
of installed applications. With the objective of analyzing the
systems available and its application in the hospitality
industry, solutions and proposals put forward by the leading
supplier of integrated applications management were also
examined. As a way to collect opinions and suggestions on the
information collected, as well as the analysis of the same, a
panel of experts in the field of IS/IT was consulted.

Enterprise Architecture:

literature review

Enterprise Architecture is about representing multiple
aspects of the organization, building high level logic design,
which, besides specific constraints, allow interface definition
and control, as well as integration of all components involved
in the reality under analysis [6].

The major advantage it brings is a set of mechanisms that
guarantee strategic alignment between IS and strategic goals
established by the organization. There is no efficient strategic
planning without designing enterprise architecture [7].

Enterprise architecture supports strategy, analysis and
planning, providing a view of current state of business and
IS/IT, as well as its foreseen evolution [8].

There are several concepts or organizational architectures
in literature, such as IS architecture, information architecture,
software architectures, among others. Establish a clear border
among these concepts is not an easy task, as there is no
consensus about its definitions and usage. This problem might
be explained by the complexity embedded in the content of the
concepts in presence. Translations using the same word for
different concepts increase the complexity.

So, several definitions coexist,
investigators approaching the subject:

depending on the

For Spewak and Hill, enterprise architecture is the process
of defining frameworks for information to support business
and its implementation [1]. According to Zachman, enterprise
architecture assumes vital importance concerning constant
need to evolve and innovate, as it includes a set of relevant
descriptions of the organization, providing flexibility and
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enabling capacity for sudden changes and instability of
business environment[9].

According to ANSI/IEEE 1471-200 standard norm,
enterprise architecture is a set of principles guiding design,
selection,  construction,  implementation,  installation,
maintenance and management of the informational
infrastructure of an organization[10].

According to Kozina, enterprise architecture is a coherent
set of principles, methods and models displaying multiple
aspects of an organization. These elements and generally
grouped into five different layers : business architecture, data
architecture, application aarchitecture and infrastructure
architecture) [11]. This is shown in Fig. 1.

Organization

Enterorise Architecture

IS Arrhitectiire

Figure 1 — Enterprise Architecture
Source: adapted from Kozina (2006); Zachman (1978)

According to Hoogervorst, business architecture defines
and describes business processes needed to strategy
implementation[12]. It includes models and processes that
make possible to characterize, define and implement the
business [13].

Zachman defines IS architecture as a set of representations
necessary to describe a system (or a set of systems) with the
objective of its building, maintenance or evolution. It displays
the organization through schemes in a group of conceptual
models, built aiming at a coherent and clear image of the
organization; integrates multiple business aspects (goals,
views and strategies), operational aspects (organizational
structure, processes and information), applicational aspects
(applications, systems and databases), and it includes
technological infrastructure (operating systems, computers and
networks [6].

IS architecture has the objective of representing those
components, its relationship, principles and directives [10], as
well as to support business [14], identify critical
information[15], its evolution and the introduction of new
technologies, under a strategic view of business plans [1] [16].

According to Spewak and Hill, there are more than one IS
architecture, reflecting different views about IS and presenting
a set of different perspectives [1]:

e Informational (or Data) Architecture — represents

several types of data supporting the business;
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Applicational Architectures — defines applications
needed to manage data and business support;

Technological Architectures represents major
technology used in the implementation of applications
and infrastructure supplying an environment for IS to
run.

Lately several authors proposed frameworks to describe
enterprise architecture. Among the tools proposed we can find
methods and modelling languages, as well as application
systems.

Iv. Case study: representing the
enterprise architecture of the
hotel group studied

According to the objectives of the investigation and the
necessary decision on how to represent the enterprise
architecture of the corporate group studied, the framework
EAP (Enterprise Architecture Planning) was chosen, as
adequate to Sl business modelling. With this framework the
organizational structure was documented and at the same time
the processes were identified and described through matrix
techniques.

Given the stated objectives of the investigation, the
following aspects of the studied group were represented:

e Value chain;

Organizational structure;

e  Processes;

e  Current applications;

e Technological infrastructure.

After defining the enterprise architecture, including
analysis on the advantages, limitations and level of process
coverage of the ERP systems in presence, a representation
model was proposed, established as a reference to support
management and decision making about application
implementation and integration.

The proposed model is also inspired in other academic and
market proposals suitable for the objectives of the
investigation. It consists on a set of items representing the
steps that must be taken by top managers and IS managers,
namely:

(a) Business modelling, having EAP framework as the basis;

(b) Application portfolio management based on J. Ward
approach and development of this methodology [17] and [18];

(c) A methodology for vendor and services selection, merging
criteria proposed by several authors. The basic software
functionalities for the hospitality industry, according to field
data collected during the investigation;

(d) Management of implementation projects, referring a set of
best practices mentioned by some authors, and that should be
taken in consideration on any IS/IT project.
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The model also introduces some practical techniques found
in ERP vendors, such as SAP Best Practices, a set that
includes software oriented to application prototyping under
ERP SAP system. From the same vendor, SAP Blueprint was
consulted, a base structure to develop ERP SAP projects.

I REFERENCE MODEL PROPOSED TO THE HOTEL GROUP |

BUSINESS
NEEDS e VALUE CHAIN
h 4
APPLICATION
m poRTFOLIO | @  APPLICATION PORTFOLIO MATRIX L
|
NEW
APPLICATIONS Y /
X SELECTION BASIC
> CURRENT METHODOLOGY REQF":]‘:ETMH:NTS
| I
Q APPLICATIONS F;):oaf:::: HOSPITALITY
o l INDUSTRY
=
] IMPLEMENTATION \-/
I IMPLEMENTATION PLANS I/
KEY USERS
/
PROJECTS ‘@=——g) SOFTWARE DEVELOPMENT / DATA
: INTEGRATION

Fig. 2 — Proposed EA Model

Each of the blocks the model proposes (I - Diagnose; Il -
Manage; Il - Select/Decide; IV - Plan; V - Mobilize; VI —
Manage/Run) is detailed next:

| — Diagnose business needs

One of the required and more important actions for a
successful implementation is the analysis and reengineering of
business processes. This effort forces a critical look into the
organization’s processes [24]. Business modifications
normally correspond to new processes, either business (adding
value) or support processes. To know and update the value
chain is, for this reason, the starting point.

Il — Manage the application portfolio

It is important to ensure a quick connection between the
surge of new business needs deriving from internal or external
needs and the application architecture, timely updating the
application portfolio matrix. One of the matrix’s purposes is
to identify applications with different levels of criticality and
thus manage those applications accordingly.

Another purpose, and also what makes the matrix
dynamic, is the evolution on the applications positioning. This
evolution results from the analysis of critical success factors
and competitive advantages of the organization, crucial tools
to determine potential applications for future IS[17].

Il — Select/Decide on possible transition to new
applications or updating existing ones

Whatever might be the evolution of the application
portfolio and the choice between update/maintain or replace
with new ones, the organization must consider two working
tools: (a) a methodology for vendor selection; (b) the required
functionalities for the hospitality industry.

(@) Methodology for software vendor and services
selection

|

TOOLS
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When new business needs are detected, users and IT
departments face the decision of replacing existing
applications, either by build/buy new solutions, or to
maintain/update those already in place.

(b) Required functionalities for the hospitality industry

In order to have a clear view of what should be present in
application offer for this industry, the value chain processes
were mapped. They split between business processes (those
adding value to the organization) and support processes.

Please refer to Fig.3.

TYPICAL USAGE OF ERP AND NON- ERP SOFTWARE IN THE HOSPITALITY INDUSTRY

Support Processes Business Processes

(Back Office)

* Human Resources
* Logistics

¢ Financial Management
« Cash

*  Accounting

+  Asset Management
+  Project Management
* Maintenance

*  Marketing

* Distribution

*  Front-Office (Booking, Direct
Sales, Online Sales)

* Planning

*  Health Centers (SPAs, Gyms)

*  Golf Courses

Interfaces
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'WEB Services,
API’s...)

«  Room Access Management
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or no solutions
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Microsoft...)

Figure 3 — Mapping applications for the hospitality industry

It can be observed that ERP software offer, with high level
of integration, is almost exclusively oriented to support
processes, those that are independent of nuclear activities of
the organization. In this case the hospitality industry normally
adopts generic applications, common to all kind of industries.

ERP systems offered by the market, covering typical
business processes of this industry, do not provide levels of
integration as ERP systems covering back office processes.
Offer is limited to the so called Property Management Systems
(PMS), mostly oriented to front office.

PMS are software solutions for the hospitality industry,
providing some business processes as well as interfaces for
back office (Finance, Purchase Orders, etc.), including
centralized and hierarchized data (customers, logistics, etc.),
allowing for local as well as global data management.

IV — Plan implementation

In order to obtain the expected benefits, it is mandatory to
evaluate objectives, constraints, limitations, deadlines for
implementation phases and conclusion of the project,
responsibilities and level of authority of project managers[25].

As pointed out by some authors, the project must have all
the conditions provided for any other strategic objective, such
as top level commitment, allocated teams, time, budget and
risk analysis[26].

V- Mobilize key users
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When implementing an IS any organization suffers
important changes, so the project must have accurate goals,
having in mind eventual reconfiguration of roles and
responsibilities. Attitude and behaviour of users may
compromise the success of any implementation project.

The role of a sponsor, or champion as it also known, is of
recognised importance. So this key role must be allocated to
someone duly empowered for the job (or at least with capacity
to influence decision making).

Training, namely through internal trainers, is a guarantee
of efficient application software usage, specially when
changes occur at process level.

Internal trainers are one of the best resources for the
evaluation of changes impact and must be involved since early
stages of the project. They are the best source of validation of
the applicability of a given application feature to the process it
intends to cover.

VI — Manage/Execute application development and data
integration

In the case studied, although installed applications have
been acquired to software vendors, the need for further
developments by the IS/IT internal team still exist. These
developments are of two types: (a) application development or
(b) interface development in order to integrate application
data.

(@) In the first case, as in almost any other organization,
we observe the backlog phenomena, what can be defined as a
set of requirements for new applications or amendments to
others, waiting on a spool list for their opportunity to come
into production. IS/IT teams are more and more confronted
with less resources to use and lower budgets. The problem of
priorities is constantly posed, as a lot of time is spent in
maintaining existing application software.

As a paradox, the development of new and innovative
application software capable of bring competitive advantages
is harder, however even more necessary. This paradox has had
two types of trends along the way:

(1) To enable user with technical capacity to build
themselves the solutions they need, either through
report generators (typical a sub product of software
packages) or through application development using
productivity tools (Excel or Access). The result of this
trend is, in most cases, the surge of “power users” and
the consequent loss of control over existing systems
and data redundancy, difficult to eradicate or integrate.

(2) To develop application software using fast
development tools, minimizing the backlog, allowing
version control as well as implementation of new
software without suspension of work. The result of
this trend is often the rise of costs with IS/IT, and it
was hard, until recently, to find development tools
with a favourable cost/benefit appraisal, when
confronted with the same evaluation on specific
solutions or ERP packages.



International Journal of Advances in Computer Science and its Applications — 1JCSIA

Volume 4 : Issue 1

Currently these development tools have lower costs and
lead to remarkable results in terms of development speed,
implementation and maintenance. They are most efficient in
specific processes for which packaged solutions are rare or
inexist.

Thus, something this investigation has detected may be
avoided: the scatter of packaged software on business
processes, as well as difficulties when implementing interfaces
to integrate with support processes (more common in financial
areas).

(b) In the second case, the IS/IT team needs to develop
interfaces to integrate data among application software from
different sources, frequently using different integration
technology.

v. Conclusions

The proposed model gathers a set of good practices that
reviewed literature recommends as a success factor, either for
new IS implementation or integration/modification of existing
ones.

It is a generic approach and as such it can be used in other
organizations of the hospitality industry. It can be considered a
contribution for organizations of this industry who seek for a
tool, not only to represent their businesses and information
systems, but also to enable them to plan and develop strategies
and respective implementation.

Under certain circumstances, organizations from the
hospitality industry obtain advantages using this model,
specifically when they look for an updated diagnosis of
existing IS, or in the case of any restructuring due to reduced
or increased activity. In such cases they may use this approach
and apply it to their real situation..
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