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ABSTRACT 
 
 
Having the right information in the right place at the right time is fundamental 
although not easy for the making of significant business decisions and staying 
competitive. Competitive Intelligence CI allows the scanning of the environment, 
the recognition of risks and opportunities in the competitive arena and a better 
understanding of today & tomorrow's information requirements with the support 
of Business Intelligence BI Software. 
 
Choosing the right BI software is critical to increase productivity and 
effectiveness in the organization. At the same time a very elaborating and 
complex process due to the fact that numerous vendors exist on the market most 
of which are updated very rapidly besides most of BI software selection criteria 
already used are vague and not complete. It is also difficult to evaluate BI 
effectiveness as a tool in conjunction with supporting the CI cycle different 
phases. 
 
The objective of this study is to develop a model and test it on a small sample of 
BI vendors to support organizations in selecting the BI Software that best fits their 
business needs as well as differentiating between different vendors in this area 
while developing a reliable categorization. It is the answer to the criticism of 
criteria selected in other BI Software evaluations today. The major criticism is that 
software calling themselves BI only cover parts of the Intelligence Cycle. 
 
A comprehensive review on CI concepts, BI software functions along with 
previous BI software evaluations have been conducted in order to fulfill the first 
objective of the study (The model). Moreover, qualitative empirical study using 
the model developed was carried out to fulfill the other objectives by evaluating a 
chosen sample of BI software vendors. 
 
The study was able to develop what has been called the Solberg Søilen Amara 
Vriens Model for evaluating BI software after its authors,  that consists of 
technological variables that covers the BI function along with the variables for 
measuring the level of CI Cycle phases support on a (5) point Likert scale. 
Subsequently, it tested the model on a limited sample of BI Software vendors. 
 
Moreover, the findings of the study also revealed that it is difficult to declare the 
most competitive BI software as what is good for one user might not be good for 
the other depending on their varied business needs. Furthermore, the study 
initiated a new classification of BI Software vendors depending on their support of 
the CI cycle phases and divided them into five categories including: Fully 
complete, Complete, Semi Complete, Incomplete and Insubstantial. 
 
Finally, the SSAV Model Together with some proposed non technological 
variables and the classification developed can be used as a user's selection 
foundation when deciding upon which BI Software to pursue. 
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1 INTRODUCTION 
___________________________________________________________________ 
This chapter focuses on the general background, problem definition, purpose & 
research questions of the study chapter as from the student view and an outline of 
what is in each. 
___________________________________________________________________ 

1.1 Background  

With the emergent volume of data handled by companies in this fast changing 
business environment, staying competitive stipulate analyzing the existing market 
constantly for any relevant changes which puts burdens on business owners to find 
and interpret on continuous basis  the must to know information that is imperative 
for their survival. 
 
"The amount of data collected by an organization doubles every year. Knowledge 
workers analyze only 5% of this data. Knowledge workers spend 60% of their 
time searching for important relationships in the data, 20% analyzing the 
discovered relationships, and only 10% on doing something with the analysis (i.e., 
making decisions, implementing strategies and plans, etc.). Information overload 
reduces decision-making capability by 50%" (Gartner Group, 2000). 
 
According to the Society of Competitive Intelligence Professionals (SCIP) 
competitive Intelligence CI allows for the advanced identification of risks and 
opportunities in the competitive arena. CI is undertaken nowadays for scanning 
and obtaining knowledge about the surrounding environment of the organization 
whether about its competitors, customers, suppliers, governments, technological 
trends or ecological developments.  
 
Competitive intelligence CI is not new. Various CI concepts and insights were 
migrated from a variety of military and governmental organizations that had been 
developed over centuries to build up a set of intelligence concepts and analytical 
frameworks appropriate for business communities and acceptable for analyzing 
stakeholders. SCIP and a few academics have a significant role in nourishing the 
field of competitive intelligence. Moreover, the national security intelligence 
taught businesses the value of the intelligence (Prescott, 2001). 
 
CI can be supported using different Business Intelligence BI Software by 
providing decision makers with a thorough understanding of their operations 
today and tomorrow. Unlike the other information systems as Knowledge 
management systems, on-line analytical processing systems, decision  support 
systems and executive information systems that aid organizations in making 
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comparisons, analyzing trends and patterns, and presenting just historical and 
current information to decision makers (Thierauf, Robert, 2001). 

1.2 Problem Formulation 

It is vital for decision makers to use BI software that ought to help them make 
well-versed business decisions and increase productivity & effectiveness in the 
organization. However, it is difficult for users to choose the software that fully fits 
into every aspect of their business since BI vendors are hawking their wares on 
every sidewalk (Jane Griffin, 2003) and growing hastily. 
 
Nevertheless, the selection process involves various criteria and variables against 
which BI software are compared and evaluated which on the whole are not 
apparent and are generally vague (Turban, Aronson, Liang and Sharda, 2007) 
besides most of the evaluation done are not being able to combine both the testing 
of the BI effectiveness as a tool and its support of the Competitive Intelligence CI 
Cycle phases. So far only Gartner, Forrester and Fuld & Company performed 
evaluations for the BI software. 
 
Besides, various attributes are used to evaluate the software in general which can't 
be applied directly for the evaluation of BI Software. 
 
Consequently, the need to come across a new model with a different approach and 
perspective for evaluating BI software using other variables and criteria arise 
while making use of the previous work in this area mentioned above. Hence 
determining the most competitive BI Software vendors among the software being 
evaluated and facilitating the user's selection process for the BI software which 
capabilities and functions best suits its business processes in this changing 
environment. Thus, adding value to the CI arena. 

1.3 Thesis Focus 

The purpose of the thesis was to generate a new model with a new criterion for 
evaluating BI software by proposing an assortment of evaluation variables for 
each function of the BI platform and CI cycle phases correspondingly. 
Nevertheless it ought to examine the scale upon which these variables are 
measured. 
 
Moreover, the thesis aimed at testing the model upon a chosen sample of BI 
software vendors to determine the most competitive BI Software and impart 
categorization for the foremost BI Software vendors depending on their most 
dominant values that ought to be considered by companies when deploying BI 
applications to stay competitive in this changing business environment.  
 
Accordingly, the new BI Software evaluation criteria and vendors categories aim 
to differentiate various vendors in the market and hence initiating a user selection 
base. 
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The thesis will attempt to answer the following research questions: 
 
1) What discussed variables/criteria are selected for evaluating Business 

Intelligence BI software? 
2) How are these BI software variables measured? (The discussed scale). 
3) According to the criterion selected what are the most competitive BI Software 

available among those few that have been selected? 
4) What credible categorization can be used to classify BI Software vendors?  
5) What is the potential that the proposed variables/criteria and vendor's 

categories can be used as BI Software users' selection foundation? 

1.4 Disposition 

The disposition of this study report can be read in the following chapters:  
1) Introduction: This chapter focuses on the general background, problem 

definition, purpose & research questions as from the student view of the study 
and an outline of are in each chapter. 

 
2) Method: This chapter describes how the study was conducted in detail starting 

from research approach, the way of data collection from primary and 
secondary sources and includes data analysis.  

 
3) Theoretical Framework: This chapter asserts the existing knowledge on 

Competitive Intelligence and business Intelligence Software. In addition it 
tries to get a good understanding on the principles of Software evaluation in 
general and BI Software in particular. Finally, it includes a framework of BI 
Intelligence software evaluation done before.  

 
4) Theoretical Findings: This chapter gives answers to some of the this question 

as it presents the BI software evaluation criteria upon which the sample 
vendors are evaluated consisting of technological variables, the scale upon 
which the variables were measured and the proposed non technological criteria 
developed from the theoretical framework. 

 
5) Empirical Findings: This chapter has three parts that resulted from the BI 

software evaluation of the sample vendors. The first part imparts the scores of 
the Likert scale and the second & third one present an overview of the 
evaluation findings for each of the BI Software sample participants 
correspondingly.  

 
6) Analysis of Empirical Findings: This chapter tries to answer the remaining 

thesis questions by conducting analysis on the empirical findings in the 
previous chapter. Thus, it will investigate the most competitive BI software 
and will try to propose a reliable categorization of BI software vendors. 

 
7) Conclusions: This s chapter describes how the purpose of the study has been 

fulfilled. 
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2 METHOD 
__________________________________________________________________ 
This chapter describes how the study was conducted in detail starting from the 
research approach, the way of data collection from primary & secondary sources 
and includes data analysis.  
__________________________________________________________________ 

2.1 Research Approach 

Generally there are two approaches researchers use inductive and deductive 
(Holme & Solvang, 1997). Using an inductive approach the researcher collects 
empirical material. The empirical data is analyzed & generalized and new theories 
are generated from the generalizations. The deductive is more formalized. It starts 
in theory where the researcher derives testable hypothesis or a theoretical 
proposition. Through analysis and the collected empirical data the hypothesizes 
are accepted or rejected (Baily, 1997). 
 
The thesis will start with a comprehensive literature study to get familiar with 
different concepts of the BI Software and Software evaluation and thus develop an 
appropriate BI software evaluation criterion. The next step will be collecting 
empirical material about the BI software vendors sample through the developed 
criteria. Analyses of the empirical findings are to be conducted then and new 
categorization of BI software vendors is to be initiated. Based on this description 
of planned activities, an inductive approach will be followed in this thesis. 

2.2 Information Gathering Techniques 

There are two different types of data, primary and secondary data. Primary data is 
information gather by the researcher using a certain method. The primary data is 
gathered when the researcher is close to the study objects and the interviewed 
object has experienced the situation itself. Secondary data is information gathered 
by other researchers in earlier studies (Holme & Solvang, 1997). 
 
Both theoretical (secondary data) and empirical (primary data) work was 
conducted to answer the research questions as shown subsequently. 

2.2.1 Theoretical Study 

Firstly, the thesis tried to investigate pertinent variables that are to be used for 
developing new model for evaluating BI Software from the users' perspective and 
the potential that these variables are used as users BI Software selection tool 
throughout the following qualitative theoretical methods: 
 
1) A thorough comprehensive conceptual literature investigation of the CI cycle 

phases & definitions. 
2) A thorough comprehensive conceptual literature investigation of the BI 

Software functions & capabilities. 
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3) An extensive conceptual exploration of the fundamentals and metrics of 
software measurements. 

4) A general review of previous BI evaluation criterion represented in   Gartner's 
Quadrant, Forrester Wave and Fuld' literature criteria. 

 
External secondary sources as published books, journal articles, academic as well 
as professional and popular, have been the foundation for the theoretical work. 
Moreover, the variables of the evaluation criteria derived from the conceptual 
research have been sited on a scale for measuring purposes. A wide literature 
search had to be conducted in order to define the appropriate scale. 

2.2.2 Empirical Study 

Subsequently, empirical research was carried out to test the developed model by 
evaluating a selected sample of BI Software vendors and their products against the 
set of evaluation criteria originated from the conceptual work to help differentiate 
between BI Software and determine the most competitive vendor among them and 
hence help organizations in deciding on the BI Software that best suits its business 
needs.  
 
Initially a custom-made cover letter requesting free access to the sample vendor's 
products for measuring purposes was sent. The vendor's sample which has been 
integrated in the evaluation is a non-probability purposeful quota sample that 
includes only (11) BI Software due to the limited time given  including Business 
Objects, Microstrategy, Microsoft, Information Builders, Panorama, QlickView, 
Spotfire, Cognos SAS  Astragy and Digimind. 
 
Observations and experiments were conducted using the free software accesses, 
obtained the software trial demonstrations already available and the vendors' 
presentations & white papers to collect data regarding the capabilities, functions 
and product qualification for the chosen sample of  Software participants. 
However, not being able to obtain the free trial from the rest of the existing BI 
vendors adds to the limitations of the study. Ideally and in the future we would 
like to test the model on a large range of full version software 
  
The evaluation model developed with its variables and proposed measuring scale 
(Likert Scale) were then documented and mapped as a checklist and used to 
evaluate the BI software samples and demeanor quantitative analysis of numerical 
data obtained from the Likert scale scores enabling the comparative investigation 
of the BI vendors who are participants in the study. 

2.3 Analysis of Empirical Findings 

An overall score for the different parts of the evaluation criteria is being 
calculated along with their average scores which facilitate the conducting of 
meaningful comparison and identifying the most competitive software and hence 
being able to group the vendors into categories based on the BI Software 
functions/CI process they are prominent in. 

11 



 

3 THEORETICAL FRAMEWORK 
____________________________________________________________________ 
This chapter asserts the existing knowledge on Competitive Intelligence and 
Business Intelligence Software. In addition it tries to get a good understanding on 
the principles of Software evaluation in general and BI Software in particular. 
Finally, it includes a framework of BI Intelligence software evaluation done 
before.  
__________________________________________________________________ 

3.1 Competitive Intelligence CI 

Competitive intelligence has captured the interest of a lot of companies in recent 
years, due to the tremendous changes occurring represented in the increasing need 
to know more about an industry, a market, a product or a competitor. As Frederick 
the Great said, "It is pardonable to be defeated, but never to be surprised. With 
today's information resources, and a CI program that reflects the needs of the 
corporation, surprises can be minimized (www.combsinc.com). 
 

3.1.1 What is Competitive Intelligence CI  

Today non-CI professionals usually do not know what CI is; the press does not 
want to know what CI is add to the fact that the majority relate it to the corporate 
espionage,  hence emerges the necessity to educate about what CI is about (Patrick 
Bryant, 2000). 

In fact there are various definitions for the competitive intelligence. According to 
the Society of Competitive Intelligence Professionals (SCIP) "effective CI is 
defined as a continuous process that involves the planning, the legal and ethical 
collection of information, analysis that doesn't avoid unwelcome conclusions, and 
controlled dissemination of actionable intelligence to decision makers". 

Moreover SCIP defines CI as "the process of enhancing marketplace 
competitiveness through a greater -- yet unequivocally ethical -- understanding of 
a firm's competitors and the competitive environment". 

Woodlawn Marketing Services use this one: "Competitive Intelligence CI is a 
process - using legal and ethical means - for discovering, developing, and 
delivering timely, relevant intelligence needed by decision makers wanting to 
make their organization more competitive - in the eyes of the customer. It is used 
for assisting in strategic decisions, such as product development, mergers, 
acquisitions and alliances, as well as tactical initiatives, such as anticipating and 
preempting likely moves by customers, competitors, or regulators."  

Nevertheless, according to Yuan & Huang (2001) "CI is the process of obtaining 
vital information on your markets and competitors, analyzing the data and using 
this knowledge to formulate strategies to gain competitive advantage".  
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DIRECTION 
(PLANNING) 

 
DATA 

COLLECTION 

 
DATA ANALYSIS 

 
 

DISSEMINATION 

 
Accordingly, we can conclude that all of the definitions of CI mentioned earlier 
includes the same notion with different terminology as competitive intelligence 
tends to scan the surrounding environment both the internal & external, by 
focusing on four major activities including direction & planning, data collection & 
storage, data analysis & information interpretation and dissemination of 
intelligence in an ethical and legal manner to make better business decisions, 
enhance competitiveness and gain competitive advantage. 
 
Consequently to structure the process of competitive intelligence, several authors 
(Kahaner, 1997; Herring, 1991; & Fuld, 2002) propose an intelligence cycle, 
consisting of four phases explained in detail subsequently and shown in figure (1) 
in the following page. 
 

I. Direction (Planning) Phase. 
 
Through which the organization determines its strategic information requirements, 
including determining the way the data about the environment ought to be 
collected, distinguishing the type of data to be gathered varying from certain data 
classes to data available within a certain data class regarding the environment. 
(Vriens, Dirk & Jaap 2003). 
 
The challenge in the direction phase is to build and maintain a model and to use it 
to define the strategically relevant data (classes) about the environment (Vriens, 
Dirk Jaap, 2003). 
 
Hence, this phase is all about setting up a plan for the next phases of the CI Cycle. 
 

FIGURE (1): CI CYCLE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                   

Source: Kahaner, 1997; Herring, 1991; Bernhardt, 1994 & Fuld, 2002. 
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II. Data Collection Phase 

 
In this phase the data sources are verified and data is collected (Vriens, Dirk Jaap, 
2003). Sources for data are either secondary available from public sources or 
primary (proprietary data) that is the property of the organization collecting the 
information (Dukta, Alan, 2000) but for the success of any company it is crucial to 
articulate both types. 
 
Likewise, sources can be based on whether data sources are open accessible by 
everyone or closed and on if the source is found inside or outside the organization 
(internal versus external) (Vriens, Dirk Jaap, 2003). 
 
Data can be usually collected from the internet, online databases, trade shows, 
consultants, customers, government, universities, embassies, suppliers, journals, 
labor unions, informal contacts, collection network etc.  
 
For the data collection process to be effective it should be guided by three 
considerations: Understanding the requirements of top management and other 
users by data collectors, understanding how the information is currently obtained 
in a company and how it is used, realizing the competitive intelligence 
information already generated by the marketing research and strategic planning 
functions (Dukta, Alan, 2000). 
 
As a result, in this phase the need to know information are gathered from various 
sources inside or outside the company and thus delivered to the analysts for the 
preparation of analysis & interpretation. 
 

III. Data Analysis & Information Interpretation Phase 
 
For the competitive intelligence process to be successful analysis, interpretation, 
and summary of information is needed to assess whether the information are 
useful for strategic purposes. "Analysis and interpretation often involves fitting 
together seemingly unrelated fragments of facts and data that were collected from 
diverse sources" (Dukta, Alan, 2000). 
  
Besides, CI profession modifies, enhances, and improves the analysis tools 
borrowed from marketing research, business planning, library science, Total 
Quality Management, research and development, management information 
systems, and other areas within an organization (Dukta, Alan, 2000). 
 
Ben Gilad (1998) and Jan Herring (1999) have stressed that excellent analysis is 
the key to effective competitive intelligence practice. It is also the obvious weak 
link in many public and private intelligence programs since the actual production 
of intelligence takes place in this phase (Vriens, Dirk Jaap, 2003). 
 
Subsequently, the extraction of intelligence from the collected information is 
performed through the analysis phase by separating the gathered information and 
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then setting them together again to add new value and knowledge and hence 
resulting in making better decisions and outperforming competitors. Although, 
this phase is considered to be the most important phase in the Cycle, it is often 
neglected or dimly performed resulting in fragile weak decisions. So, in general 
more efforts should be invested in this phase. 
 

IV. Dissemination of intelligence Phase 
 
Dissemination of information must be timely and directed toward the correct 
persons throughout the organization to assure the success of decision making 
(Dukta, Alan, 2000). 
 
This phase is enforced by paying attention to the format and clarity of the 
presentation of intelligence to strategic decision-makers (e. g., Fuld et al., 2002); 
using electronic means to store and distribute the intelligence to the right people 
and designing CI tasks and responsibilities in such a way that strategic 
management is involved in the intelligence activities (Gilad & Gilad, 1998). 
 
Within this phase the intelligence produced is forwarded to the correct strategic 
decision-makers and used to formulate strategic plans and increase 
competitiveness. 
 

3.1.2 The role of CI 

Business survival today and ability to face their challenges is based on their ability 
to analyze their rivals’ moves, and to anticipate market developments rather than 
simply react to them (Stephen Millre, 2001). CI enables senior managers in 
companies of all sizes to make informed decisions about everything from 
marketing, R&D, and investing tactics to long-term business strategies (SCIP). 
 
Moreover, CI is considered a value-added concept that outperforms the top of 
business development, market research and strategic planning (Arik Johnson, 
2005). 
 
Authors mostly refer to two reasons for obtaining competitive intelligence. Firstly, 
CI contributes to the overall organizational goals such as improving its 
competitiveness or maintaining the viability of the organization. In addition to the 
fact that it contributes the organizational activities needed to reach the overall goal 
like decision-making or strategy formulation (Vriens, Dirk, 2003). 
 
Hence as claimed by Jan P. Herring (1999) the roles of CI efforts fall into the 
following categories:  
 
1) Strategic decisions and actions (tactics). 
2) Early-warning topics that prevent surprises to the organization relating to 

product launches, new emerging, or changing market and new technologies or 
business methods. 

3) Knowledge of, learning from and assessments of key players and competitors. 
4) Intelligence assessments for planning and strategy development. 
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Therefore, with CI business organizations can predict the action of their 
competitors & key players, remain competitive in the market and reach its goals 
through better decisions and more focused strategy planning. 
 

3.1.3 Competitive Intelligence infrastructure 

Effective competitive intelligence results not from luck, but from the same careful 
planning, discipline, and systematic process that scientists employ. "However, the 
companies with the highest success rates at winning new business have found that 
competitive intelligence is not a magical art; it is a science whose ethical practice 
readily impacts a company’s top and bottom lines" (O'Quinn, Ogilvie 2001). 
 
According to Vriens, 2003, in order for the intelligence cycle to be carried out 
properly, an organization should implement a balanced mix an intelligence 
infrastructure that consists of following three parts: 
 
1) "A technological, comprising the ICT applications and ICT infrastructure that 

can be used to support the intelligence cycle phases.  
2) "A structural part, referring to the definition and allocation of CI tasks and 

responsibilities (e. g., should CI activities be centralized or decentralized). 
3) "A human resources part, which has to do with selecting, training and 

motivating personnel that should perform the intelligence activities".  
 
Thus, although technology matters for building effective CI it is not just the only 
thing, it should be combined with good planning for the allocation of the CI tasks 
as whether it CI activities are to be carried out by professionals or can other be 
involved. Additionally, human resource should plan the selection of CI staff 
cautiously to ensure a superior CI performance. 

3.1.4 CI and Technology 

Different Information & Communication Technologies (ICT) tools are used for 
supporting the activities in the competitive intelligence cycle." ICT for CI (or 
Competitive Intelligence Systems CIS) is best seen as a collection of electronic 
tools (Vriens, Dirk Jaap, 2003) that support strategic decision-making, that are 
dispersed over different management levels; and that supports structured and 
unstructured intelligence activities". 
 
According to Vriens three types of ICT tools can support or sometimes even 
replace the CI activities: the internet as a tool for direction or collection activities, 
general applications to be used in CI activities (groupware or intranets etc) and 
Business Intelligence software.The thesis is concerned with the last one. 

3.2 Business Intelligence BI software  

They are considered a type of ICT tools used to support Competitive Intelligence 
processes.  The term competitive intelligence CI and business intelligence (BI) 
have been used as synonyms for many years (e. g., Gilad & Gilad, 1988; Power & 
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Sharda, to name a few authors) but recently it is agreed upon that BI tools refer to 
ICT tools enabling (top) management to produce overviews of and analyze 
relevant organizational data needed for their (strategic) decision-making (Vriens, 
Dirk Jaap 2003). So, BI is considered to be the technology that supports the CI. 

3.2.1 Business Intelligence BI software Definitions 

“In general, Business Intelligence BI systems are data-driven Decision support 
systems DSS” (Power, 2007). The Gartner Group introduced the term BI in the 
mid-1990s (Turban 2007). However, Watson (2005) states that BI is the result of a 
continuous evolution. “Just because it has a new name doesn’t mean it is 
necessary new” (Watson, 2005, p. 4). Davenport and Harris (2007) conclude the 
entire field of systems for decision support is referred to as BI.  
 
Business Intelligence BI software is not just a set of tools. They are a set of 
processes, technologies, attitudes, and reward systems. "They are an integrated 
approach to identifying, collecting, managing, and, most importantly, sharing the 
enterprise information assets with individual employees to put the business 
intelligence to use" (Thierauf, Robert, 2001). 
 
Cognos a BI vendor says that Business intelligence BI software takes the volume 
of data that an organization collects and stores, and turns it into meaningful 
information that people can easily use. With this information in accessible reports, 
people can make better and timelier business decisions in their everyday activities 
(www. cognos. com).  
 
Whilst using BI systems decision makers are moved to the next level by providing 
them with a better understanding of a company's operations so that they can 
outmaneuver competition and make better decisions whether tactical, strategic, 
operational or financial (Thierauf, Robert 2001). 
 
To conclude, BI Software are the tools and systems that supports CI activities and 
play a key role in the strategic planning process of the organization. Whilst 
allowing companies to gather, store, access and analyze corporate data to aid in 
decision-making. 
 

3.2.2 BI Software capabilities (technologies) 

For business intelligence systems to be successful, there is need to create an 
appropriate infrastructure to capture and create data, information, and knowledge, 
and store them, improve them, clarify them, analyze them and disseminate them to 
decision makers so that there can be an overall understanding of a company's 
operations for actionable results (Thierauf, Robert 2001). 
 
Thus for ensuring effective business intelligence platform, four essential steps are 
needed: Understanding the problem, collecting the data, analyzing the data, and 
sharing the results to make better decisions which represents the phases of the CI 
cycle all of which are supported with different technologies (capabilities) whether 
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data warehousing, business analytics and information delivery capabilities 
(Ericsson 2004) as explained next & shown in figure (2) bellow: 

 
 
 

FIGURE (2): BI SOFTWARE CAPABILITIES 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Source: Ericsson, 2004. 
 
 

I. Frameworks 
 
The priorities of the business are understood here by mapping the existing data 
flows and structures and understanding the needs of the decision makers 
(Ericsson, 2004). This BI function basically supports the planning phase in CI 
cycle.  

 
II. Data Warehousing 

 
Data warehousing offers a pool of historical and current data structured by 
technical staff in a form that is fast, efficient and ready for analysis and decision 
support (Turban, Liang & Sharda, 2007).  
 
Accordingly its functions include firstly data integration from structured databases 
whether: 
 
1) Relational as IBM, Oracle. 
2) Application as SAP, PeopleSoft. 
3) OLAP 
4) Modern as ODBC, Excel, Access. 
5) XML & JDBC. 
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Add to, data integration from on demand sources as from the external web and/or 
integration, from unstructured databases from external sources as bureau, legacy 
and census.  And then data transformation and Load into the data warehouse using 
(ETL) scale (Turban, Liang & Sharda, 2007).  
 
Another function is Warehouses that contain data collected inside the enterprise 
and sometimes data from outside the enterprise which improves the quality and 
analytical value of the data (Ericsson, 2004). 

 
A data warehouse (DW) is considered the foundation of Business Intelligence. It 
is meant to be a repository for consolidated and organized data that can be used 
for analysis (Ericsson, 2004).Bill Inmon (2003) defines a data warehouse as "a 
collection of data that is subject-oriented, integrated, time variant and non-
volatile". Its purpose, according to Inmon, is to enhance management's decision 
making ability. 
 
Generally Data Warehouses could be either: 
 
1) Data Marts: This is a subset of a data warehouse that is focused on a specific 

area of interest or specific department. 
2) Enterprise data warehouse (EDW) 
3) Operational data store (ODS) 

 
The last function of the data warehousing is Metadata Reports which are data 
about data. 
 
Consequently it corresponds to the data collection phase in the CI cycle as it 
collects accurate, timely and quality data which can gain the trust of decision 
makers. In addition Data Warehousing secures integration among various data 
collection systems, which pays attention to legal and ethical barriers of sharing 
information (Ericsson, 2004).  
 

III. Business Analytics 
 
They are the models and analysis procedures of BI where end users can 
manipulate and work with data using OLAP, advanced analytics, data mining or 
Predictive analysis (Turban, Liang & Sharda, 2007) as illustrated next. 
 

1) OLAP 
Online analytical processing (OLAP) provides analysts with tools for exploring 
patterns and trends in multidimensional business data. OLAP analysis is often 
used to get a better understanding of patterns and trends in historical data and to 
analyze business performance across a variety of metrics and functional areas. 
"Using OLAP tools, analysts can drill deep into data and find answers to complex 
and changing business problems" (Ericsson, 2004).  
 
In some cases, OLAP is provided by a relational database that has specially 
designed partitions and summaries to support queries. In other cases, OLAP is 
provided by a specialized data store that contains the data organized and 
summarized into multidimensional structures (Ericsson, 2004).  
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It uses interactive software called middleware to access the DW, its activities 
include: Generating & answering Queries, Requesting ad-hoc or on demand 
reports Conducting statistical analysis (Turban, Liang & Sharda, 2007). 
 
A most important part of OLAP systems is their multidimensional analysis 
capabilities that is, analysis that goes beyond the traditional two-dimensional 
analysis. Essentially, multidimensional analysis represents an important method 
for leveraging the contents of an organization's production data and other data 
stored in company databases and data warehouses because it allows users to look 
at different dimensions of the same data say, by business units, geographical 
areas, product levels, market segments, and distribution channels (Thierauf, 2001). 
 
Accordingly the Business Analytics represent the Data Analysis phase of the CI 
cycle as it analyses data so that specialists and anyone in the organization can 
benefit from it. Hence those who really know the business are most able to benefit 
from access to business intelligence (Ericsson, 2004). 
 

2) Data Mining 
It extracts hidden predictive information from databases by finding mathematical 
patterns from usually large sets of data. According to Turban, Liang & Sharda 
(2007) its functions include: Classification, Clustering, Association, Sequence 
discovery & Modeling. 
 
Data mining uses statistical techniques and artificial intelligence algorithms to 
discover patterns that are hidden deep in your data. "Data mining can be a very 
deep and complex subject, but there are relatively simple algorithms that can be 
used to generate meaningful information out of a sea of data" (Ericsson, 2004). 
. 
Similarly, it enables end user to discover previously unknown facts present in 
their business data. With data mining, you can sort through the data in search of 
frequently occurring patterns and detect trends in your data without having an a 
priori hypothesis about it (Ericsson, 2004).  
 

3) Predictive Analysis 
It determines the probable future outcome for an event by analyzing data with 
different variables; it includes clustering, decision trees, market basket analysis, 
regression modeling, neural nets, genetic algorithms, text mining, and hypothesis 
testing and decision analysis (Turban, Liang & Sharda, 2007). 
 

4) Qualitative Analysis 
It is the process of coding segments of free-form text with predefined categories. 
The segments can be single words, phrases, sentences or entire paragraphs. Coded 
segments can overlap as well. Once segments are coded, they can be analyzed in a 
variety of ways, using clustering, thematic maps and proximity plots (Dan 
Sullivan, 2004). 
 
Text mining is a type of qualitative analysis which includes automated 
classification based on learning from examples, clustering, language recognition 
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and discovery of relations between authors, subjects, publishers and trend 
watching (www.businessintelligence.ittoolbox.com). 
 
Thus, the four mentioned business analytics types are used as a part of the analysis 
phase of the CI cycle and thus its performance and quality are considered the 
foundation of the BI functions and capabilities. 
 
IV. Information Delivery 
 
They include both the visualization and the report & queries capabilities as 
explained subsequently. 
 

1) Analytical Models (User Interface) 
Visualization is used to make data more understandable and clear to end users. 
Decision makers can browse the interface and analyze data in real time and 
examine organizational performance data (Eckerson, 2003). 
 
User's interfaces are the visualization tools that include dashboards, portals and 
digital cockpit. They consist of digital images, videos, animation and graphs 
(Turban, Liang & Sharda, 2007). 
 
Analytical presentation and modeling can include the following: 
1) Dashboards: "subset of reporting includes the ability to publish formal, Web-

based reports with intuitive displays of information, including dials, gauges 
and traffic lights. These displays indicate the state of the performance metric, 
compared with a goal or target value" (Gartner, 2008). 

 
2) Scorecards: These take the metrics displayed in a dashboard a step further by 

applying them to a strategy map that aligns key performance indicators to a 
strategic objective. Scorecard metrics should be linked to related reports and 
information in order to do further analysis.  

 
3) Others : Including Visual Analysis, Spreadsheets, 3D virtual reality 

Dimensional presentation or Portals &Web browsers 
 

2) Reports & Queries 
The most basic level of business intelligence is provided by reports. Reports are 
the traditional backbone of conduits to communicate business information to 
decision Report design transforms raw data into information that can be 
understood and used by decision makers (Ericsson, 2004). 
 
The importance of the reports stems from delivering these predictable business 
focused views of critical information to broad user bases. In many systems, 
reporting on up-to-the-minute information is available on demand but it can be 
routine reports. 
 
Queries are self-service reporting, enables users to ask their own questions of the 
data, without relying on IT to create a report. In particular, the tools must have a 
robust semantic layer to allow users to navigate available data sources. In 
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addition, these tools should offer query governance and auditing capabilities to 
ensure that queries perform well (Gartner, 2008). 
 
Consequently it represents the dissemination (sharing & acting on information) 
phase of the CI Cycle. Strong networks are essential maintaining the value of BI, 
the more people that know about the information the better are the consequences 
are. Moreover sharing intelligence among networks makes the organization 
capable to react to change (Ericsson, 2004).This means that the information needs 
to be in a format that is easily actionable and that facilitates change in the 
organization. Ideally, the same systems that give the information for a decision 
allow acting on it.  

3.2.3 The role of Business Intelligence software 

Business intelligence allows for pulling all of the data and information together to 
help form a unified view of the enterprise that executives and analysts can use to 
generate insights and make better decisions (Ericsson, 2004). 
 
Consequently leading to increased profitability by increasing product revenues, 
reducing cost by helping to find out where the money is really going in the 
organization and hence determining which activities have disproportionate costs 
and ineffective performance. In addition BI leads to improved risk management 
capability whether financial, strategic operational or information risk by enabling 
decision makers to see changes in the underlying business as early as possible 
which helps in risk identification (Ericsson, 2004) as illustrated in figure (3).  
 

FIGURE (3): THE ROLE OF BI SOFTWARE 

Source: Ericsson, 2004. 
 

"Business intelligence systems are capable of leveraging company's assets to 
optimize their value and provide a good return on investment" (Thierauf, Robert 
2001). However, the necessity of BI Software are derived from the opportunities 
embodied in the depth analysis of market trends, customer segmentation & needs, 
credit risk management, analysis for cross-selling (introduction of new products) 
and up-selling (increased quantities, collection analysis, retail-network 
management, inventory management and logistics cost analysis,  streamlining 
business and manufacturing operations and consequently actionable intelligence 
that improve business. 
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3.2.4 BI Market Growth 

Datamonitor (2003) expects that the global business intelligence market, which 
was worth just under $4 billion in license revenue alone in 2006, will double in 
value by the end of 2012 as Enterprises are generating increasing volumes of 
transactional data, which is fuelling BI market growth. 
 
The BI market will show a five-year compound annual growth rate (CAGR), in 
revenue terms, of 8.6% from 2006 through 2011 according to Gartner (2008) since 
CIO's are coming under increasing pressure to invest in technologies that drive 
business transformation and strategic change and because we continue to see 
innovation and growth arising from technologies that make it easier to build and 
consume BI applications.  
 
The market for business intelligence platforms is moving away from a position of 
being dominated by pure-play vendors. This is being driven by a trend for 
consolidation, with several large application and software infrastructure vendors 
initiating major BI acquisitions in 2007(Gartner, 2008). 
 
The growth of business intelligence BI can be linked to the fact that BI software is 
getting better and cheaper to use on a day-to-day basis, not to mention lowering of 
hardware costs renewed where necessary, and applied where needed is an 
important source of competitive advantage for a company's decision makers. The 
more a Company's decision makers make use of business intelligence, the more 
they contribute to a company's overall well-being (Thierauf, Robert, 2001). 
 
Moreover, the sectors generating high volumes of transactional data, such as 
financial services (which accounts for a third of BI spend), telecommunications, 
retail and manufacturing, will continue to lead BI spending. The public sector and 
utilities are also expected to grow by an accelerated rate compared to other sectors 
according to CBR Staff writer. 
 
Add to the fact that business-analytics applications have an average five-year 
return on investment of 431 percent, with 63 percent of projects achieving 
payback within a two-year period which increases the interest in BI Software 
(Ericsson, 2004). 
 
Lastly Enterprise application integration tools make it much easier to integrate 
information between disparate systems and have reduced the risk and expense of 
business intelligence projects. The ability to conduct transactions with business 
partners has made it much more feasible to share knowledge gleaned from 
business intelligence with business partners, thus multiplying the beneficial effects 
of business intelligence.  
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3.3 Software Evaluation 

"Business organizations are still struggling to improve the quality of information 
systems (IS) after many research efforts and years of accumulated experience in 
delivering them" (Duggan, Evan, 2006). 
 
Building an information system, whether it was a customized product for 
proprietary use or generalized commercial package, puts burdens on providing 
sophisticated high-quality software, with the requisite features that are useable by 
clients, delivered at the budgeted cost, and produced on time. However, these 
goals are not frequently met; "Hence, the recurring theme of the past several years 
has been that the Information System community has failed to exploit IT 
innovations and advances to consistently produce high-quality business 
applications"(Brynjolfsson, 1993; Gibbs, 1994). 
 
The evaluation of software and its business value are recently the subject of many 
academic and business discussions. Since Investments in IT are growing 
extensively, and business managers worry about the fact that the benefits of IT 
investments might not be as high as expected (Van Grembergen, 2001).Usually 
the steps in any software evaluation process are illustrated in figure (4) below: 
 

FIGURE (4): THE SOFTWARE EVALAUATION MODEL 

Source: Duggan, Evan, 2006. 
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3.3.1  Software evaluation quality attributes (variables)  

The business value of a software product results from its quality as perceived by 
both acquirers and end users. Therefore, quality is increasingly seen as a critical 
attribute of software, since its absence results in financial loss as well as 
dissatisfied users, and may even endanger lives (Duggan, Evan, 2006).Thus users 
perception of software quality is the base of evaluating software. 
 
Palvia (2001) interpreted information system quality as discernible features and 
characteristics of a system that contribute to the delivery of expected benefits and 
the satisfaction of perceived needs. Other scholars, such as Ericsson and 
McFadden (1993), Grady (1993), Hanna (1995), Hough (1993), Lyytinen (1988), 
Markus and Keil (1994), Newman and Robey (1992), have further explicated IS 
quality requisites that include: 
 
1) Timely delivery and relevance beyond deployment. 
2) Overall system and business benefits that outstrip life-cycle costs. 
3) The provision of required functionality and features. 
4) Ease of access and use of delivered features. 
5) The reliability of features and high probability of correct and consistent 

response 
6) Acceptable response times. 
7) Maintainability which means easily identifiable sources of defects that is 

correctable with normal effort. 
8) Scalability to incorporate unforeseen functionality and accommodate growth 

in user base. 
9) Usage of the system. 
 
Besides Quality, Bass (1998) uses the following attributes to evaluate software:  
 
1) Performance: The responsiveness of the software. 
2) Reliability: The ability of the software to keep operating. 
3) Availability: The proportion of time the system is up and running. 
4) Security: The measure of the software ability to resist unauthorized attempts at 

usage and denial of service while providing the service to the user. 
5) Portability: Is the ability to make changes to software quickly and cost 

effectively. 
6) Functionality: The ability of the software to do the work for which was 

intended. 
7) Variability: How well the software can be expanded or modified. 
8) Conceptual Integrity: The underlying theme or vision that unifies the design of 

the software at all levels 
9) Usability:  The user's ability to utilize software effectively. 
 
Furthermore, Fenton & Pfleeger (1997) introduced a quality model which 
evaluates software based the following three dimensions. 
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1) The People dimension 
This dimension includes the competent IS specialists along with their skills and 
experience necessary to manage both the technical and behavioral elements of the 
software. Whereas delivery is central to ensuring high-quality IS products (Perry 
et al., 1994).  

 
Additionally, it is said that the user-centered perception of the software delivery 
increase the opportunity of producing higher quality systems (Duggan, Evan, 
2006). 

 
2) The Process dimension 
This dimension prescribes the timing of each deliverable, procedures and practices 
to be followed, tools and techniques that are supported, and identifies roles, role 
players, and their responsibilities (Riemenschneider et al., 2002) Its target is 
process consistency and repeatability as IS projects advance through the systems 
life cycle (Duggan, Evan, .2006).  

 
3) The Product dimension 
 The product quality is concerned with inherent properties of the delivered system 
that users and maintenance personnel experience (Duggan, Evan, 2006). 

3.4 Business Intelligence BI Software Evaluation 

The noticeable growth in the BI Software market is leaving companies of different 
spheres in bewildering status by having to decide amongst diverse BI software 
vendors that will assist them to achieve their business objectives. 
 
According to CBR staff writer (2007) "the scope for differentiation between BI 
vendors has shifted higher up the stack, towards issues such as predictive analytics 
and real-time BI. It has also moved lower down the stack, towards more pervasive 
BI and client BI applications. Other differentiation strategies may focus on 
strategic issues such as ease of deployment, on-demand offerings, industry-
specific packages, enterprise application integration or go-to-market approaches".  
 
For this reason, choosing the right BI software selection is critical to increase 
productivity and effectiveness in the organization nevertheless a very elaborating 
and complex process due to the fact that numerous BI software packages exist on 
the market these days most of which  are updated very rapidly.  
 
And most importantly the selection process involves various criteria and variables 
against which BI software are compared and evaluated which on the whole are not 
apparent and are generally vague (Turban, Aronson, Liang and Sharda, 2007) 
besides most of the evaluation done are not being able to combine both the testing 
of the BI effectiveness as a tool and its support of the Competitive Intelligence CI 
Cycle phases. So far only Gartner, Forrester and Fuld & Company performed 
evaluations for the BI software. 
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Nevertheless, generally, the attributes that are used to evaluate software can't be 
used directly for evaluating BI Software Hence arise the need to find specific 
attribute to evaluate BI Software quality. 
 
Among companies who conducted BI Evaluation are Gartner Forrester and Fuld 
which are described subsequently along with their limitations.  

3.4.1 Gartner 

Gartner Inc. is accredited for having introduced the term “business intelligence”. 
Gartner initiated the Magic Quadrant for Business Intelligence Platforms 
evaluation which states that users should evaluate vendors in all four quadrants, 
including the Niche Players, Visionaries, Leaders and Challengers. 

According to Gartner research 2005 the vendors are placed in one of four 
positions (leaders, challengers, visionaries and niche players) in a “magic 
quadrant.” As follows: 
 
1) Leaders: have strong market position, solid customer support, and an 

extensive pool of skilled developers. Their products have generic 
functionality. Also, there is limited or no access to key personnel, and there is 
little room to negotiate prices. 

2) Challengers:  are characterized by their stability, solid customer support, 
reliable technology, and functional completeness. Their products’ architecture 
may be outdated, they have a limited pool of skills, and they may compete 
with potential application partners. 

3) Visionaries: have cutting-edge functionality in their offerings and have the 
potential for aggressive discounting. On the flip side, they are potentially 
unstable, offer limited support, and have an extremely meager skills pool. 

4) Niche players:  typically have critical and unique functionality—but they have 
a limited ability to compete in the market and enhance their product. Of 
course, not all of these characteristics apply to each and every one of the 
vendors, but they serve as a framework to categorize them for comparison 
purposes. 

"Vendors were included in the Magic Quadrant if they met the following 
requirements: 

1) They deliver at least eight of the (12) BI platform capabilities divided into 
three functionality categories integration, information delivery and analysis as 
shown in the table (1) below: 
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TABLE (1): GARTNER'S BI PLATFORM CAPABILITIES 
INTEGRATION INFORMATION 

DELIVERY 
ANALYSIS 

BI infrastructure Reporting OLAP 
Metadata 
management 

Dashboards Advanced 
visualization 

Development Ad hoc query Predictive 
modeling & 
data mining 

Workflow & 
collaboration 

Microsoft Office 
integration 

Scorecards 

Source: Gartner Research, 2008. 
 

2) They have a reasonable market presence, which we define as greater than $20 
million in annual revenue from BI platform software. 

3) They demonstrate that their solutions are used and supported across the 
enterprise, and go beyond departmental deployments." Gartner 2007. 

 
Later on the vendors who can be added to Gartner's magic quadrant are evaluated 
based on two evaluation criterions. The first is based on vendor's ability and 
success in making their vision a market reality and the second on their 
understanding of how market forces can be exploited to create value for customers 
and opportunity for themselves. Gartner's attributes used for the two criterions are 
demonstrated in the following table: 
 

TABLE (2): GARTNER'S BI SOFDTWARE EVALUATION CRITERIA 
ABILITY TO EXECUTE 

EVALUATION CRITERIA 
COMPLETNESS OF VISION 

EVALUATION CRITERIA 
Overall Viability Market Understanding 
Sales Execution/Pricing Marketing Strategy 

Market Responsiveness & Track Record Sales Strategy 
Marketing Execution Offering (Product) Strategy 
Customer Experience Business Model 

Operations Vertical/Industry Strategy 
 Innovation 
 Geographic Strategy 

Source: Gartner's research, 2008 
 
To conclude, Gartner's evaluated BI Software from the pure business perspective 
since it assesses BI software ability to achieve its business goals and vision. 
Although it looks at BI software functions to determine the intrusion condition of 
any BI software in the Gartner's evaluation, it doesn't measure the BI functions 
effectiveness nor the software support of the CI cycle phases. 
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3.4.2 Forrester Wave BI 

Forrester Wave BI Software evaluation includes a detailed in depth evaluations 
criteria based on three level buckets: Offering, Strategy, and Market Presence. 
Keith Gile (2006) 
 

TABLE (3): FORRESTER BI SOFTWARE EVALUATION CRITERIA 
CURRENT 
OFFERING 

STRATEGY MARKET 
PRESENCE 

Analytic functionality Product direction Company financials 
Usability Commitment Installed base 

Application development Pricing and 
licensing 

 

Source: Keith Gile, 2006. 
 
Forrester wave evaluated BI vendors who met the following criteria (Keith Gile, 
2006): 
 
1) A vendor with annual estimated BI revenue in excess of $100 million. 
2) A vendor with or more products specifically targeted at the BI reporting and 

analysis market. 
3) A market-leading pure-play BI vendor, RDBMS, or enterprise application 

vendor with a native analytic or enterprise reporting product/component, or a 
supporting reporting engine and repository 

 
Forrester found through users interviews that most users are unsatisfied with the 
way they currently receive analytic information. Thirty percent of those surveyed 
thought their analytic software has significant gaps in usability. Twenty-two 
percent cited lack of detail as an issue, and 20 percent said data access and   
 
Forrester assessed the BI vendors on their functions effectiveness and usability but 
in a very general manner without going in depth into each BI capability. 
Moreover, it didn't evaluate the level of support BI software functions provide to 
the CI cycle phases. Thus, this study built upon Forrester evaluation variables to 
develop a Model with more a detailed assessment of BI functionality as a tool and 
the level they support the CI four phases. 

3.4.3 Fuld & Company CI Software evaluation 

Fuld & Company compared CI user's reactions for CI software to that of animals 
with certain traits in order to motivate hundreds of users to respond and complete 
a survey that aimed to convey both the characteristics of the technology and their 
responses to that technology. The animals they chose were as follows: 
 
1) Slug because of its lack of speed and responsiveness. 
2) Gerbil a fast animal but one that seems to go in circles, quickly spinning its 

wheels, but going nowhere. 
3) Bee for its speed, smarts, and sense of the bigger picture. 
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4) Parrot that would spit back the information, adding little. 
5) Labrador a dog who would go and retrieve what you need when you need it 
 
"The largest single segment of respondents, 42%, compared their competitive 
intelligence CI technology to a bee- an insect that “creates a useful pattern or 
swarm of information and helps me connect the dots.” Nearly one-third (29%) 
saw their solution more like a Labrador retriever, “good at fetching and 
retrieving.” 
 
A vocal minority of nearly 30% of respondents gave the software low grades, 
comparing it to a parrot (11% - “just spits back what you sent to it; no added 
value”), a slug (12% - “just takes up space and never seems to go anywhere”), or a 
gerbil (6% - “lots of action, spins its wheels and offers no substance whatsoever – 
and definitely consumes my time”) Fuld & Company, 1999). 
 
Fuld & Company evaluated the software packages with regard to the five steps of 
the Intelligence Cycle in relation to how much we can reasonably expect the 
technology to support each step of the CI Cycle. They first had to distinguish 
between packages that promoted themselves as Business Intelligence BI vs. CI 
tools. Business Intelligence software, as the industry labels many of its products, 
typically deals with data warehouses and quantitative analysis, almost exclusively 
of a company’s internal data (e.g. CRM, customer relationship management data) 
(Fuld & Company intelligence report, 2006-2007). 
 
Fuld (2002, page 12-13) state that the fulfillment of the following functions acts as 
criteria in judging CI applications in the direction phase: 
 
1) Providing a framework to input Key Intelligence Topics and Key Intelligence 

Questions. 
2) Receiving CI requests managing a CI work process and project flow that 

allows collaboration among members of the CI team as well as with the rest of 
the company. 

 
 For the data collection phase the criteria included the following: 
 
1) The ability to capture qualitative, ‘soft’ information from employees 

throughout the company, either through internal message boards, e-mail, or 
another easily accessible medium by which primary information can be 
inputted and retrieved. 

2) The capacity to target and retrieve qualitative information (such as consumer 
feedback) from message boards, news groups, and other external forums. 

3) An area in the software and user interface for inputting interviews, field 
reports, and other first-hand accounts. 

 
The criteria for the analysis phase include: 
 
1) The ability to sort information by user-defined rules. 
2) Data visualization interface(s) to sort and view collected information. 
3) Multiple viewing models, such as SWOT (Strength Weaknesses Opportunities 

Threats) and Porter’s Five Forces model. 
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4) Display of information in chronological order. 
5) Extraction of relationships between people, places, dates, events, and other 

potential correlations. 
6) Text-mining technology to locate and extract user-defined variables. 
7) The ability to relate analyses to quantitative data. 

 
For the reporting and informing phase: 
 
1) Both standardized and customizable report templates. 
2) The ability to link and export reports to Microsoft Office formats, CorelDraw, 

PDF, multimedia formats, other databases, and/or other reporting systems. 
3) The capability to deliver reports via hard copy, the corporate intranet, e-mail, 

and/or wireless sources. 
 
Fuld's evaluation criteria evaluated software packages with regard to the backup it 
provides for the four CI Cycle phases. Nevertheless, the software packages that 
have participated in the Fuld's evaluation were the one not dealing with BI 
functions from: Frameworks, Data Warehousing, Business analytics and User's 
interface but rather those with more simple functions assigned for planning, data 
collection, and analysis and information delivery methods. 
 
Additionally, Fuld's criteria didn't measure the effectiveness & efficiency of the 
software as a tool but instead the way they support the CI cycle. Hence, this study 
used and set off further from Fuld's Model criteria by applying the developed 
Model on Software packages escorts BI functions. 
 
To conclude the Model (SSAV) developed in this study was exploited with the 
purpose of building a more comprehensive & complete evaluation foundation by 
building upon Gartner, Forrester and Fuld's criterion and augmenting them with 
new variables whilst combining in depth technological variables that assess BI 
Software as a tool while measuring the level of CI support it offers. Nevertheless 
the study proposes non technological variables that are almost not covered with 
the past evaluations conducted. 

31 



 

 
 

4 THEORETICAL FINDINGS 
___________________________________________________________________ 
This chapter gives answers to some of the this question as it presents the BI 
software evaluation criteria upon which the sample vendors are evaluated 
consisting of technological variables, the scale upon which the variables were 
measured and the proposed non technological criteria developed from the 
theoretical framework. 
__________________________________________________________________ 

4.1 The BI Software technological evaluation Model: The SSAV 
Model. 

The SSAV BI Software evaluation Model is to be developed and tested on a 
sample of BI Software discussed earlier by analyzing their various capabilities 
(Functions) that demonstrates a particular phase of Competitive Intelligence CI 
cycle using suitable variables. Hence its aim is to evaluate BI Software 
effectiveness & efficiency as a tool in addition to assess how each BI function 
supports a particular CI activity in the cycle. 
 
Moreover, the variables used for evaluating BI Software can be divided into the 
following three classes each of which are highlighted in a particular color as 
shown below. 
 
  

A. PROCESS VARIABLES (I) 
   They include variables for evaluating the effectiveness & efficiency 

(quality) of BI Software functions (Capabilities).  
 

B. PRODUCT VARIABLES 
 They include variables for evaluating the effectiveness & efficiency 
(quality) of artifacts, deliverables or documents that result from BI 
Software function  
 

C. PROCESS VARIABLES (II) 
They include variables for evaluating how a BI function supports a 
particular CI cycle activity. 

 
Consequently, the variables used in the evaluation criterion were divided into four 
parts as illustrated subsequently. (The actual evaluation criteria can be found in 
the appendices)  
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4.1.1  The framework and the Planning & directing phase variables 
  
 
 

CLASS VARIABLES TO BE EVALUATED 
Product 

 
1. Framework 

 

• The level of detail 
• Usability 
• Flexibility 

2. A project flow 
document 

• Usability 
• Flexibility 
• The level of detail 

Process (II) 
 

Planning & Directing 

• Ability to determine the strategic information 
requirements 

• Ability to articulate what information users 
need  

• Ability to construct a model for defining 
relevant data 

• The ability of the framework to enter KIT & 
KIQ 
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4.1.2 Warehousing and the Data Collection phase variables 

 

CLASS VARIABLES TO BE EVALUATED 
Process (I) 

 
Data Integration 

• Flexibility of data access 
• Reusability of data accessed 
• Time horizon needed to access data  
• Functionality: Ability to read & write data 

source. 
• Easiness of use(Usability) for developers 

& end users 
• Development cost 

Product 
 

1. Data Warehouses 
 
 
 
 
 
 

 
 

• Scalability ( queries and other data access 
grow linearly  with the size of warehouse) 

• Security & Privacy of information in Data 
Warehouse 

• Consistency of data in the warehouse 
• The degree of Subject orientation in data 

organization in DM  
• Stability & Volatility of data in the data 

warehouse. 
• Reusability of data in the warehouse 
• Data quality  in the warehouses 

 
2. Metadata Reports 

• Effectiveness &    efficiency 
• Reusability 
• Performance 
• Flexibility 
• Low maintainability cost 
• Usage (technical or business) & versioning  

Process (II) 
 

Data Collection 

• Ability to gather internal data 
• Ability to gather external data 
• Ability to extract data from sources with 

different data carrier human, paper & 
technical. 

• Flexibility & easiness of changing data 
sources 

• Web-based crawling or intranet-based 
environment.  

• Automatic filtering of collected 
information based on user-defined 
criteria, 

• Automatic categorization of collected 
information. 

• Ability to catalog, bookmark, and archive 
collected documents. 
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4.1.3 Business analytics and the analysis phase variables 

 

CLASS VARIABLES TO BE EVALUATED 
Process (I) 
(Analysis) 

 
1. OLAP 

 

• Transparency to the user 
• Ease of accessibility: batch & Online access 
• Consistency  in reporting performance 
• Multi-user or single user support 
• Spontaneous data manipulation  
• Flexible & adjustable reporting 
• Multidimensional conceptual view of 

formulating queries. 
2. Data mining • Predictive accuracy: the ability of the model 

to correctly predict the class label of new or 
previously unseen data 

• Speed: the computation costs involved in 
generating and using the model. 

• Robustness: the capability of the model to 
make correct predictions. 

• Scalability:  the ability to construct the 
model efficiently given a large amount of 
data 

• Interpretability: the level of understanding 
and insight provided by the model 

3.Qualitative Analysis • The ability to sort information by user-
defined rules. 

• The ability to extract relationships 
4.Predictive Analysis • The reliability of the predictor ( 

• Customizability to industry. 
• Algorithm richness 
• Degree of automation 
• Scalability  
• Model portability 
• Web enablement 
• Ease of use  
• The capability to access large data sets 
• Integration with key applications  

Process (II) 
        Analysis 

• Providing an assortment of analysis. 
• Capability of providing qualitative analysis 
• Ability to predict the future 
• Ability to extract relationships between 

people, places, dates, events…etc. 
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4.1.4 Visualization and the dissemination phase variables 

 
 

 

CLASS VARIABLES TO BE EVALUATED 

Product 
(Visualization) 

 
1. User Interface 

(Analytical   Models) 

• Usability (Ease of use) 
• Reusability 
• Portability 
• Customizability 
• Flexibility (enabling drill down or drill 

through) 
• Degree of annotation & explanation 
• Visual scalability 

2. Reports & Queries • Consistent Reporting performance 
• Flexibility in reporting 
• Uniformity 
• Multilingual report support 
• Richness of reports 
• Usability (User friendly) 
• Ad hoc or on demand reports & queries 
•  Multi-user or single user support 
• Delivery method 

Process (II) 
 
   Dissemination 

• Presentation clarity. 
• Distribution to relevant decision makers 
• Providing standardized & customizable 

report. 
•  The ability to link and export reports to 

Microsoft Office formats, CorelDraw, PDF, 
multimedia formats, other databases, and/or 
other reporting systems. 

• The capability to deliver reports via hard 
copy or electronic means.  

•  
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4.2 The scale upon which the evaluation variables are measured 

A (5) point Likert scale is used to evaluate the BI Software functions against the 
developed evaluation criteria by selecting a number from highest to lowest (0-4) 
for each specified trait/variable. The numbers are arranged horizontally and are 
added up to arrive at an overall score as follows. 

 4 = EXCELLENT, 
 3 = GOOD,  
 2 = SATISFACTORY, 
 1 = POOR, 
 0 = (N/A)  
 
The whole BI software evaluation Likert scale is shown in the Appendices 
section. 

4.3 The extent the criteria can be used as a user's BI selection 
tool 

Seeing that, selecting the right BI software is critical to improve the productivity 
and effectiveness of organizations huge burdens are put into developing a suitable 
methodology that can be used for selecting BI software that will best suit the 
users' needs. 
 
In this paper the focus is to develop a new technological Model for evaluating BI 
software effectiveness & efficiency as a tool besides assessing the extent in which 
they support the four phases of the CI cycle. Consequently, these technological 
variables can be used as a starting point when selecting an BI tool. 
 
Although, the technological variables can aid users in narrowing down their BI 
vendors alternatives, they are not enough. Further, investigation should be 
conducted to extract some non technological variables which could be critical to 
enhance users end decision regarding which BI tool to pursue. 
 
Three additional non technological variable groupings can be used as a BI 
evaluation criterion and hence as a selection tool as demonstrated below. 
  

4.3.1 Human & Structural Variables 

It includes variables relating to the effectiveness of the development teams and the 
allocation of CI tasks and responsibilities among them. Moreover it has to do with 
the human competencies that should be available when selecting, training and 
motivating personnel that should perform the intelligence activities. The proposed 
human & structural variables are illustrated in the table (4) below: 
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TABLE (4): HUMAN & STRUCTURAL VARIABLES 
DEVELOPMENT TEAM VARIABLES 

Planning & Directing , Data Collection 
Analysis &  Dissemination Teams  

• Commitment of the team 
• Productivity of the team 
• Communication level between 

them and the end-user 
• The experience of the team 

members 
• The size of the team 
• The cost of the team 
• The placing of the intelligence 

function in the organization (The 
department doing it) 

• The centralization of CI 
functions. 

Planning & Directing Team • Ability to receive CI requests 
• Ability of CI teams to define 

decision makers intelligence 
requirements 

• The collaboration of the team 
members 

Data Collection Team • The skills of searchers 
• Their professionalism in data 

collection 
Analysis Team • Level of skills & expertise of 

analysts 
Dissemination Team • The social competence of  

intelligence distributors 
Source: Theoretical search 

4.3.2 Users Variables 

They include variables concerning the In-House staff using the software. As 
shown in table (5) below. 
 

TABLE (5): USERS VARIABLES 
USERS VARIABLES 

They include the In-House staff using 
the software.(End-users) 

 

• Users profiles: executives, 
analysts, general business users, 
and external users such as 
customers and partner  

• Experience and the ability of In 
house staff. 

• Training given to  end user in 
order to use the application 

• User's revenue. 
• Company size and Industry 

Source: Theoretical search 
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4.3.3 Vendors Variables 

Usually the final choice regarding the BI tool selection is often based on the ability 
of the chosen vendor to support the company's current and future projects in terms 
of stability, resources, and experience as illustrated in the table (6) below. 
 

TABLE (6): VENDORS VARIABLES 
VENDORS VARIABLES 

The ability of the chosen vendor to 
support the company's current and 
future projects in terms of stability, 
resources, and experience.  

 

• Vendor leverage vs. vendor lock-
in (Open or closed system BI 
solution) 

• Vendor's financial stability 
• Vendors relationship with the 

company's other strategic 
suppliers 

• Vendor's ecosystem:  vendor’s 
network of consulting and 
training partners. 

• Vendors customer base 
• Vendors local presence 
• Vendors pricing strategy 
• Vendor size (number of 

employees/offices, and sales and 
market share). 

• Vendor market image. 
Source: Theoretical search 

Consequently, to aid users in their BI tool selection it is recommended to evaluate 
the software upon the technological and non technological variables mentioned in 
this chapter using the Likert scale. 

However, in this study only the technological variables are used in the SSAV 
Model to test some BI vendors' software for two reasons, time constraints and the 
difficulty to assess the non technological variables using the projected 
methodology. 
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5 EMPIRICAL FINDINGS 
__________________________________________________________________ 
This chapter has three parts that resulted from the BI software evaluation of the 
sample vendors. The first part imparts, the scores of the Likert scale and the 
second one present an overview of the evaluation findings for the BI Software 
sample participants correspondingly.  
__________________________________________________________________ 

5.1 Likert's scale findings & score 

Using BI Vendors free trials, demos, presentations and white papers collected, 
performance assessment along with comparative analysis were conducted for each 
vendor software participating in testing the SSAV Model; resulting in a pertinent 
score on the Likert scale for each variable in the different BI Functions & CI 
phases of the Model for each vendor. In addition to an overall score for each BI 
function, support of CI Cycle phase and the total phase score were calculated 
correspondingly for each BI participant. 
 
The Likert scale overall scores generated from the BI vendor's evaluation are 
summarized in the following table (7). 
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TABLE (7): LIKERT SCALE SCORES 
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            PLANNING  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.67 
FRAMEWORK 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
PROJECT DOCUMENT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
SUPPORT OF CI PLANNING PHASE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 

DATA COLLECTION 2.28 3.78 1.67 3.05 3.22 2.56 3.24 1.12 1.65 3.12 0.88 0.81 
DATA INTEGRATION 2.48 4.00 1.67 3.00 3.50 3.33 3.16 2.34 3.33 3.00 0.00 0.00 
DATA WAREHOUSE 1.84 3.86 1.71 3.57 2.14 2.29 3.42 0.00 0.00 3.29 0.00 0.00 
METADATA REPORTS 1.98 3.50 1.67 3.14 4.00 2.00 3.76 0.00 0.00 3.67 0.00 0.00 
SUPPORT OF CI COLLECTION PHASE 2.82 3.75 1.63 2.50 3.25 2.63 2.62 2.13 3.25 2.50 3.50 3.25 

BUSINESS ANALYTICS  1.55 0.82 2.09 2.85 2.77 1.21 1.36 1.27 0.25 2.97 0.70 0.70 
OLAP 2.12 1.86 4.00 3.41 3.57 3.29 3.57 0.00 0.00 3.57 0.00 0.00 
DATA MINING 0.69 0.00 0.00 3.60 0.00 0.00 0.00 0.00 0.00 4.00 0.00 0.00 
PREDICTIVE ANALYSIS 1.13 0.00 3.20 0.00 2.80 0.00 0.00 3.10 0.00 3.30 0.00 0.00 
QUALITATIVE ANALYSIS 0.68 0.00 0.00 3.50 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
SUPPORT OF CI ANALYSIS PHASE 3.11 2.25 3.25 3.75 3.50 2.75 3.25 3.25 1.25 4.00 3.50 3.50 

DISSEMINATION 2.64 3.42 2.99 2.33 3.76 3.49 3.68 2.82 2.32 2.37 1.00 0.87 
USER INTERFACE 2.53 3.43 3.14 2.29 3.57 3.57 3.57 3.43 2.29 2.57 0.00 0.00 
REPORTS & QUERIES 2.51 3.43 3.43 2.29 3.86 3.29 3.86 2.43 2.86 2.14 0.00 0.00 
SUPPORT OF DISSEMINATION PHASE 2.88 3.40 2.40 2.40 3.86 3.60 3.60 2.60 1.80 2.40 3.00 2.60 

OVERALL SCORE 1.62 2.01 1.69 2.06 2.44 1.82 2.07 1.30 1.06 2.12 0.65 0.76 
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5.2 Business Intelligence Software 

5.2.1 Information Builders 

I. BI Software Name: WebFOCUS 7 
 
II. Company Overview 

Information Builders Inc is a privately held software company, with their 
headquarters in New York with a long experience of over 30 years. The company 
was founded in 1975 (www.wikipedia.org).  

Information Builders employees are more than 1,400 employees who serve more 
than 12,000 customers through its 47 offices and 26 worldwide distributors and its 
revenues in 2007 was more than $315 million, with double digit growth in 
software license revenue. Moreover, its has over 350 business partners who 
provide products, services, and technology that enhance its offerings whether 
service, technical or reseller partners (www.informationbuilders.com).  

III. BI Software functions' (capabilities) effectiveness & efficiencies 
 

1) Frameworks  
WebFOCUS doesn't provide any kind of framework or project flow documents. 

 
2) Data Warehousing 

WebFOCUS's data integration function is excellent scaling (4) on the likert scale. 
Hence it uses IWay software to make data available from any location, data 
source,  storage, medium or format easily and flexibly while reducing delivery 
time & cost by one half to one third. It is able to extract and load to WebFOCUS 
Data marts, Enterprise data warehouse & warehouses either directly or using 
ETL. 
 
Moreover, its data warehouse is considered almost excellent too with a score of 
(3.86).It is scalable as it continues to grow as business requirements change. And 
provides consistency, security and privacy to the information as access to 
information can be restricted down to the data-value level so that users will see 
only the information they need to see. Moreover, it employs different access 
techniques to produce a reusable infrastructure and high quality of data. 
 
The 360-degree view WebFOCUS metadata acts as a buffer between users and 
data sources while enabling organizations to apply transformations, reuse objects, 
and understand how changes impact the physical layer of the business intelligence 
system. Nevertheless, they provide high performance and simple development 
customized to satisfy business users’ complex requirements. Therefore, it was 
granted a score of (3.5) however, not reaching excellence. 
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3) Business Analysis  

WebFOCUS's business analytics include the OLAP without any specialized data 
mining, qualitative or predictive analysis since it conducts its predictions using 
SPSS.  
  
Its OLAP that scored (1.86) on the likert scale is a transparent tree-style structure 
that logically organizes database columns into folders, to enable to locate and 
select the ones they need using its drag-and-drop functions. 
 
WebFOCUS's OLAP analytical session begins with a report, allowing users to 
generate ad hoc queries and conduct in-depth analysis which then can be 
scheduled for distribution to one or many users using its dimensional hierarchies 
displayed within the field list. 
 
Moreover, enables users to pivot, filter, resort, and recalculate items for 
manipulating and analyzing information. And its control panel with tabs allows 
more flexible interaction with WebFOCUS' reports while slicing and dicing 
against any data with or without a cube giving everyone else the ability to receive 
and retrieve data in any format. Still, not considered effective compared to other 
BI vendors.  
 

4) Information Delivery & Visualization 
WebFOCUS delivers intelligence through both the user's interface and reports & 
queries both of which scaled a (3.42) score on the likert as described next: 
 
User's Interface (analytical models): WebFOCUS disseminate information 
through 3d bar, pie charts, histograms, data constellations, multi scapes, GIA 
Maps, dashboards, portals and web. They allow users to dynamically change 
graphical views on the fly by selecting, zooming, pivoting, or re-coloring charts 
while uncovering new relationships with their data. 
 
They are user friendly as little or no training is required to use the GIS/mapping 
functionality of WebFOCUS in addition to their user friendly Dashboards. 
Besides they are customizable allowing users to personalize their portal by 
deciding the type and the way reports are seen. Users can even select analytic 
tools for creating reports and graphs, as well as features such as matrix reporting, 
ranking, color-coding, drill-down, and font customization. 
 
WebFOCUS Dashboards Pull up and display archived reports from its Report 
Library and they have the ability to navigate and pinpoint the exact reports needed 
from a drop-down menu or expanding tree.  
 
Report & Queries: 
WebFOCUS offers pre-defined, pixel perfect and rich report design, which 
enables users to organize multiple elements on a single report, with integrated 
proactive hyperlink drill-downs with different formats to any other report, 
program, or location, as well as multiple locations. 
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WebFOCUS is customized to serve different people within an organization 
(executives, analysts, front-line workers, customers, partners, etc). It provides ad-
hoc technologies and gives users powerful reporting capabilities. Nevertheless, 
WebFOCUS reporting applications are so easy to use that they boast the 
industry’s highest user adoption rates – more than 2 ½ times that of other BI tools 
 
Figure (5) below illustrates Info Builders' comparison of its BI functions scores. 
 

FIGURE (5): INFORMATION BUILDERS BI FUNCTIONS SCORING 

     Source: Evaluation Findings 
 

IV. CI Cycle :Phases 
 

1) Planning & Direction 
Information Builders does not support this phase of the CI intelligence cycle. 
 

2) Data Collection 
WebFOCUS is capable of collecting data from both internal and external 
company sources whether structural or on demand to create unified and insightful 
reports using IWay software that makes data available from any location, storage, 
medium or format. 
 
It gathers internal data from relational databases (Oracle, Teradata, IBM or 
Microsoft databases), application databases (SAP), XML messages, flat files and 
EDI documents or modern data sources like Excel. 
 
Moreover, it collects external data through its ability to create, consume, and 
publish Web services. Nevertheless, WebFOCUS's web services allow the drilling 
down from one internal or external source to any other. For example, the 
WebFOCUS Magnify that do searches through Google or the Lucene open source 
engine. 
 
BI data warehousing function of WebFOCUS represented in data integration, data 
warehouses and metadata reports supports the CI data collection phase, giving 
WebFOCUS a high nearly excellent score of (3.78) for this phase.   
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3) Analysis 
WebFOCUS performs different analysis ranging from calculations and Pivot 
Table creation from Excel, OLAP and geographical analysis (GIS) solutions using 
ESRI or Google maps. 
 
On the other hand, it has the ability to provide qualitative analysis that predicts 
the future while working with SPSS. But in general WebFOCUS lacks the 
advanced analytical functions which contribute to its poor score of (0.82) in the 
analysis phase of the CI Cycle. 
 

4) Dissemination 
WebFOCUS delivers dashboards that include: 3d bar, pie charts, histograms, data 
constellations, multi scapes, GIA Maps, dashboards, portals and web browsers for 
better display of information 
 
Moreover, WebFOCUS offers pre-defined, pixel perfect report design, which 
enables users to organize multiple elements on a single report. It has the ability to 
receive and retrieve data in any format, TML, Microsoft ExcelTM, Adobe Portable 
Document Format (PDF) TM, and Microsoft PowerPointTM. 
 
These reports can be viewed, printed, or taken offline for even further analysis or 
can be automatically sent to Web browsers, e-mail addresses, fax machines, 
printers, or mobile devices. 
 
Hence, its overall score for supporting the dissemination phase of the CI cycle is 
(3.42) making it higher than most other vendors.  
 
A comparison of WebFOCUS's overall score for supporting the CI Cycle is 
illustrated below figure (6). 
 

FIGURE (6): INFORMATION BUILDERS'S CI CYCLE SCORES 

   Source: Evaluation Findings 
 

V. Conclusions 
 
WebFOCUS is the greatest data collection BI software with good dissemination 
capabilities, but which is poor in analysis. Besides it doesn't support the planning 
phase. 
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5.2.2 QlickView 

I. BI Software: QlikView 8 
 

II. Company Overview 

QlikTech was founded in 1993 as a consulting company. The office was 
established in Lund, Sweden at Ideon, one of the oldest science parks in the 
world. At first the company grew slowly, but by 2004 it served over 1500 
customers across the world. Nowadays QlikView has more than 265,000 users in 
74 countries, over 6000 customers, and continues to add an average of 12 
customers every day (www.qliktech.com). 

In 2007 it released QlikView 8 the powerful and visual in-memory business 
analysis and BI tool. QlikTech's revenue is growing at a rate of 80% annually 
with the help of their partners whether OEM, sellers or deployers 
(www.qliktech.com). 

III. BI Software functions' capabilities effectiveness & efficiencies. 
 
1) Frameworks 

QlikView doesn't provide any kind of framework or project flow documents. 
 

2) Data Warehousing  
QlikView has the ability to demonstrate data loads very fast from most data 
sources not necessary requiring data warehouses, as high as 4 million records per 
second which reduces the load on underlying data sources and allows more 
frequent data refreshes. Besides, the data can be reloaded at any time by simply 
pushing the reload button on the toolbar. 
 
So QlikView collects data using its good data integration function that scores 
(3.12) on the likert scale, from most data sources (i.e., ODBC and OLEDB 
sources, using vendor specific drivers), any text or table data file (i.e., delimited 
text files, Excel files, XML files, etc.), and any formats, as well as data 
warehouses and data marts (although these are not required) and web services 
using its plug-in model. But it doesn’t provide warehouses or metadata reports. 
 

3) Business Analytics 
QlickView doesn’t use any traditional OLAP, Data Mining or specialized 
predictive or qualitative analyses that are considered BI analytical models but 
instead it uses true ad hoc business analytics through queries.  
 

4) Information Delivery. 
QlickView's data dissemination tools include both users' interfaces and reports & 
queries but no dashboards or scorecards. 
 
User's interfaces of QlickView are marked as satisfactory (2.29) on the scale. 
They provide point-and-click user interface and they are customizable allowing 
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users to question anything and everything, from all types of objects (e.g., list 
boxes, graphs, charts, pivot tables) and to any aspect of the underlying data 
regardless of where the data is located in a hierarchy.  
 
Reporting with QlickView is consistent through its report editor and flexible 
enabling Power users to easily create reports by a simple drag-and-drop 
procedure. It scored (2.86) on the scale. Nevertheless, both reports and user's 
interfaces are lower than other BI vendors. 
 
Figure (7) below illustrates QlickView's comparison of its BI functions scores. 
 

FIGURE (7): QLICKVIEW BI FUNCTIONS SCORING 
         

Source: Evaluation Findings 
 

IV. CI Cycle :Phases 
 

1) Planning & Direction: 
QlickView does not support this phase of the CI intelligence cycle. 
 

2) Data Collection: 
QlikView loads data directly from different structured data sources (i.e., ODBC 
and OLEDB sources, using vendor specific drivers), any text or table data file 
(i.e., delimited text files, Excel files, XML files, etc.), and any formats, as well as 
data warehouses and data marts (although these are not required). This means that 
data will almost always come from an existing file, spreadsheet or database but it 
allows for loading custom external on demand data sources through web services 
through its plug-in model. 
 
QlickView wizards or scripts are easily used to change data sources and data 
cleansing is always performed to ensure the filtering of the data collected. 
Moreover it can bookmark and export features for share knowledge with others. 
 
So its data integration BI function supports the data collection CI phase but 
without warehouses or metadata reports which gives QlickView a score of (1.65) 
in data collection which is lower than most vendors. 
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3) Analysis 

QlickView owns analysis or calculation engine for conducting multidimensional 
analysis as it enables true ad hoc business analytics through queries that are not 
constrained by the underlying, prebuilt data mode without use of traditional 
OLAP which adds various advantages like saving time and money. It provides not 
only past and current business snapshots, but also allow for predictive analysis, 
giving a picture of where business can be headed  
 
But it doesn’t use any BI business analytics like OLAP, data mining, predictive or 
qualitative analysis which is the cause of its very low score of (0.25) on the 
overall analysis scores. 
 

4) Dissemination 
QlickView delivers analysis and data through Point-and-click user interfaces 
using different charts, list boxes and pivot tables that allows questioning anything 
and everything, from all types of objects (e.g., list boxes, graphs, tables) and to 
any aspect of the underlying data – regardless of where the data is located in a 
hierarchy. 
 
Beside it provides reports through its report editor which assures consistent 
reporting. But still it is below average scoring (2.32) in the dissemination phase. 
 
A comparison of QlickView's overall score for supporting the CI Cycle is 
illustrated below figure (8). 
 

 FIGURE (8): QLICKVIEW'S CI CYCLE SCORES 
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      Source: Evaluation Findings 
 

VI. Conclusions 

QlickView's dissemination phase is better than its other CI phases but still 
satisfactory if compared to the other participating BI Software .It is not good in 
data collection neither in analysis. Moreover it doesn't own anything that supports 
the planning & directing phase of the CI Cycle. 
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5.2.3 TIBCO Spotfire 

I. BI Software: Spotfire DXP 
 

II. Company Overview 
 
Spotfire is a Business intelligence private company based in Boston Somerville, 
with European offices in Göteborg, Sweden and Asia Pacific offices in Tokyo & 
Japan that offers the next generation BI platforms through Spotfire DXP. Its 200+ 
employees serve 830 customers and 25,000+ end users. Its revenue reached $5.6 
BB in 2005 with a 10% growth per year through 2011.It was acquired by TIBCO 
in 2007 which is a leading provider of enterprise analytics software (www. 
spotfire.tibco.com). 

The company considers partners as an important component of its Inc. business 
model to deliver top-quality products and services and help customers move 
toward Predictive Business™ whether Software, technology,  consulting Partners, 
distribution  or OEM Partners. 

III. BI Software functions' capabilities effectiveness & efficiencies. 
 
1) Frameworks 

Spotfire DXP doesn't provide any kind of framework or project flow documents. 
 

2) Data Warehousing 
Rather than reconfiguring a database with Spotfire, users themselves can perform 
“free form” data exploration and modify settings on-the-fly. It easily access new 
local and enterprise data sources as needed, ask and answer new and unforeseen 
questions as analysis views and calculations. Besides it can update with the click 
of the mouse or slide of a “data filter' to integrate data without the need of IT or 
databases. 
 
So data integration BI function is rarely needed scoring to (2.34). And data 
warehouses and metadata reports are not available by Spotfire DXP.  
 

3) Business Analytics 
Spotfire DXP provides predictive analysis as analytical models but not OLAP or 
Data Mining. These predictive analyses goes beyond business intelligence tools to 
help users quickly and easily see patterns, trends, outliers and unexpected 
relationships in their data set customized for different industries sales & 
marketing, clinical, research, manufacturing.  
 
In addition Spotfire DXP works online or offline by integrating powerful statistics 
and dynamic calculations to create computation-driven applications that are easy 
to interpret using drag and drop and easy selection & filtering. And can save an 
analysis to the Spotfire Analytics Library making it available automatically to 
communities of TIBCO Spotfire Web. And since most of the other BI vendors 
don't provide predictive analysis it gains a good score of (3.10) on the scale. 
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4) Information Delivery. 
They include both the user's interface and reports & queries but no dashboards or 
scorecards. 
 
Spotfire DXP user's interfaces are easy to understand and use using drag and 
drop. They allow free interaction with data using dynamic filters, provide rich 
visual experience using different colors and shape providing custom application 
for different industries and they works offline, so it’s easy to take an analysis on 
the road resulting in a score of (3.43) which is above average a bit. 
 
Report with Spotfire DXP doesn’t need any special queries and reports, as users 
themselves can perform free for data exploration and modify settings on-the-fly. 
So instead of producing static reports with TIBCO Spotfire users simply save an 
analysis to the Spotfire Analytics Library and it’s instantly and automatically 
available to communities of TIBCO Spotfire Web Player users. There is no 
separate publishing step and no need for IT programming. So, since Spotfire's 
reports differ from other reports used in BI software it scores somehow low on the 
likert scale (2.43) compared to other vendors, though in general reporting with 
Spotfire DXP  are more than satisfactory. 
 
Figure (9) below illustrates Spotfire's comparison of its BI functions scores. 
 

FIGURE (9): SPOTFIRE'S BI FUNCTIONS SCORING 

Source: Evaluation Findings 
 

VI. CI Cycle :Phases 
 

1) Planning & Direction: 
Spotfire DXP does not support this phase of the CI intelligence cycle. 
 

2) Data Collection: 
Spotfire DXP easily access and query new data sources as needed and test new 
questions without programming and without making special requests to the IT 
Organization and without reconfiguring a database using a click of the mouse or 
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slide of a “data filter". Thus, functions that support the data collection phase is 
data integration but without warehouses or metadata reports resulting in a low 
overall score of (1.12) in supporting this phase. 
 

3) Analysis 
Spotfire DXP provides leading analytic applications through the SpotFire 
Enterprise Analytics (Predictive Analysis) that create aggregations, find 
distributions and segmentations, create dynamic cross-tabulations, and more.  
 
Spotfire DXP goes beyond business intelligence tools to help users quickly and 
easily see patterns, trends, outliers and unexpected relationships in their data set 
using a specific option that is available on Spotfire. Thus, performing both 
quantitative and qualitative analysis. Its score is (1.27) which is less than 
satisfactory. 
 

4) Dissemination 
Spotfire DXP Distribute analyses to users using TIBCO Spotfire Web Player or 
TIBCO Spotfire Enterprise Player not through reports which allow users to “play” 
So. Instead of delivering static reports decision makers can ask their own 
questions of the information for better decisions. Moreover, it can export 
visualizations and analyses to Microsoft PowerPoint. 
 
Generally, its BI functions that support this phase are above average (2.82) with 
the help its analytical models and special reports. 
 
A comparison of Spotfire's overall score for supporting the CI Cycle is illustrated 
below in figure (10). 
 

FIGURE (10): SPOTFIRE'S CI CYCLE SCORES 

0.00

0.50
1.00
1.50
2.00
2.50
3.00

TIBCO SPOTFIRE

PLANNING DATA COLLECTION
BUSINESS ANALYTICS DISSEMINATION

 
Source: Evaluation Findings  

 
IV. Conclusions 

Spotfire DXP is better in dissemination than other vendors. But it is not that 
strong in data collection or analysis. And it doesn’t provide anything for planning. 
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5.2.4 Cognos 

I. BI Software: Cognos 8 
 

II. Company Overview 

Cognos is an Ottawa, Ontario based company founded in 1969,  which was 
acquired by IBM in January 2008, is the world leader in business intelligence BI 
and performance management solutions. It serves more than 23,000 customers in 
more than 135 countries. Its solutions and services are available from more than 
3,000 worldwide partners whether Global Alliances Designation, OEM, 
technology, consulting, resellers or powered by cognos partners 
(www.cognos.com) 

III. BI Software functions'  capabilities effectiveness & efficiency 
1) Frameworks 

Cognos 8 doesn't provide any kind of framework or project flow documents. 
 

2) Data Warehousing 
Cognos 8 gains access to all the data wherever it resides with its data integration 
function that score high on the likert scare up to (3.16), using published interfaces 
across transaction systems, relational and OLAP warehouses, and flat, legacy, and 
modern sources. It has the ability to add and change data sources easily, with low 
maintainability cost and very fast development of information with Cognos's 
modelers. Nevertheless, it is considered to be a multi participant model that 
allows team to collaborate on different segments of a model and combine the 
results for a single view. 
 
IT loads data into IBM DB2 warehouses and multi-dimensional IBM Cognos 
Power Cube data sets  which is easy to explored and maintained providing high 
performance and scalability as it can  scale to very large data volumes—over a 
billion input records with two million or more categories, or members.  
 
Cognos IBM warehouses delivers a consistent, accurate, quality (through data 
metrics & cleansing) and reusable data foundation by conforming key dimensions 
such as time, product, and customer to enable reporting and analysis across 
different business areas while making the right information accessible to the right 
users through rough security and role-based restrictions that leverage security 
systems. Resulting in a high score of (3.42) in data warehouses and (3.76) in its 
metadata reports. 
 

3)  Business Analytics 
Analysis with IBM Cognos 8 Business Intelligence is based on the industry’s 
best-selling OLAP software, IBM Cognos Power Play. It allows users to analyze 
and navigate large data volumes using IBM Cognos flexible & easy to use Power 
Cubes built from any data source that lets users move  from summary level to 
transaction level detail, or from one IBM Cognos Power Cube to another so you 
can find the information you need. 
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 It provides detailed consistent reports for users that can deliver corporate data to 
everyone in the organization and giving them powerful ways to analyze it. It has 
the ability to easily handle large volumes of data while hiding unimportant data 
through its advanced features such as searching and subsets, drilling dicing and 
changing displays. So, basically it provides a single product for OLAP analysis 
and reporting making its OLAPS get the highest score on the likert up to (3.57).  
 

4) Information Delivery. 
It delivers intelligence via user interfaces and reports as shown below: 
User Interfaces: Cognos 8 dashboards uses self-serve authoring & editing 
dashboards to deliver intelligence to decision makers in addition to building and 
deploying scorecards quickly using wizards. 
  
Each user can personalize their dashboard to most effectively present the 
information they need; charts and graphs can be customized, thresholds and alerts 
can be set, and new dashboards can be created using a simple point-and-click 
interface. And, dashboards are able to communicate common business patterns 
and relationships: trends, rank, part-to-whole, deviation, correlation.  
 
Dashboards are easy to use and visually scalable providing wide array of chart 
types (bar, line, gauge, scatter plot, maps) let you match the data to the display 
leading to highest score of (3.57). 
 
Reports: Cognos is able to schedule and burst multi-page reports to ensure that 
stakeholders receive relevant, consistent, and timely information. It uses global 
filters such as prompts, drill-up, drill-down, or report based on drill-through 
context. 
 
It uses a variety of charts: cross tabs, bar/3D bar, pie/doughnut, line, gauge, 
funnel, scatter, dot density, waterfall, and more, supports 10+ languages; and 
delivered in 25+ language and finally gives access to a complete list of self-serve 
report types which gives Cognos the highest score in reporting (3.86) together 
with business Objects. Figure (11) below illustrates Cognos's comparison of its BI 
functions scores. 

FIGURE (11): COGNOS'S BI FUNCTIONS SCORING 
 
 

Source: Evaluation Findings 
 

IV. CI Cycle :Phases 
 

1) Planning & Direction: 
Cognos 8 does not support this phase of the CI intelligence cycle. 
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2) Data Collection: 
Cognos 8 has an open data access as it has a single query engine and choice of 
sourcing strategies which provides complete access to all data sources wherever it 
resides. It accesses internal structured data from relational and OLAP databases, 
flat files and modern systems such as XML, JDBC, LDAP and WSDL. As well as 
data collection from the legacy systems used for the external data. 
 
Cognos BI can evolve models easily; change data sources very flexibly and clean 
data to ensure quality. Additionally it has an Extensive data profiling for 
exploring and discovering undocumented data sources, so that irregularity are 
identified for resolution. But it doesn’t offer any web crawling. 
 
Consequently it support data collection using its function of data integration 
,warehouses and metadata reports giving it a high score in data collection of 
(3.24) to be the second after Information Builders. 

3) Analysis 
Cognos 8 performs provides Deep comparative analysis through OLAP whether 
sophisticated filtering or asymmetrical analysis or business-oriented calculations 
that exclude unimportant information. Besides, it presents sophisticated time 
trending with built-in customizable time series for analyzing what has changed 
over previous years, quarters, months, and other critical measures thus providing 
forecasting and optimization and qualitative data analysis. Moreover through 
Cognos's 8 BI Analysis for Microsoft Excel, analysts can develop new BI content 
in Excel through exploration and analysis. Therefore, it supports the analysis 
phase of the CI using just its strong OLAP without any other BI business analytics 
which lowers it score to (1.36). 
 

4) Dissemination 
Cognos 8 scores very high on the dissemination phase (3.68) due to its strong 
reporting and analytical models. Cognos's overall score for supporting the CI 
Cycle is illustrated in figure (12). 
 

FIGURE (12): COGNOS'S CI CYCLE SCORE 

Source: Evaluation Findings 
 
V. Conclusions 

Cognos is very good in its OLAP analysis and reporting from a single product, 
but doesn’t provide any analysis except OLAP making reporting better than 
analyzing .Besides, it is the best in data collection after information builders but it 
doesn’t support the planning & directing phase at all. 
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5.2.5 MicroStrategy 

I. BI Software: Microstrategy 8 
 

II. Company Overview 
 
Since its establishment in 1989, MicroStrategy has helped corporations transform 
their operational data into actionable information. It has more than thousands of 
satisfied customers and over 500 technologies and integration partners .Moreover 
it has it has direct operations in 41 cities in 23 countries across the world. 
(www.microstrategy.com) 
 
As a result of the consolidation in the BI industry, MicroStrategy remains one of 
the few independent BI software providers. When IBM announced its plans to 
acquire Cognos and SAP announced plans to purchase Business Objects, 
MicroStrategy announced its plans to aggressively recruit employees and 
customers from its competitors (www.wikipedia.org) 
 

III. BI Software functions' capabilities Effectiveness & efficiency 
 
1) Frameworks 

MicroStrategy 8 doesn't provide any kind of framework or a project flow 
documents  
 

2) Data Warehousing 
MicroStrategy 8 is capable of loading database platforms and warehouses such as 
Oracle, IBM, Teradata or SQL Server by providing various supported functions to 
collaborate seamlessly Microstartegy's platform with the other vendor's platforms 
and thus have a score of (1.67) being below other vendors 
 
So it doesn’t provide Microstartegy warehouses or data marts but rather other 
vendors providing them but integrating it in a good manner. Therefore the 
warehouses gain a very low score on the likert scale of about (1.71). This also 
goes for the metadata reports with a score of (1.67)  
 

3) Business Analytics 
Microstartegy 8 provides OLAP, predictive and qualitative analysis as follows: 
 
OLAP: It is user friendly as it allows anyone to slice and dice interrelated subsets 
of data or "cubes" with the click of a mouse. Moreover, it gives users access to 
Intelligent Cubes (which are kept in metadata as reports), letting them slice and 
dice data without having to re-execute SQL against the data warehouse and it 
integrates with Microsoft office. 
 
Users can analyze data using standard OLAP features such as page-by, pivot, sort, 
filter and drill up/down to flip through a series of report views, adding/removing 
objects to/from a report, filtering a report with new criteria, and creating new 
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metrics as it doesn't not require going back to the database and are performed with 
speed-of-thought response time. 
 
It is scalable as it makes no limitation of what data can be analyzed, and its multi-
dimensional data caches are populated instantly and remain available to all 
authorized users as long as the data is valid all of which leads to getting the 
highest score of (4) in the OLAP. 
 
Predictive Analysis: Microstartegy 8 perform analyses such as hypothesis 
testing, churn prediction and customer scoring models within a single unified web 
interface. With built-in support for over 400 Statistical, Mathematical and 
Financial functions by through its highly sophisticated SQL Generation Engine as 
well as by its specialized Analytic Engine that supplements the database’s 
calculation capabilities. 
 
 Users can customize and automatically personalize the content and layout of any 
given report with a range of variations defined by certain factors or parameters, 
allowing one report design to manifest into more variations than with any other BI 
technology. 
 
It is easy to use as it offers several guided approaches to creating brand new 
reports using step by step user prompts for selecting and qualifying business 
attributes and metrics to wizards that incorporate existing report templates and 
filters. And users do not need to understand databases, table structures, or query 
languages just how to point and click all of which aids in scoring high on the scale 
up to (3.2) being among the leaders. 
 

4) Information Delivery. 
They include both the user's interface and reports & queries 
User Interface: Microstartegy 8 provides Complete BI Functionality through a 
Zero Footprint Web Interface which is tailored to satisfy different needs. It 
combines powerful, graphical zone-based layout techniques used to produce 
scorecards and dashboards with traditional banded report formatting to produce 
data-rich yet visually compelling reports. 
 
And its Dashboards uses a combination of tables, graphics, gauges, dials and 
other graphical indicators, as well as conditional formatting, free-form labels, 
borders and background colors and hence it has a score of (3.14) which is not 
among the best. 
  
Reports: allows companies to create the full range of report formats needed for 
business from classic business reports to very detailed operational reports that are 
typically paper-based. 
 
It supports MicroStrategy's reporting solutions by letting users access their 
enterprise reporting environment in 12 different languages out of the box. The 
report translation includes all interface items like menu bars and online help, as 
well as character sets, currency formats, time and date formats and business 
attributes and metrics and it can support multiple users making it a more than 
good in reporting with a score of (3.43) which is higher than the average. 

56 



 

 
Figure (13) below illustrates Microstrategy's comparison of its BI functions scores 
 
 

FIGURE (13): MCROSTRATEGY'S BI SCORING 

     Source: Evaluation Findings 
 

IV. CI Cycle :Phases 
 

1) Planning & Direction: 
Microstrategy 8 does not support this phase of the CI intelligence cycle. 
 

2) Data Collection: 
Microstrategy 8 can access all of the data in the enterprise whether internal 
structured terabyte-sized relational databases (Oracle, IBM, Teradata or SQL 
Server or MicroStrategy) to the smallest data marts multidimensional or cube 
databases, open source databases, enterprise information integration (EII), flat 
files. In addition to, data collection from external data sources, whether 
unstructured through databases supporting ERP, CRM, and SCM or on demand 
external sources through web applications. 
 
But data collection for Microstrategy is not considered a product by itself as it 
integrates with other vendors to data integrate, warehouse and metadata reports 
which results in an overall below satisfactory data collection score of (1.67). 
            

3) Analysis 
Users of Microstrategy 8 can analyze data using standard OLAP features such as 
page-by, pivot, sort, filter and drill up/down to flip through a series of report 
views. And Microstrategy 8 has the ability to predict the future by applying 
mathematical, financial and statistical functions against enterprise data with Data 
Mining. 
 
But since it just provide the two analysis mentioned above its analysis score 
accumulate to be a satisfactory (2.09) still having to compete other vendors.  
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4) Dissemination 
MicroStrategy 8 uses average scored users interface and reports ,that allows 
companies to create the full range of report formats needed in business today - 
from classic business reports to very detailed operational reports that are typically 
paper-based. Besides it deliver reports via hard copy or electronic means whether 
via browsers, mobile, portals or Microsoft office. Leading to an average score in 
the dissemination phase of (2.99)  
 
Microstrategy's overall score for supporting the CI Cycle is illustrated in figure 
(14). 

 
FIGURE (14): MICROSTRATEGY'S CI CYCLE SCORES 

Source: Evaluation Results 
 

V. Conclusions 
It has the best OLAP analysis but it has a lack in other analysis and  athough its 
information delivery is above average it still has to outperform other vendors. Yet, 
it is very bad in data collection and it doesn’t support the planning of the CI cycle 
at all. 
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5.2.6 Panorama 

I. BI Software: Nova View 5 
 
II. Company Overview 

 
Panorama was founded in 1993 as a leading innovator in Online Analytical 
Processing (OLAP) and Multidimensional Expressions (MDX). Panorama sold its 
OLAP technology to Microsoft Corporation in 1996, which was rebranded as 
SQL Server Analysis Services and integrated into the SQL Server platform 
(www. panorama.com).  
 
Panorama supports over 1,000 customers worldwide in industries such as 
financial services, manufacturing, retail, healthcare, telecommunications and life 
sciences. Panorama Software released Panorama NovaView® 5 in 2005 to be its 
flagship solution which plays an integral role in the success of the company and 
its customers  Panorama has a wide eco-system of partners in 30 countries (OEM, 
strategic, consulting, platform and global strategic), and maintains offices 
throughout North America, EMEA and Asia(www. panorama.com). 
 

III. BI Software functions'  capabilities effectiveness & efficiency 
 
1) Frameworks 

Nova View 5 doesn't provide any kind of framework or project flow documents. 
 

2) Data Warehousing 
Panorama Software does not require any data extraction or an additional metadata 
layer.  Panorama NovaView 5 works natively on any company’s existing 
platforms, models and data including  SAP, Oracle®, Teradata® DB2® and SQL 
Server™. So it uses SAP BW (BEx) most often but can extend more from it using 
smart caching that uses algorithm based methods so that it can make BEx easier to 
use.  
 
So basically Panorama ensures lower TCO costs, security and data quality. But 
since it uses other vendor's data integration, warehouses and metadata thus 
working with users existing platform it receives lower scores (3.33, 2.29 and 2 
respectively). 
 

3) Business Analytics 
Unlike the large BI vendors, Panorama is completely focused on OLAP analytics 
rather than relational reporting, ETL, etc .Nova View provides deep functional 
capabilities and a user friendly analysis by taking users step by step through the 
analysis process to guide them to the information they are looking for.  

 
It supports multi users as it extends analytics to all information workers whether 
information workers, including executives, analysts, managers and power users as 
it is easy to use. It has rich analysis functionality including slicing, nesting, 
grouping, filtering, dynamic parameters, exceptions and bubble up exceptions.  
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Nevertheless it is fully integrated with the other components of the Panorama 
solution, users can move back and force between viewing reports, dashboards and 
scorecards and analysis quickly and easily. And it can work offline. 
Consequently, Panorama's OLAP is good but not as good as other vendors with a 
score of (3.29). 
 

4) Information Delivery. 
They include both the user's interface and reports & queries 
 
Users Interfaces: Includes visuals, dashboards and scorecards. Dashboards 
provide guided analysis for an intuitive user experience that is fully integrated 
with the other components of the Panorama solution, users can move back and 
force between viewing reports, dashboards and scorecards and analysis quickly 
and easily as it offers drill-through to data sources and reports for more detail. 
 
It has strong Filtering, Top/Bottom N, Sets creation, formulas and more. Besides, 
it offers advanced charting options with a professional look and feel over the web, 
and support multiple chart types and capabilities, including: Horizontal Bar, 
Bubble Charts, Range Column, Box Plot Pie, 3D Line, Funnel, Pareto, Donut and 
Radar. 
 
They integrate with a desktop client, PowerPoint, and MS Excel. In addition, 
Panorama supports both a Java applet and DHTML interface extending thin client 
options. Hence, Panorama has the best user interfaces along with Cognos with a 
score of (3.57). 
 
Reports: Nova View 5 promote collaborative reporting with the ability to view, 
analyze and author reports from a single architecture and send reports to multiple 
locations in a variety of formats. It is user friendly as Nova View Smart Reporting 
enables users to convert view into reports, define formatting and graphics, 
customize and modify reports manually, and send them to other users or export 
them to Excel, PDF, Word, with a few mouse-clicks. 
 
It leverages rich analysis functionality including slicing, nesting, grouping, 
filtering, dynamic parameters, exceptions and bubble up exceptions and can be 
integrated easily with Microsoft Reporting Services. So, reporting is good with 
Panorama with a score of (3.29) but still other vendors go beyond Nova View. 
Figure (15) below illustrates Panorama's comparison of its BI functions scores. 

FIGURE (15): PANORAMA'S BI FUNCTIONS SCORES 
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Source: Evaluation Results 
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VI. CI Cycle Phases 

 
1) Planning & Direction: 

Cognos 8 does not support this phase of the CI intelligence cycle. 
 

2) Data Collection: 
It uses various structured relational data sources to collect internal data including 
Oracle®, Teradata® DB2®, SQL Server™ and typically SAP BW as it connects 
directly to it without any data extraction. But it doesn't have the capability of 
extracting external data. 
 
Eventually, data collection is very easy for Nova View 5 since it works directly 
from other existing platforms, but at the same time Nova View Server stores all 
application side data and metadata centrally, allowing tight integration between 
different BI applications and solutions and better categorization of the data. 
Moreover its strong filtering ensures more quality of the stored data leading to 
better results.  
 
However, Nova View 5 doesn’t offer web crawling nor catalogue, bookmark, and 
archive collected Doc. This and not having its own warehousing functions lowers 
its overall score of data collection to (2.56). 
   

3) Analysis 
Unlike the large BI vendors, Panorama's Nova View is completely focused on 
OLAP rather than relational reporting, ETL, etc. It uses both SAP and Microsoft. 
 
Nova View 5 is capable of identifying business trends proactively through useful 
analysis functions including bubble up exceptions and thus predicting the future 
and providing qualitative trend analysis. But it is weak on extracting relationships 
between data resulting in analysis low score of (1.21). 
 

4) Dissemination 
Nova View 5 Delivers high quality presentation layer for reporting via visuals, 
dashboards and scorecards enabling users to incorporate enterprise data into Excel 
projects and PowerPoint presentations ensuring continuity between analysis and 
visual data presentation. 
 
With Panorama users can generate a report, and proceed to slice, sort, manipulate, 
and integrate new data into the report, quickly and easily using multiple export 
formats including Excel, PDF, XML, HTML and CSV. Nova View functions of 
user's interface and reports enhance the dissemination phase raising it score up to 
(3.49). 
 
Panorama's overall score for supporting the CI Cycle is illustrated in figure (16). 
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FIGURE (16): PANORAMA'S CI CYCLE SCORES 

Source: Evaluation Findings 
 

V. Conclusions 
Nova View is the best vendor in the dissemination and information delivery. 
Its data collection functionality is above average but is weak compared to 
others. Moreover, it is weak in analysis and don’t support the planning phase 
as the previous BI vendors. 
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5.2.7 Microsoft 

I. BI Software: SQL Server 2005 
 
II. Company Overview 

 
Microsoft is an American multinational computer technology corporation. 
Founded in 1975, Microsoft (NASDAQ “MSFT”) is the worldwide leader in 
software, services and solutions and supports a wide range of software products 
for computing devices. Its employees were 79,000 in 105 countries in 2007. Its 
products extend from Microsoft Windows, Microsoft Office, Microsoft Servers, 
Developer Tools, Business Solutions Games & Xbox, Live and Windows Zune 
(www.wikipedia.org). 
 
It provides BI platforms through SQL Server 2005, 2007 office system and 
Performance Point Server 2007. Microsoft customers benefit from its unique 
approach to the business intelligence BI market, which brings together a 
comprehensive set of traditional BI capabilities with familiar tools and systems 
that many companies are already using their partners. 
 

III. BI Software functions' capabilities effectiveness & efficiency 
 
1) Frameworks 

SQL doesn't provide any kind of framework or a project flow documents. 
 

2) Data Warehousing 
Microsoft SQL Server 2005 is built to be capable of integrating virtually any data 
source with an integrating score of (3), including Oracle and Teradata, and with 
systems offered by SAP, Oracle, IBM, and Microsoft Dynamics while performing 
the most complex data integration at high speeds and very large data volumes 
with low development & maintainability costs. 
 
IT loads data into a robust, scalable, and enterprise-ready almost excellent data 
warehouse platform that provides a central location for storing data and 
maintaining all the important historical and current business information while 
maintaining quality through cleansing & standardizing the information in the data 
warehouse and translation to native languages making it easy to use by all users. 
Its score is (3.57) being the best after Information Builders. 
 
Lastly Microsoft's data mart allows the building of a custom view of data to 
support a specific business purpose or meet specific employee needs. But its 
metadata reports score low up to (3.14). 
 

3) Business Analytics 
SQL Server 2005 provides OLAP and Data Mining that provide predictive 
analyses as follows: 
 

63 

http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Multinational_corporation
http://en.wikipedia.org/wiki/Computer
http://en.wikipedia.org/wiki/Corporation
http://en.wikipedia.org/wiki/Computer_software
http://en.wikipedia.org/wiki/Microsoft_Windows
http://en.wikipedia.org/wiki/Microsoft_Office
http://en.wikipedia.org/wiki/Microsoft_Servers
http://en.wikipedia.org/wiki/Microsoft_Visual_Studio
http://en.wikipedia.org/wiki/Microsoft_Dynamics
http://en.wikipedia.org/wiki/Microsoft_Game_Studios
http://en.wikipedia.org/wiki/Xbox
http://en.wikipedia.org/wiki/Xbox
http://en.wikipedia.org/wiki/Zune


 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

MICROSOFT

DATA INTEGRATION

DATA WAREHOUSE

METADATA REPORTS

OLAP

DATA MINING

PREDICTIVE ANALYSIS

QUALITATIVE ANALYSIS

USER INTERFACE

REPORTS & QUERIES

OLAP: With its strong OLAP engine its score is (3.41) which presents and stores 
data in a format that can be easily understood and offers calculations that measure 
data, enables the investigation for interesting or concerning information and takes 
data from single or multiple data sources and reorganizes it into a 
multidimensional structure that helps in extracting and analyzing data better and 
faster. 
 
Data Mining: SQL Data Mining applies algorithms and statistical analyses to 
data as a mean of discovering key business opportunities and insights.  It contains 
state of the art data mining algorithms including decision and regression trees, 
time series, clustering and sequence clustering, association rules, neural networks 
and text mining. It is considered good but not as SAS data mining. 
 
It also provides good qualitative analysis like with a score of (3.5) that is lower 
than the score given to Business Objects same analysis. 
 

4) Information Delivery. 
SQL Server 2005 doesn't provide dashboards or scorecards but other Microsoft 
software do like Office Performance Point Server 2007 and Microsoft Office 
Share Point Server 2007. 
 
But it delivers reports that create, personalize, manage, and deliver reports from 
different data sources in a variety of formats, including traditional paper-based 
reports, as well as interactive, Web-based, embedded, and ad hoc reports. Hence 
its visuals and reports score very low as (2.29) each. 
 
Figure (17) below illustrates Microsoft's comparison of its BI functions scores. 
 

FIGURE (17): MICROSOFT'S BI FUNCTIONS SCORES 

Source: Evaluation Findings 
 

IV. CI Cycle :Phases 
 
1) Planning & Direction: 

SQL Server 2005 does not support this phase of the CI intelligence cycle. 
 

2) Data Collection: 
SQL Server 2005 Microsoft BI is built to collect internal structured data virtually 
from any data source, including Oracle and Teradata databases and applications 
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offered by SAP, Oracle, IBM, and Microsoft Dynamics. In addition to common 
sources, that includes text files, OLEDB and ADO.NET (including ODBC for 
.NET).But it doesn’t have the ability to extract external data nor it has any web 
searches capabilities. 
 
Nevertheless, Microsoft BI services includes a great range of productive and 
powerful components, such as data and character conversions, conditional 
operations for partitioning and filtering, lookups, sorting, aggregation, and merges 
which leads to the data collection flexibility and to better categorization and 
filtering of data making Microsoft the second in data collection scoring up to 
(3.05) being the best only after Information Builders. 
 

3) Analysis 
The SQL Server 2005 uses Data Mining to make predictive analysis in addition to 
Text mining which is referred to as text classification as it identifies the 
relationship between business categories and the text data (words and phrases) 
from articles. 
 
To conclude SQL Server 2005 from Microsoft is able to predict the future, 
provide qualitative analysis and extract relationships between data thus supporting 
the analysis phase of the CI cycle and adding a high score of (2.85) to be the 
second after SAS. 
 

4) Dissemination 
The SQL Server 2005 provides reports that integrate to Microsoft Office that can 
be posted to a portal, email users, or even users can use the web-based report 
server to access reports from a folder hierarchy. The reports provide search and 
navigation features to help the users locate and run the reports they need and 
select the format they prefer. However, its score of (2.33) in dissemination is 
considered low but still satisfactory .Microsoft's overall score for supporting the 
CI Cycle is illustrated in figure (18). 
 

FIGURE (18): MICROSOFT'S CI CYCLE SCORES 

Source: Evaluation Results 
 

V. Conclusions 
It comes in the second place both in data collection and analysis. Though it is bad 
in dissemination and that it doesn’t support the planning phase. 
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5.2.8 Business Objects 

I. BI Software: Business Objects XI 3.0 
 
II. Company Overview 

 
Business Objects is French enterprise software which was founded in Paris in 
1990.It is the standard for business intelligence BI - helping 42,000 companies in 
over 80 countries (www.businessobjects.com). It was acquired by SAP AG on in 
2007. Business Objects has dual headquarters in San Jose, California, and Paris, 
France despite the fact that the biggest office was in Vancouver, BC 
(www.wikipedia.com). 
 
Their flagship product is Business Objects XI, with components that provide 
performance management, planning, reporting, query and analysis, and enterprise 
information management. Like many enterprise software companies, Business 
Objects also offers consulting and education services to help customers deploy 
their business intelligence projects. And it builds key relationships in six 
partnership categories: OEM, Global alliances, Solution providers, technology, 
resellers and authorized education (www.businessobjects.com). 
 
 

III. BI Software functions' capabilities effectiveness & efficiency 
 
1) Frameworks 

Business Objects XI 3.0 doesn't provide any kind of framework or project flow 
documents. 
 

2) Data Warehousing 
Business Object XI 3.0 is able to integrate both structured (Other vendors 
warehouses & data marts) and unstructured sources in a very simple user friendly 
way using common business terms, rather than data language leading to faster and 
lower cost leading to a good score of (3.22) in its data integration function. 
 
It keeps data in vendor's warehouses of high quality by profiling, cleansing, and 
continuously monitoring the data which ensures that data is correct, consistent, 
and complete which gives it a satisfactory score of (2.14).Moreover Business 
Objects metadata reports are excellent reaching a score of (4) which makes them 
number one among other vendors. 
 

3) Business Analytics 
Business Object XI 3.0 provides OLAP through Voyager, predictive and 
qualitative analysis as explained next: 
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OLAP: which contains special features like partial refresh that provide fast access 
to specific information and a comprehensive view of the business since multiple 
views of the same OLAP cube can be displayed in the same workspace. 
Moreover, its time sliders make the analysis of OLAP data simple and quick. 
  
Voyager enables users to interact with the data so they can explore and 
understand the analysis further. Finally it delivers a full range of functions for the 
analysis of multi-dimensional data sets and provides good analytical reporting so 
its OLAP scores (3.57).  
 
Predictive Analysis: It is almost good with a score of (2.8) which automatically 
forecast trends and future business conditions using algorithms and it enables 
users in making forward looking decisions, but other vendors predictive analysis 
are stronger. 
 
It has a powerful analytic engine that can automate the data preparation process 
and train accurate models in seconds resulting in more time spent on mechanics 
of the predictive analysis. Besides, it provides fast and easy way to discover 
statistically significant patterns the data as it automates many of the complex 
steps and is easy to deploy. 
 
Finally Business Object provides excellent Qualitative Analysis that score (4) on 
the likert scale. 
 

4) Information Delivery. 
They include both the user's interface and reports & queries that are the best 
among the vendors being evaluated with score of (3.57 and 3.86) respectively. 
 
Users Interfaces: Business object's interfaces are much closer to the discovery 
and browsing techniques that end users are accustomed to using on the Web. And 
it integrates with Microsoft office environment. 
 
They allow organizations to immediately access information from the broadest set 
of wireless device. And it uses Xcelsius 2008 which is the first and only dynamic 
and customizable data visualization software that enables users of different skill 
levels to create insightful and engaging dashboards from any data source with 
point-and-click ease. 
 
With drag-and-drop functionality, Dashboard Builder enables organizations to 
quickly build dashboards and rapidly deploy them across the organization. 
 
Reports: Business object enjoy comprehensive report deployment options as they 
create compelling reports with stunning visualization and user friendly that 
reduces dependency on IT team and developers. 
 
There is also a web based crystal reports that eliminate static reporting and share 
reports easily and securely over the Web. So the provide powerful, on-line and 
offline ad hoc query and reporting using web intelligence and desktop Query and 
analysis. 
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Figure (19) below illustrates Business Object's comparison of its BI functions 
scores. 
 

FIGURE (19): BUSINESS OBJECT'S BI SCORES 

Source: Evaluation Findings 
 

IV. CI Cycle :Phases 
 

1) Planning & Direction: 
Business Objects XI 3.0 does not support this phase of the CI intelligence cycle. 
 

2) Data Collection: 
Business Objects XI 3.0 combines and complements quantitative information 
from structured sources with qualitative insight from unstructured sources. It 
collects structured internal data from various databases, external unstructured data 
from customer call records, analyst reports, market blogs, news sites, and 
comments residing in customer relationship management (CRM) systems, wikis, 
and financial documents and on demand external data through web searches. 
 
Business Objects XI 3.0 profiles, cleans, and continuously monitors data, which 
ensures that data is correct, consistent, and complete resulting in increased 
quality. Moreover, its categorization, and summarization capabilities allows 
decision-makers to quickly identify and understand the concepts, people, 
organizations, places, and other information that only exists in unstructured text 
sources. 
 
Add to the fact that Business Objects XI 3.0 allows users to see when data was 
updated and where it came from which contributes cataloguing and archiving 
collected Documents.  Its BI functions of data integration and warehousing 
enhance its score on the likert scale to reach (3.22) above average but not leader.  
 

3) Analysis 
Business Objects XI 3.0 analyses data using OLAP voyager and predictive 
analysis which enables users to identify trends and find root causes in historical 
data and look for trends and patterns through a visual interface. 

68 



 

0.00

1.00

2.00

3.00

4.00

BUSINESS OBJECTS

PLANNING DATA COLLECTION
BUSINESS ANALYTICS DISSEMINATION

 
Besides Business Objects Text Analysis that provides qualitative analysis with its 
35+ out-of-the-box entities, relations, and events that extract relationships 
between key information - the who, what, where, when, and how in text and 
categorize data to identify the concepts, sentiments, people, organizations, places 
and other information. All of which support the analysis phase resulting in a 
highest score in analysis along with Microsoft. 
 

4) Dissemination 
Business Objects XI 3.0 can easily embed and update new data in any Microsoft 
Office Word documents, Excel spreadsheets and PowerPoint presentations even 
in mobiles or dashboards. And it delivers them the Web or embedded in enterprise 
applications. 
  
It supports the dissemination phase with its visuals and reports considered the best 
among other evaluated vendors leading to a total score of (2.76). 
 
Business Object's overall score for supporting the CI Cycle is illustrated in figure 
(20). 
 

FIGURE (20): BUSINESS OBJECT'S CI CYCLE SCORES 

Source: Evaluation Findings 
 
V. Conclusions 

Business Object XI is the best vendor evaluated in dissemination, analytical 
reporting and analysis with no frameworks for planning and directing. Although 
its data collection is good it doesn't outperform other vendors. 
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5.2.9 SAS 

I. BI Software: SAS® Business Intelligence 
 

II. Company Overview 
SAS is one of the largest business intelligence and predictive analytics Software 
Company in the world. Through its long experience of 32 years, its employees of 
about 10,000 in more than 50 countries and 400 offices worldwide provide local 
support for global implementations. In addition SAS is used in 44,000 customer 
sites in 107 countries. It has a consistent revenue growth and profitability as its 
annual revenue in 2007 reached $2.15 billion, 21% of which is usually reinvested 
in research and development (www.sas.com).   
 
The SAS Alliance establishes powerful relationships with leading business and 
technology organizations to combine SAS' analytical software expertise with their 
partners' high-level industry and domain knowledge in order to present a complete 
solution offering for our joint customers (www.sas.com). 
 

III. BI Software functions'  capabilities effectiveness & efficiency  
 
1)  Frameworks 

SAS doesn't provide any kind of framework or project flow documents. 
 

2) Data Integration 
SAS offers the only comprehensive enterprise data integration environment that is 
built from the ground up to meet the full spectrum of enterprise data integration 
needs so it doesn’t use other vendors technologies so it score on the scale up to 
(3.12) but still not that good as other vendors. 
 
Its integration Server enables organizations to manage data integration projects on 
an enterprise scale in a timely, cost-effective and automated manner and meet the 
high data quality expectations of information consumers no matter what their 
needs are. Besides its graphical user interface (GUI) provides developers with an 
easy-to-use, point-and-click environment that uses a set of configurable windows 
for managing multiple data integration development processes. 
 
SAS extract transform and load data from across the enterprise using its ETL 
capabilities that enable organizations to create consistent, accurate information in 
the data warehouses. It does so without the physical reconciliation or movement 
of source data and thus ensuring data stability. Its data warehouse score (3.29) 
which is good but still not among the leaders. 
 
Finally, the SAS Metadata Server has an excellent score of (3.76) delivers the 
power to integrate, share, centrally manage, reuse and leverage metadata across 
entire organizations. It is centralized and easily managed by user and 
programmers to ensure consistency of information. 
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3) Business Analytics 

SAS is the market leader in analytics, as it provides an integrated environment for 
predictive analytics and descriptive modeling, OLAP, data mining, text mining, 
forecasting, optimization, simulation, experimental design and more.They are 
described as follows: 
1. OLAP: Provides fast access to large volumes of summarized data either 
using wizards interface or web based interface and provides high-level view of 
key business performance at the intersection of selected business dimensions 
without the need of the IT personnel as user can get summarized reports of the 
data organized along business lines. 
 
SAS OLAP Server is a multidimensional data store that provides time dimensions 
for calculating time-based measures, ragged and unbalanced hierarchies, and 
parallel drill hierarchies. It s a very good OLAP that scores high up to (3.57) 
making it the best among other vendors. 
 
2. Data Mining: 
SAS® Enterprise MinerTM is considered excellent completing a (4) on the scale 
since it enhances accuracy of predictions and easily surface reliable business 
information with new innovative algorithms that build more models faster, detect 
fraud, anticipate resource demands and increase acquisitions.  
 
Nevertheless, it provides diagrams that serve as self-documenting templates 
which can be updated easily or applied to new problems without starting over 
from scratch. 
 
3. Predictive Analysis: 
SAS provides analytics such as forecasting and optimization with unmatched 
capabilities for turning data into insightful information, offering accurate insights 
for better decisions through the descriptive and predictive statistics and with 
SAS® forecasting software 
 
Its predictive analyses can identify and select the best functions that can be 
applied to specific business problems and its features include custom analytic 
models and scoring algorithms. Furthermore, it is scalable since it can analyze 
huge quantities of data to discover new things and accesses data through portals, 
the web and Microsoft office excel. It has the highest score among vendors which 
amounts to (3.3). 

 
4) Information Delivery. 

They include both the user's interface and reports & queries as follows: 
User's Interface: SAS user's interfaces delivers information into SAS 
Information Delivery Portal, in a dashboard, as part of an application or as a 
freestanding graphic which serves as ad hoc requests through its users self access. 
  
It summarizes and presents data using a variety of customizable charts and plots 
and interacts with visual environments to explore ideas, investigate patterns and 
discover previously hidden facts. Besides, it provides highly interactive business 
graphics, including animated bubble plots, 3D scatter plots, trellis plots, summary 
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charts and needle charts. SAS users interfaces are multithreaded processing and 
scalable technologies, SAS performance is fast, even when handling large 
volumes of data. Thus its score is (2.57) making it average but satisfactory. 
 
Reports: SAS provides Self-service ad hoc  reporting with a business user view 
of data and a familiar wizard-driven interfaces, that produces reports of varying 
complexity to meet a wide set of information needs. Nevertheless SAS reporting 
are not that appealing with a score of (2.4) making them the worst among vendors 
compared in this paper. Figure (21) below illustrates SAS's comparison of its BI 
functions scores. 
 

FIGURE (21): SAS'S BI FUNCTIONS SCORING 

 Source: Evaluation Findings 
 

IV. CI Cycle :Phases 
 

1) Planning & Direction: 
SAS BI does not support this phase of the CI intelligence cycle. 
 

2) Data Collection: 
SAS offers the only comprehensive enterprise data integration environment that 
enables internal data collection as it usually doesn’t use other vendor's 
technologies. It can read raw data in any format, from any kind of file, including 
variable-length records, binary files, and free-formatted data--even files with 
messy or missing data 
 
Yet, it can access some other vendors' files directly, including BMDP, SPSS, and 
OSIRIS files for internal data. Moreover SAS uses SAS/ACCESS to access 
external data as if it were native to SAS. 
 
Using SAS, organizations can transform and combine different data, remove 
inaccuracies, standardize on common values and cleanse dirty data very flexibly 
to create consistent, reliable information ready for analysis. Add to the point that 
it has framework for publishing information to archives, a publishing channel, e-
mail or various message queuing middleware. But it doesn’t use web services. 
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Data integration, data warehouses and metadata reports support the data collection 
phase of the CI cycle resulting in a score of (3.12) which good but not competing 
among the best. 
 

3) Analysis 
SAS BI analytics including OLAP, Data Mining and predictive analysis provide a 
range of techniques and processes for the collection, classification, analysis and 
interpretation of data to reveal patterns, anomalies, key variables and 
relationships, leading ultimately to new insights for guided decision making. 
 
Moreover, it does so through predicting the future not just relying on historical 
data by identifying previously unseen trends and anticipating fluctuations 
enabling more and better planning for the future through SAS forecasting 
software. However SAS is the best in data analysis with a score of (2.97) 
supporting the CI analysis phase with its BI business analytics functions including 
OLAP, data mining and predictive analysis.   
 

4) Dissemination 
SAS delivers data to decision makers and users through reports in the SAS 
Information Delivery Portal, in a dashboard, as part of an application or as a 
freestanding graphic. 
 
The SAS reports summarize and present data using a variety of customizable 
charts and plots and it can embed interactive graphics in Web pages and 
Microsoft Office documents. Moreover SAS uses the Web Report Studio for 
consumers who want to view, author and share reports on the Web. Its analytical 
models are better than reports but still it scales low in the overall dissemination 
score. SAS's overall score for supporting the CI cycle are illustrated below in 
figure (22). 

FIGURE (22): SAS'S CI CYCLE SCORES 

Source: Evaluation Findings 
V. Conclusions 

SAS is the strongest vendor in analysis. It is good in data collection but not better 
than other vendors. But it lacks the reporting capabilities in information delivery 
and doesn't provide functions to support the planning of the intelligence cycle. 
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5.2.10  Digimind 

I. BI Software: Digimind Evolution  
 
II. Company Overview 

 
DIGIMIND is an independent French company which has more than 200 clients 
and several dozen competitive intelligence systems active both in France and 
abroad, and within the pharmaceutical, telecommunications, insurance, financial, 
aeronautical, defense, food-processing, energy and transport sectors. It offers 
Digimind Evolution which is a competitive Intelligence Management Software. 
 

III. BI Software functions' capabilities effectiveness & efficiency 
Digimind doesn't offer any BI function. 
 
IV. CI Cycle Phases 

 
1) Planning & Direction: 

Digimind Evolution Digimind offers Consulting that prepares all the elements of 
intelligence projects. And it Digimind helps and advises users with the 
organization of their intelligence system. This in turn, aids in the definition and 
the laying of the foundations of the intelligence system in order to provide it with 
a structure.  
 

2) Data Collection: 
Digimind Evolution data sources can range from a internal database or external 
portal or any other Invisible  and Visible Web sources including websites, 
WebPages, news invisible web databases, search engines, newsgroups, 
newsletters, email discussion lists, blogs, RSS feeds web forums and web boards, 
social networks, Factiva or Lexis Nexis type information. 
 
It uses both automated surveillance which can be carried on the internet and data 
from the field as data from the sales force for gathering both internal and external 
data. Digimind proposes automated solutions for collecting information which 
uses advanced text processing and extraction technologies to ensure quality data 
categorization and filtering. For example, it has tracking agents called the tracker 
module.  Moreover, a company bookmark will be compiled in order to aggregate 
the resources and to share them within the company via a specific directory. 
 
Digimind's supports the data collection phase differently from BI software 
without the need of any integration, warehousing or metadata reports it scores 
(3.25) on the support of CI data collection variable which is high relative to its BI 
software providers. 
 

3) Analysis 
Digimind Evolution CI helps companies anticipate their competitors’ strategies 
and tactics, by facilitating relational qualitative analysis and the simulation of 
potential scenarios using appropriate presentation methods (business role-play, 
scenario simulation, probability/impact grid). 
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Moreover, Digimind tracks sources continuously for evidence of trends, 
developments, any new needs expressed, key indicators, premonitory signs, 
alternative trends, facilitates collaborative analysis and cross-referencing of 
collected data using brain-storming sessions and other techniques (prioritizing, 
causal layered analysis) and draws up charts of trends, evaluates them and creates 
simulations of potential scenarios (probability/impact grids). 
 
Consequently it score high (3.50) on the support of CI Analysis phase using 
different analysis than OLAP, data mining, predictive or qualitative analysis 
 

4) Dissemination 
Digimind considers reports to be the ideal tool for sending intelligence results to 
decision-makers and people working in the field (sales, communications, public 
relations, external affairs), using the report generator which produces complete 
summaries with page layout in either paper or HTML format. In addition 
Digimind relies upon individual portal that gives access to selected data 
corresponding to the interest of each person. Still it score (2.60) on the support of 
CI dissemination phase which is an average score compared to other BI and CI 
vendors being evaluated. 
 
Digimind's overall score for supporting the CI Cycle is illustrated in figure (23). 
 

FIGURE (23): DIGIMIND'S CI CYCLE SCORES 

 Source: Evaluation Results 
 

V. Conclusion 
Digimind is strong in analysis, above average in data collection but weak in 
dissemination compared to other BI Software. Moreover, it supports planning & 
directing somehow. 
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5.2.11 Astragy 

I. BI Software: Astragy Enterprise Edition 
 

II. Company Overview 
 
Astragy is a privately held software company based in Amsterdam, The 
Netherlands. The company was founded by experts in software development and 
business consulting. They firmly believe that information management and 
interpretation will be the deciding factor in corporate competition in the future. 
Based on this conviction the Astragy technology and methodology supports 
customers in winning their competitive battles. Astragy's focus is on building and 
expanding the leading strategic intelligence platform, (www.astragy.com). 
 

III. BI Software functions' capabilities effectiveness & efficiency 
 
Astragy doesn't offer any BI function. 
 

IV. CI Cycle :Phases 
 

1) Planning & Direction: 
Astragy Enterprise Edition does not support this phase of the intelligence cycle. 
 

2) Data Collection: 
Astragy Enterprise Edition collects data from multiple external and internal 
sources It is capable of gathering internal data from virtually every data base and 
XML data source In addition to external data from various sources including 
Factiva news, RSS feeds, research rumors, factoids, news clippings through and 
SMS. Moreover, Astragy Competitor can access the on demand data from 
anywhere in the world via the Internet, web and e-mail. 
 
Astragy allows for verification of data before it enters the database. Both 
structured and unstructured information can be checked for inconsistencies 
allowing better data quality, filtering and categorization. And it saves money and 
time by centralizing the primary sources of information into one globally 
available information portal.  
 
Digimind's supports the data collection phase differently from BI software 
without the need of any integration, warehousing or metadata reports it scores 
(3.50) on the support of CI data collection variable making it among the highest 
vendors whether CI & BI. 
 

3) Analysis 
Astragy Enterprise Edition provides real time analysis and drilldown                                                                     
as well as posses the ability to predict the future through its trend analysis and it 
provides predictive modeling. Nevertheless it allows for quick comparisons of 
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propositions from multiple vendors which determine the winning strategy in 
pitches and competitions. 
 
It provides competitor analysis, market intelligence by creating a single coherent 
overview of the external environment and it's key players. Besides proposition 
comparison that create instant SWOT analyses that help  users to more effectively 
build value proposition and create strategic insight into product development. And 
lastly value chain analysis trend watching to create a clear picture of your 
customer's market (B2B), lifestyle trends (B2C) or macro-economic development. 
 
Consequently it score high (3.50) on the support of CI Analysis phase using 
different analysis than OLAP, data mining, predictive or qualitative analysis. 
 

4) Dissemination 
Astragy generates and distributes on demand and periodical reports in print or 
online format via email automatically to selected users. The system allows the 
creation of personalized reports for various colleagues and customers along with 
personalized comments and analysis. Furthermore, data and graphs can be 
exported from Astragy to PDF and MS Office formats at the click of a mouse 
which saves money and effort. 
 
Yet, it score (3) on the support of CI dissemination phase which is an average 
score compared to other BI and CI vendors being evaluated. 
 
Astragy's overall score for supporting the CI Cycle is illustrated in figure (24). 
 

FIGURE (24): ASTRAGY'S CI CYCLE SCORES 
  

Source: Evaluation Results 
 

V. Conclusions 
Astragy is strong in analysis, above average in data collection and information 
delivery. But with no support for planning or directing the CI process. 
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6 ANALYSIS OF EMPIRICAL FINDINGS 
__________________________________________________________________ 
This chapter tries to answer the thesis remaining questions by conducting 
analysis on the empirical findings in the previous chapter. Thus, it will investigate 
the most competitive BI software and will try to propose a reliable categorization 
of BI software vendors. 
__________________________________________________________________ 

6.1 The most competitive BI Software 

Proclaiming that a particular BI Software vendor is the most competitive is not 
possible.  It is very probable that a certain BI vendor concentrates and stands out 
in one phase or more in the CI cycle while disregarding the rest. Moreover, a 
software vendor can do extremely better in a certain BI function compared to the 
others functions. 
 
So, it is of great importance for users to determine what intelligence cycle feature 
or BI software function is essential to work properly. And upon that decide which 
software to pursue. On the other hand it is crucial to spot the complete (standard) 
BI vendors which offer the four CI cycle phases in one package and identify those 
who have the highest overall score in the CI phases together. Below are the 
findings resulted from analyzing the Likert scale scores for the limited number of 
BI Software vendors who participated in this study. 

6.1.1 The top data collection vendors 

According to the (25) below Information Builders is the best BI vendor when it 
comes to data collection followed by Cognos and Business Objects. Alternatively 
TIBCO Spotfire is the worst. 
 

FIGURE (25): BI VENDORS DATA COLLECTION COMPARISON 

Source: Evaluation Results 
 
As for the two CI software vendors, Digimind and Astragy they come at the last 
since they don't provide any BI functions which here contribute to the data 
collection overall score. Even though both vendors score high in supporting the 
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CI data collection variable but using different means and functions. For more 
clearness table (8) shows the rankings of all the BI vendors in the study. 
 

TABLE (8): BI SOFTWARE RANKING IN DATA COLLECTION 
RANKING BI SOFTWARE VENDOR 

1. INFORMATION BUILDERS 
2. COGNOS 
3. BUSINESS OBJECTS 
4. SAS 
5. MICROSOFT 
6. PANORAMA 
7. MICROSTRATEGY 
8. QLICKVIEW 
9. TIBCO SPOTFIRE 
10. ASTRAGY 
11. DIGIMIND 

Source: Evaluation Results 

6.1.2 The top vendors in analysis 

From Figure (26) it is obvious that SAS is the best in analysis followed by 
Microsoft and Business Objects. And the vendor who is really bad in analysis is 
QlickView. While the rest vendors analytical capabilities are somehow below 
average. 
 
Again although Digimind & Astragy provide good analysis there score appears 
very low on the scale since they don’t provide any BI business analytics from 
OLAP, data mining, predictive or qualitative analysis but rather different type as 
mentioned earlier in Chapter 5. 
 

FIGURE (26): BI VENDORS ANALYSIS COMPARISON 

 Source: Evaluation Results 
 
For more clearness table (9) shows the rankings of all the BI vendors in the study. 
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TABLE (9): BI SOFTWARE RANKING IN ANALYSIS 

Source: Evaluation Results 

6.1.3 The top dissemination vendors  

Figure (27) & Table (10) next shows that Business Objects provides the best 
information delivery followed by Cognos and Panorama at the same time as 
Microstartegy is in the bottom. As for Astragy and Digimind they have low scores 
for the same reason mentioned above though their score for supporting the CI 
dissemination phase is almost the same as the other BI vendors. 
 

FIGURE (27): BI VENDORS DISSIMINATION COMPARISON 

Source: Evaluation Results 
 

TABLE (10): BI SOFTWARE RANKING IN DISSEMINATION 
RANKING BI SOFTWARE VENDOR 

1. BUSINESS OBJECTS 
2. COGNOS 
3. PANORAMA 
4. INFORMATION BUILDERS 
5. MICROSTRATEGY 
6. TIBCO SPOTFIRE 
7. SAS 
8. MICROSOFT 
9. QLICKVIEW 
10. DIGIMIND 
11. ASTRAGY 

Source: Evaluation Results 

 

RANKING BI SOFTWARE VENDOR 
1. SAS 
2. MICROSOFT 
3. BUSINESS OBJECTS 
4. MICROSTRATEGY 
5. COGNOS 
6. TIBCO SPOTFIRE 
7. PANORAMA 
8. ASTRAGY 
9. DIGIMIND 
10. INFORMATION BUILDERS 
11. QLICKVIEW 

RANKING BI SOFTWARE VENDOR 
1. SAS 
2. MICROSOFT 
3. BUSINESS OBJECTS 
4. MICROSTRATEGY 
5. COGNOS 
6. TIBCO SPOTFIRE 
7. PANORAMA 
8. ASTRAGY 
9. DIGIMIND 
10. INFORMATION BUILDERS 
11. QLICKVIEW 
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6.1.4 The top vendors in planning & directing 

Digimind is the only vendor who supports this phase of the CI cycle as its 
consultants helps and advises users with the organization of their intelligence 
system. 

6.1.5 The top vendor in certain BI functions 

Table (11) below provides a summary of the top and the worst BI vendors in each 
of the nine BI function. 
 

TABLE (11): A SUMMARY OF TOP & WORST VENDORS IN BI 
FUNCTIONS 

BI FUNCTION TOP VENDOR WORST 
VENDOR 

VENDORS NOT 
OFFERING IT 

DATA INTEGRATION INFORMATION 
BUILDERS 

MICROSTRATEGY NONE 

DATAWAREHOUSES INFORMATION 
BUILDERS 

MICROSTRATEGY QLICKVIEW,SPOTFIRE 

METADATA REPORTS BUSINESS OBJECTS MICROSTRATEGY QLICKVIEW,SPOTFIRE 
OLAP MICROSTRATEGY INFORMATION 

BUILDERS 
QLICKVIEW,SPOTFIRE 

DATA MINING SAS MICROSOFT ALL EXCEPT SAS 
&MICRSOFT 

PREDICTIVE ANALYSIS SAS BUSINESS 
OBJECTS 

QLICKVIEW, COGNOS, 
PANORAMA,MICROSOFT 

& INFOBUILDER 
QUALITATIVE ANALYSIS BUSINESS OBJECTS MICROSOFT ALL EXCEPT 

MICROSOFT & 
BUSINESS OBJECTS 

USERS INTERFACE BUSINESS OBJECTS 
PANORAMA,COGNOS 

QLICKVIEW NONE 

REPORTS BUSINESS OBJECTS 
COGNOS 

QLICKVIEW NONE 

Source: Evaluation Results 

6.1.6 The most complete (standard) vendors 

As illustrated from figure (28) below Business Objects has the highest overall 
score making it the most complete vendor followed by Cognos, Microsoft and 
Information Builders. Whereas QlickView has the lowest overall score. 
 
But if the total score was calculated by adding up only the CI phases supporting 
variables without the BI functions variables Digimind would have scored the 
highest followed by Business Objects. 
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FIGURE (28): BI VENDORS OVERALL SCORE  

COMPARISON 

Source: Evaluation Results 

6.2 Proposed categorization for the BI software vendors 

From the empirical findings and their analysis a new categorization for BI 
software can be generated. This categorization segregate BI Software into five 
categories depending on the level of support it provides for the CI cycle phases as 
follows. 
 
1) Fully complete:  
BI Software in this category excels in the four phases of the CI Cycle including: 
planning, data collection, analysis and dissemination. 
 
2) Complete:  
Since the planning & directing phase is seldom supported by any BI software, 
they can be considered complete but not fully complete if it performed very well 
in the other three phase of the CI cycle: Data collection, analysis and 
dissemination. 
 
3) Semi complete: 
 In the case the BI Software excels in two CI phases out of four it is considered to 
join this category For example: Data collection & Analysis, Data collection & 
.Dissemination or Analysis & dissemination. 
 
4) Incomplete:  
When the BI Software stands out in only one phase of the CI cycle it is positioned 
as incomplete. For example: merely data collection, solely analysis or just 
dissemination. 
 
5) Insubstantial: 
 If the BI Software perform well in any of the CI cycle phases is it included in this 
category.  
 
However, in order to consider a BI software excelling in a phase it ought to have 
an overall score of (2.5) or more in that particular phase on the Likert scale. 
 
Consequently, the sample BI software evaluated can be classified using this 
categorization as shown in the following table. 
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TABLE (12): BI SOFTWARE CLASSIFICATION 

BI SOFTWARE CATEGORY PHASES IT EXCELS IN 
Information Builders Semi Complete Data Collection & Dissemination 
Microstrategy Incomplete Dissemination 
Microsoft Semi Complete Data Collection & Analysis 
Business Objects Complete Data Collection, analysis & 

Dissemination 
Panorama Semi Complete Data Collection & Dissemination 
Cognos Semi Complete Data Collection & Dissemination 
Spotfire Incomplete Dissemination 
QlickView Insubstantial: None 
SAS Semi Complete Data Collection & Analysis 
Source: Evaluation Results 
 
Yet, this categorization can be applied only for BI software not for the CI 
Software hence the overall score of the evaluated CI Software phases is not 
equally measured as they don't own the BI Software functions. 
 
Finally, the proposed categorization can be used as a foundation when selecting 
BI Software by enabling users to clearly see what CI phases are critical for 
serving their business needs. 
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7 CONCLUSIONS 
 
This chapter presents the outcomes of the thesis and how its purpose has been 
fulfilled and the thesis questions have been answered. 

  
The purpose of this thesis was to develop a model (The SSAV Model) with a 
scale and test it on a small sample of BI vendors due to time constraints in order 
to support organizations in selecting BI Software that best fits their business 
needs. Moreover, decide upon which BI Software is the most competitive, classify 
them using a credible categorization and examine the models' and the 
categorizations' potential to be user's selection foundation.  
 
By reviewing the theoretical framework comprehensively, the SSAV model with 
its evaluation criteria for assessing BI Software using a five point (0-4) Likert 
scale is developed consisting of technological variables covering the BI functions 
and CI cycle phases which is capable of evaluating the BI tool effectiveness & 
efficiency as well as assessing its level of support for the CI cycle phases. Thus, 
being able to build up a model that benefits and add from previous evaluations' 
models as Gartner, Fulds and Forrester Wave. 

 
Nevertheless, the developed evaluation criteria in conjunction with another 
proposed non technological variable criterion consisting of human (structural), 
users and vendors variables can be exploited to serve as users' selection corner 
stone. 
 
On the Likert scale scores from (0-4) were given for each of the BI functions' and 
CI Cycle's support variables. As well as an overall score representing the score of 
a specific CI phase in the cycle.  
 
The assertion that a particular BI Software vendor is the most competitive is 
difficult. A Business Intelligence vendor might excel in one phase or more in the 
CI cycle and/or stand out in a certain BI function while disregarding the rest. 
Accordingly, it is of great importance for to determine what intelligence cycle 
feature or BI software function is crucial to work properly for the users when 
pursuing BI software. 
 
As of the analysis of the empirical findings for our limited number of BI software 
participants: Information Builders is number one in data collection, SAS is the 
best in analysis and business objects is the leader in dissemination, the most 
complete BI tool followed by Cognos and Astragy is the only vendor in our 
sample who supports the planning & directing phase of the CI Cycle. 
Additionally, Information Builders are the top in providing data warehouses and 
data integration; Business Objects excels in metadata reports, qualitative analysis, 
user interfaces and reports.  
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Moreover, the best OLAP is from Microstartegy and Data Mining & predictive 
analysis from SAS. Whereas, Cognos stands out in the user interfaces & in 
reporting. 
 
It is crucial to point out that Astragy & Digimind BI Software don't include any 
kind of frameworks, Data warehousing, Business Analytics or user interfaces 
capabilities or any other BI Software functions being evaluated in the SSAV 
Model, but rather more ordinary common functions for supporting the CI cycle 
phases which results in  a low score on the overall CI cycle phase score, even 
though they good be achieving an outstanding performance in that particular 
phase. Hence, further investigation ought to take place in order to develop a 
model that will be able to give these kinds of BI Software a more reliable 
evaluation. 
 
Generally speaking the planning & direction phase of the CI Cycle is not 
commonly available in any BI Software being evaluated. Therefore more 
attention should be given to the development of frameworks that support this 
phase since it is fundamental for determining the strategic information 
requirement and it is considered the base for the other phases in the CI Cycle. 
 
Nevertheless, the analysis of the empirical shows that on average BI vendors 
perform good in the dissemination and data collection phases but still most of 
them lack the analytics capabilities where more emphasize should be placed. 
 
Lastly, BI Software vendors nowadays can be classified into five categories: Fully 
complete, Complete, Semi Complete, Incomplete and Insubstantial depending on 
the level of support it provides for the CI cycle phases. Hence, it can be a further 
pedestal for users' selection of the BI Software vendor that best meets it business 
needs by helping users select directly from those five categories the BI Software 
that will aid them in achieving their long & short objectives. 
 
Business Objects is the only complete BI vendor among the vendors being 
evaluated. Information Builders, Microsoft, Panorama, Cognos and SAS belong 
to the semi complete category. Whilst, Microstartegy and Spotfire are considered 
Incomplete and QlickView Insubstantial. 
 
Accordingly, the technological variables of the SSAV Model, the proposed non 
technological variables and the categorization developed can together be used as 
users' BI Software selection tool.   
 
Conclusively, the theoretical and empirical findings and the analysis of the 
empirical findings have fulfilled the research purpose through answering the 
thesis questions and going even further by making few generalizations around 
certain topics. 
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8 SUGGESTIONS FOR FURTHER STUDIES 
_______________________________________________________ 
This chapter includes suggestions for future studies 

 
 
During the theoretical and empirical study, many questions, which deserve further 
investigation, have come up. These questions can be answered through some 
future studies. So the followings future studies can be suggested subsequently. 

Making better decisions using better information whilst increasing revenues and 
decreasing costs and risks is what BI Software aims to do in the organization if 
properly selected as to satisfy business needs. Hence, having the right model of 
evaluation criteria is vital to assure the right BI selection. 
 
One of the findings of this thesis was that the SSAV Model of technological 
criterion in conjunction with the proposed non-technological variables consisting 
of human, users and vendors factors are to be used to evaluate BI Software. 
Consequently, the first suggestion for future studies is to test these non 
technological variables on the BI Software.  
 
This couldn’t been done during this study due to the time limitations as it was 
difficult to observe development teams in their natural working environments nor 
conduct personal interviews with end users and BI vendors. 

Additionally, free software accesses, free trial demonstrations, vendor 
presentations and white papers were used to compare BI Software and grant each 
a score on the Likert scale depending on the variable being evaluated which is 
good to some extent. But, in order to get more accurate measuring results an 
alternative way could be implemented which were constricted along with the time 
factor. 

The alternative measuring method can include using the same data source (Data 
set) for all the participant BI vendors and thus tracking what occurs to this data 
source throughout the whole CI cycle phases for each vendor separately and can 
be considered as a further suggestion for advanced studies. 
 
Besides, again due to the time constraints and not being able to get free trials from 
all the credible BI vendors the SSAV Model was tested only on (11) BI vendors. 
So, in order to make a more comprehensive reliable evaluation it is vital to 
include the rest in another study. At least it can include: Proclarity, Teradata, 
Pilot, prelytis, Epicor, Codec, SAP and ComArch. 

Finally, the SSAV Model couldn't be totally applied on Astragy and Digimind BI 
Software since they don't contain the usual BI functions like Frameworks, data 
warehousing, business analytics and user interface but rather other functions that 
support the CI Cycle phases. Accordingly, building a new evaluation model to 
evaluate these kind of BI software could be an interesting topic for further studies. 
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10 APPENDICES 

________________________________________________________ 
This chapter includes the SSAV Business Intelligence Software evaluation Likert 
scale used for evaluating BI software. 
_________________________________________________________________ 

THE (SSAV) BUSINESS INTELLIGENCE 
SOFTWARE EVALUATION: LIKERT SCALE  

 
Vendor's Name: 
BI Software Name: 
 
PART (I): 

CI CYCLE: PLANNING & DIRECTING 
BI FUNCTION: FRAMEWORKS 

 
A likert scale is used to evaluate the BI Software functions against the 
following criteria by selecting a number from highest to lowest (0-4) for each 
specified trait. The numbers are arranged horizontally and are added up to 
arrive at an overall score. 
4 = EXCELLENT, 3 = GOOD, 2 = SATISFACTORY,1 = POOR, 0 =  

(N/A) 
FRAMEWORK 

• The level of detail 4 3 2 1 0 

• Usability 4 3 2 1 0 

• Flexibility 4 3 2 1 0 
FRAMEWORK OVERALL SCORE  
A PROJECT FLOW DOCUMENT 

• The level of detail 4 3 2 1 0 

• Usability 4 3 2 1 0 

• Flexibility 4 3 2 1 0 
PROJECT FLOW OVERALL SCORE  
PLANNING & DIRECTING                                      
• Ability to determine strategic info. Requirements 4 3 2 1 0 

• Ability to articulate what information users need  4 3 2 1 0 

• Ability to construct model to define relevant data 4 3 2 1 0 

• The ability of the framework to enter KIT & KIQ 4 3 2 1 0 
PLANNING OVERALL SCORE  
 
 
PART (II): 
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CI CYCLE: DATA COLLECTION 
BI FUNCTION: DATA WAREHOUSING 

 
A likert scale is used to evaluate the BI Software functions against the following 
criteria by selecting a number from highest to lowest (e.g., 0-4) for each specified 
trait. The numbers are arranged horizontally and are added up to arrive at an overall 
score. 
4 = EXCELLENT, 3 = GOOD, 2 = SATISFACTORY, 1= POOR, 0= (N/A) 

DATA INTEGARTION 
• Flexibility of data access 4 3 2 1 0 

• Reusability of data accessed 4 3 2 1 0 

• Speed of data access 4 3 2 1 0 

• Functionality: Ability to read & write data source 4 3 2 1 0 

• Usability for developers & end users 4 3 2 1 0 

• The creation of low Development Cost 4 3 2 1 0 
DATA INTEGRATION OVERALL SCORE  
DATA WAREHOUSE 
• Scalability 4 3 2 1 0 

• Security & Privacy of information in Warehouse 4 3 2 1 0 

• Consistency of data in the warehouse 4 3 2 1 0 

• The degree of Subject orientation   4 3 2 1 0 

• Stability of data in data warehouse 4 3 2 1 0 

• Reusability of data in the warehouse 4 3 2 1 0 

• Data quality  in the warehouse 4 3 2 1 0 
DATA WAREHOUSE OVERALL SCORE  
 METADATA REPORTS 
• Effectiveness & efficiency 4 3 2 1 0 

• Reusability 4 3 2 1 0 

• Performance 4 3 2 1 0 

• Flexibility 4 3 2 1 0 

• Low maintainability cost creation 4 3 2 1 0 

• Usage (technical or business) & versioning 4 3 2 1 0 
METADATA OVERALL SCORE  
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PART (II): 
CI CYCLE: DATA COLLECTION 

BI FUNCTION: DATA WAREHOUSING 
 

A likert scale is used to evaluate the BI Software functions against the following 
criteria by selecting a number from highest to lowest (e.g., 0-4) for each specified 
trait. The numbers are arranged horizontally and are added up to arrive at an overall 
score. 
4 = EXCELLENT, 3 = GOOD, 2 = SATISFACTORY, 1= POOR, 0= (N/A) 

DATA COLLECTION 
 Ability to gather internal data 4 3 2 1 0 
 Ability to gather external data 4 3 2 1 0 
 Uses diverse data carrier (human, paper, 

technical). 
4 3 2 1 0 

 Flexibility & easiness of changing data sources 4 3 2 1 0 
 Web-based crawling  4 3 2 1 0 
 Automatic filtering of collected information  4 3 2 1 0 
 Automatic categorization of collected 

information. 
4 3 2 1 0 

 Catalogue, bookmark, and archive collected 
Doc.  

4 3 2 1 0 

DATA COLLECTION OVERALL SCORE  
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PART (III): 
CI CYCLE: ANALYSIS & DISSEMINATION 

BI FUNCTION: BUSINESS ANALYTICS & VISUALIZATION 
 
 

A likert scale is used to evaluate the BI Software functions against the following 
criteria by selecting a number from highest to lowest (e.g., 0-4) for each specified 
trait. The numbers are arranged horizontally and are added up to arrive at an overall 
score. 
4 = EXCELLENT, 3 = GOOD, 2 = SATISFACTORY, 1= POOR, 0= (N/A) 

OLAP 
• Transparency to the user 4 3 2 1 0 

• Ease of accessibility 4 3 2 1 0 

• Consistency  in reporting performance 4 3 2 1 0 

• Multi-user support 4 3 2 1 0 

• Spontaneous data manipulation 4 3 2 1 0 

• Flexibility & adjustability of reporting 4 3 2 1 0 

• Multidimensionality (conducting statistical 
analysis) 

4 3 2 1 0 

OLAP OVERALL SCORE  
DATA MINING 
• Predictive accuracy 4 3 2 1 0 

• Speed 4 3 2 1 0 

• Robustness 4 3 2 1 0 

• Scalability  4 3 2 1 0 

• Interpretability 4 3 2 1 0 
DATA MINING OVERALL SCORE  
PREDICTIVE ANALYSIS 
• The reliability of the predictor 4 3 2 1 0 

• Customizability to industry. 4 3 2 1 0 

• Algorithm richness 4 3 2 1 0 

• Degree of automation 4 3 2 1 0 

• Scalability  4 3 2 1 0 

• Model portability 4 3 2 1 0 

• Web enablement 4 3 2 1 0 

• Ease of use  4 3 2 1 0 

• The capability to access large data sets 4 3 2 1 0 

• Integration with key applications 4 3 2 1 0 
PREDICTIVE ANALYSIS OVERALL SCORE  
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PART (III): 

CI CYCLE: ANALYSIS & DISSEMINATION 
BI FUNCTION: BUSINESS ANALYTICS & VISUALIZATION 

 
 

A likert scale is used to evaluate the BI Software functions against the following 
criteria by selecting a number from highest to lowest (e.g., 0-4) for each specified 
trait. The numbers are arranged horizontally and are added up to arrive at an overall 
score. 
4 = EXCELLENT, 3 = GOOD, 2 = SATISFACTORY, 1= POOR, 0= (N/A) 

QUALITATIVE ANALYSIS  
• Ability to sort information by user-defined rules. 4 3 2 1 0 

• The ability to extract relationships 4 3 2 1 0 
QUALITATIVE ANALYSIS OVERALL SCORE  
USER INTERFACE (ANALYTICAL MODELS) 
• Usability (Ease of use) 4 3 2 1 0 

• Reusability 4 3 2 1 0 

• Portability 4 3 2 1 0 

• Customizability 4 3 2 1 0 

• Flexibility (enabling drill down or drill through) 4 3 2 1 0 

• Degree of annotation & explanation 4 3 2 1 0 

• Visual scalability 4 3 2 1 0 
USER INTERFACE OVERALL SCORE  
REPORTS & QUERIES 
• Consistency & Uniformity Reporting performance 4 3 2 1 0 

• Flexibility in reporting 4 3 2 1 0 

• Multilingual report support 4 3 2 1 0 

• Richness of reports 4 3 2 1 0 

• Usability (User friendly) 4 3 2 1 0 

• Ad hoc or on demand reports & queries 4 3 2 1 0 

•  Multi-user or single user support 4 3 2 1 0 
REPORTS & QUERIES OVERALL SCORE  
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PART (III): 

CI CYCLE: ANALYSIS & DISSEMINATION 
BI FUNCTION: BUSINESS ANALYTICS & VISUALIZATION 

 
A likert scale is used to evaluate the BI Software functions against the following 
criteria by selecting a number from highest to lowest (e.g., 0-4) for each specified. 
The numbers are arranged horizontally and are added up to arrive at an overall score. 
4 = EXCELLENT, 3 = GOOD, 2 = SATISFACTORY, 1= POOR, 0= (N/A) 

ANALYSIS                                                                      
• Provident assortment of analysis 4 3 2 1 0 

• Capability of providing qualitative analysis 4 3 2 1 0 
• Ability to predict the future 4 3 2 1 0 
• Ability to extract relationships. 4 3 2 1 0 
ANALYSIS OVERALL SCORE  
DISSEMINATION 
• Presentation clarity. 4 3 2 1 0 

• Distribution to relevant decision makers 4 3 2 1 0 
• Providing standardized & customizable report. 4 3 2 1 0 
•  The ability to link and export reports to various 

formats 
4 3 2 1 0 

• The ability to deliver reports via hard copy or 
electronic means 

4 3 2 1 0 

DISSEMINATION OVERALL SCORE  
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