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Abstract—While Business intelligence (BI) is a flourishing
research area that has mestly been driven by business and IT
vendors ,The research area of DSS can provide a set of
theoretical foundations upon which to build future BI
development and applications. this paper deals with this issue
and provide a framework for building BI applications for CRM
depending on survy and case study. It provides a conceptual
overview of CRM and its relationship to the main reference
disciplines (DSS,KM and SE). It describes a model of building
business intelligence systems for the CRM, using two case
studies. The first case study explore issues related to current
CRM practice and identify challenges and future opportunities
using survey. The second case study tries to exploit the main
basic reference disciplines to develop possible CRM application.
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I. I. INTRODUCTION

Various trends are emerging in the field of CRM technology
which promises a brighter future of more profitable customers
and decreasing costs. One of the most important trends include
the move toward the business intelligence (BI) tools, Business
intelligence is a flourishing research area that has mostly been
driven by business and IT vendors [1][2] . Most of the business
intelligence research has come from within the IT industry, and
there has been very little academic research within the area of
BI compared with DSS (Decision Support Systems).

In this research we want follow The design science paradigm
[3] which seeks to extend the boundaries of human and
organizational capabilities by creating new and innovative
artifacts. Both paradigms are foundational to the IS
(Information Systems) discipline, positioned as it is at the
confluence of people, organizations, and technology. It can be
conformed to Environment relevance factors in the Design
Science Methodology which is People, Organizations and
Technology. So these three dimensions are also the main
factors that affect CRM development [4] , and to develop a
successful Solution we have to take care of these dimensions.

Accordingly, multi-paradigm research, is emerging and
gaining acceptance within the IS community [5], this
methodological proposal arose from the combination of two
main paradigms DSS, SE and 3d paradigm KM which
represents the perspective of selecting the most suitable CRM
development method. In order to specify our reseach, we
discussed some special applications of the data warehouse, by
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giving Customer relationship management (CRM) example and
suggest a solution by showing a case study in Airlines industry,

In order to get insight into the development process of CRM,
we are planning to use design science approach in analyzing the
data from case study. Our first research question was:

1- To what extent the role of CRM in the creation of loyalty
of customers. (in terms of communication, interactive and
relational functions). This issue will be discussed in section 4 in
the Exploration phase.

2- How can we develop CRM applications according to the
main basic research areas. This issue will be discussed in
section 4 in the Exploitation phase:

The remainder of this paper is structured as follows: Section
2 decripes and discusses the main basic reference disciplines
used in this research. Section 3 shows the Contribution of the
research. Section 4 discusses our preposition to solve the
problem by applying the case study , and we conclude and
present future work in Section 6.

II. II. BACKGROUND

A. CRM

Customer relationship management (CRM) implementation
has become a hot topic for the past five decades, . CRM can be
viewed as s a strategy that integrates the concepts of
Knowledge Management, Data Mining, and Data Warehousing
[6] in order to support the organization’s decision-making
process to retain long-term and profitable relationships with its
customers. What is important in our research is the Loyalty of
customers, According to the empirical “Pareto principle,” it is
assumed that 20 percent of a company’s customers generate 80
percent of its profits [7]. In other words CRM is based on the
idea that not all customers are of the same value to a company.
It is therefore crucial for a company to direct its marketing
efforts towards retaining the top 20% of existing customers
rather than spending it on communicating with customers who
are likely to be unprofitable.

The key for success is to focus on measuring and managing
customers with the intention to create loyal and profitable
customers is to build lasting relationships with customers
through identifying, understanding and meeting their needs .
Identifying the most profitable customers has been a difficult
task, but the development of analytical techniques such as data
mining , Data Warehousing and web technology has enabled
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companies to start pursuing this goal with a whole new level of
intensity [8].

According to [9], there is little theoretical empirical research
that meaningfully addresses issues of how companies evolve
from a transactional focus to a market-driven, relational
customer focus. Furthermore, while customer segmentation (or
customer classification) [6] can be a powerful analysis, there
are some limitations on using single classification techniques
when the customer may belong to multiple segments (or
classifications). Cunningham [6] discussed data mining
algorithms can be classifiedinto three categories:

(1) math-based methods such as neural networks and linear
discriminant analysis,

(2) distance-based methods and

(3) logic-based methods such as decision trees and rule
induction. .

Although these methods are powerful and accurate but they
can be time consuming, especially for business analysts and
Software developers. So, another potential research area would
be to develop better software development methodologies that
can be used efficiently and effectively to analyze customers that
belong to multiple segments. We can’t achieve this goal
without expanding the research methodology into more
theoretical and practical bases. in this paper we will show our
solution in section 4.

B. DW and DSS

A data warehouse is characterized as a “subject-oriented,
integrated, time varying, non-volatile collection of data that is
used primarily in organizational decision making.” [10]. Since
1990 many organizations [2] have needed to create Data
warehouse (DW) . However when we talk about BI as genearal
concept and its specific concept DW, we must refer to KM
(knowledge Management), and DSS, the most reference
disciplines [11] that have impact upon DW , Data warehouse
can be defined as Data-driven DSS .

On the one hand , the term DSS and its offshoot, Executive
Information Systems (EIS), have all but disappeared from
vendors web sites and a new generation of systems have
emerged, namely the BI applications [2]. This is the viewpoint
of many researchers who involved in industrial application. On
the other hand , no one can deny that DSS technologies [12]
can be and have been successfully implemented in practice in
order to help solve business problems, It seems clear [13] that
the DSS profession has a lot to be proud of, and has made
major positive contributions to the organizations, that have seen
fit to deploy our collective talents along with the Al technology

This situation can be interpreted as a sign that the field of BI
development should soon enter into new stage of multiplicity of
perspectives depending on its main refernce disciplines DSS
and KM. This viewpoint copes with the DSS research agenda
proposed by Nemati et al. [14]. Specifically, they said, bone
research area of DSS becomes the development of a set of
theoretical foundations upon which to build future development
and applications.
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C. Relationship between DSS and DW

The development of DSS includes the specification of the
DSS technical components, namely, the DSS user interface,
model base, and data base. At the same time, individuals have
to work within a social and organizational environment,

Data warehouse can be considered as Data-driven DSS,
Data-driven DSS: provide access to large amounts of data and
decision support analysis. They enable display and
manipulation of data sets. Data-driven DSS can be divided into
the subcategories: data warehouses, on-line analytical
processing (OLAP) systems, executive information systems
(EIS), and spatial DSS [15] .

Software development of CRM is a knowledge intensive
activity , an understanding from a Knowledge Management
perspective  offers important insights about Software
Development Methodology [9] for designing and implementing
CRM.

D. The effect of KM

Recently, companies have integrated their customer
relationship management (CRM) and knowledge management
efforts because they realize that knowledge management plays
a key role in CRM success [16].

Determining the most valued customer is a sophisticated
knowledge task before Technical Software development tasks,.
Technology can assist but knowledge management [16] puts
the information processing power of technology to effective
use, because Collaborating with customers requires a strong
clutch of social process exchange, and anticipating or
predicting new customer needs can be delivered competently
using statistical methods first and then Technical Software
development methods.

Nonaka and Takeuchi’s SECI model [17] provides an
explanation of the social process by which knowledge is
created and shared within an organization , beginning from
either individual to collective groups , considering knowledge
as either explicit or tacit. Nonaka and Takeuchi also proposes
corresponding knowledge processes that transform knowledge
from one form to another: socialization (from tacit to tacit,
whereby an individual acquires tacit knowledge directly from
others through shared experience, observation, imitation and so
on); externalization (from tacit to explicit, through articulation
of tacit knowledge into explicit concepts); combination (from
explicit to explicit, through a systematization of concepts
drawing on different bodies of explicit knowledge); and
internalization (from explicit to tacit, through a process of
learning by doing and through a verbalization and
documentation of experiences).

Designers need to recognize that with the realization of
KM [18] classes of activities in the decision making process it
is actually a more complex context than what was once thought,
Only after this understanding and realization can a CRM be
built that is both efficient and effective Furthermore, the
complexity of decisions requires more collaborative approaches
to analyze, and CRM as a type of DSS depends on the
voluntary commitment of personnel [11], therefore the study of
knowledge and KM [1] has increase the possibilities of what a
CRM can and should do.
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III. CONTRIBUTION OF THE RESEARCH
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Fig 1 The proposed Solution is the intersection of the three
areas

At a general level, development of CRM applications
dpeending on the combination of the three distinct areas, DSS,
SE, and KM can be considered to be a contribution in itself as
depicted in Figure 2. According to what is founded [19], these
fields have not been combined before. DSS as a special kind of
information system, SE as a way to provide solution for
building DSS, and KM as one of the most reference discipline
that have an impact upon DSS and SE. The research problems
originate from both DSS and SE fields in away that SE
provides “solution” for DSS problems. KM offers the line of
thought that effect on the criteria of selecting the suitable
development methodology.

By doing this we increase the opportunity of developing
CRM successfully. By taking the impacts of these important
fields on CRM we will present a new framework for CRM
development.

This review of theory and practice of DSS,SE and KM
may help the Information System developers and Business
analysts to have a clear mind of the development of many
CRM applications. This kind of studies is exploratory in nature,
and it may be the seed for ongoing research on more than one
emergent direction.

IV. Cask sTuby AND PROPOSED RESEARCH METHODOLOGY

This study contributes to the limited literature on using
CRM on Jordanian Airline industry since little is known about
the impact of CRM on loyalty in the Airline industry in Jordan.
One of the most important topics in user experience is the
Loyalty of customers in the Airlines companies, The scope of
this work fall in the topic of integration of operational CRM
which is considered OLTP into analytical CRM or FFP
(Frequent Flyer Program) which is considered OLAP, there are
many examples show scenarios of booking flights through the
internet which was served by ARS (Airline Reservations
System) , this need a Database with suitable user interface ,
But when we want to extend ARS to FFP , In this case , we
need more than database and user interface ,we need a model
base built upon the data model.

To make balance among previous areas discussed in
section 2 we proposed a new model depend on [19] , Our
Model consists of two phases: the first phase Exploration phase
,which incorporates an introspective analysis that maps well
into the second phase Exploitation phase. The first phase
address the first research quistion :To what extent the role of
CRM in the creation of loyalty of customers. (in terms of
communication, interactive and relational functions). The first
phase address the first research quistion : How can we develop
CRM applications according to the main basic research areas.

A. Exploration phase:

we should determine first high value customers ,so in
Exploration phase it is preferable to begin with user
requirements , this could be done through statistical analysis
and Collecting the Data using a questionnaire survey of the
Airline companies in Jordan. The study aims to find if there is
there is a relation between the independent variables
(Communication , Transaction and Relational functions) and
the dependent variable (customer's loyalty).

Communication function [20] refers to the use of Internet
as customer service tool to disseminate information and answer
to all enquiries from customers. Examples of this tool include
email, chat rooms or bulletin board, and simply Frequently
Asked Questions (FAQ). Transactional function reflects the use
of Internet technology as a platform to transact with companies
such as place orders, check an order status, and view profile of
previous activities” . The relational function stated that
relational tools include value-adding features such as
personalized recommendations personalized webpages, and
customized service.

B. Exploitation phase:
Depending upon the previous stage, Our approach should
starts from customer (passenger),

TasLE 1
LEVELS OF BUILDING CRM

CRM function DSS Component Required System
Communication User Interface Booking System
Transactional Data base ARS

Relational Model base FFP
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Table 1 shows the levels of building DW , we noticed that
DW is part of DSS , this can be inferred from the gradual
representation of complexity from Communication |,
Transaction to Relational levels of CRM .

after determining the Customer needs and software
requirements for CRM software we need to a conceptual
framework for DSS that can cope with the diverse techniques
and capabilities of DSS. This can be achieved through the
conceptual capability assessment framework for DSS (CAF-
DMSS) [19[.By using this framework we can determine to
which extent of the computation power the 3 main components
of CRM.

In this implementation phase we begin bottom-up , from
user interfaces , transactional databases to relational models.
1- Communication level

Communication through forms (User Interfaces) to take
data from Passengers , As Web users interact with websites via
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their web browsers they are providing a vast source of
“clickstream” data about their web usage and behavior. This
raw data can potentially reveal initial unprecedented detail
about the users’ attitudes and wishes.

2- Transaction level

After the passengers enters their information through
reservation form (flight’s number, and other details ...) ,the
server (through Server side programming languages: Php
program and mySQL) store this data into reservation table , this
transaction Happens many times for many passengers per day ,
this information is recorded in FFP the next stage

3- Relational level:

In building FFP we want to determine the number of
passengers who fly frequently, If the same passenger travels
more than once, then he is candidate to be a member in FFP,
FFP system should depends on the type of customer, or the
membership tier, which is divided into many segmentation
levels [21] : Blue Plus , Silver Plus , Gold Plus and Platinum
Plus . This Tiers structure makes it easier for the passengers or
members to qualify to the higher tiers based on either the miles
they accumulate or the number of segments they travel. It also
makes it easier for them to maintain their tier for another year.

V. CONCLUSION
The discussion of current development approaches of
CRM applications illustrates the importance of the concept of
user understandability for DW development.. However it is not
enough to study the technigal approaches of DW development,
we need DSS field to expand the boundaries of sollutions.

To give an example, we previewed a case study about
CRM or FFP in the Airlines companies, We have described the
initial step of an ongoing research effort towards establishing a
unified for building CRM, the next phases of this research are
in progress,.
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