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Summary:  
 
In this thesis the candidate explores the apparent gaps between strategy development and 
strategy implementation (the strategy alignment question), and between business end-user 
needs and the suppliers of information technology (IT) related products and services. With 
business intelligence (BI) emerging as one of the fastest growing fields in IT, the candidate 
develops a conceptual model in which BI is placed into context with other relevant subjects 
such as strategy development, enterprise architecture and modelling and performance 
measurement. 
 
The emphasis is on the development of processes and templates that support a closed loop 
control system with the following process steps: 
 

- A business strategy is defined. 
- The implication of the strategy on business processes, supporting IT resources 

and organizational structure is formally documented according to enterprise 
architecture principles.  

- This documented blueprint of the organization helps to implement the selected 
business strategy. 

- A performance measurement system is developed and supported by a well-
designed data warehouse. 

- On a regular basis the measurements that were defined to support the 
implementation of the strategy, together with information from the external 
environment are interpreted and this analysis leads to either a new strategy, or 
refinement of the implementation of the existing strategy. Both options may lead 
to changes in the enterprise architecture, the execution of business processes 
and/or the performance measurement system. 

 
Some of the individual components of the model are supported by existing theories, for 
example the Zachman Framework for enterprise architecture and the Balanced Scorecard 
from Kaplan and Norton. The contribution of the author was to position them in the bigger 
picture to indicate how they can add value with regard to the establishment of business 
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intelligence in organizations. Instead of packaging existing ideas slightly differently under a 
new name, the author intentionally searched for existing theories to fulfil certain 
requirements in the Bigger Picture BI Context Model.  
 
Apart from a set of templates that were adapted from various other sources and packaged 
into practical formats that can be used during facilitation sessions, the author has also 
developed and described the Fourier Model and the Pots of Money Model. The Fourier Model 
is a powerful conceptual model that helps a business to package solutions for market 
related requirements through selections of previously defined building blocks (technical 
components) that can be delivered through various business entities, depending on the 
requirements of the opportunity. The Pots of Money Model is a quantitative model 
embedded in a spreadsheet format to illustrate and communicate the effect of spending 
decisions in one area of the business on other areas. 
 
The candidate demonstrates the Bigger Picture BI Context Model in several case studies. 
The thesis is accompanied by a CD ROM, which contains over 700 references to relevant 
literature (most of them available in full text) and links to internet web sites, as well as 
examples of the software templates that support some of the steps in the context model. 
 
The following figure depicts the conceptual model in schematic format: 
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1 Introduction 
 

“To win without fighting is best” – Sun Tzu 

1.1  Background 
 
During the last number of centuries wars have been fought not only on the 
battlegrounds, but also in the boardrooms and corridors of businesses. Long 
before the term business intelligence became fashionable, the military world was 
talking about military intelligence (even though there are people who refer to it – 
tongue in cheek – as an example of a contradiction in terms!) 
 
Just as the military realised that pertinent, actionable information is necessary to 
be successful, businesses also need information to base their decisions on. Just as 
military generals need to develop and implement strategies to survive, the long-
term survival of businesses depends on the way in which they strategise and 
adapt to changing business environments. Many of the principles and guidelines 
that are discussed in The Art of War, by Sun Tzu (1991), are used successfully by 
business leaders in their handling of organizations in conflict – the analogy 
between martial art and business success is therefore not that far fetched. 
 
Business intelligence (BI), according to the definition by Kimball and Ross (2002), 
is a generic term to describe leveraging the internal and external information 
assets of the organization to make better business decisions. Inmon, Imhoff and 
Sousa (Inmon et al. 2001) see BI as representing those systems that help 
companies understand what makes the wheels of the corporation turn and help 
predict the future impact of current decisions. They also add that these systems 
play a key role in the strategic planning process of the corporation. 
 
Although the definitions will be further explored later on in the study, it is clear 
that BI has to do with information and decision support. 

1.2  Major role players 

1.2.1  Industrial engineers 
 
Traditionally, industrial engineers have been involved in decision support at 
various levels in the organization. At first they focussed on the production 
function of organizations, but during the last number of decades they have also 
played an important role in the improvement of business processes in other 
business functions, such as human resource management, financial management, 
procurement and marketing. They are also playing an increasing role in the 
streamlining of transactions between businesses.  The process approach that 
industrial engineers bring into the environment often enables different disciplines 
in an organization to see their role in context of the bigger business picture for 
the first time. 
 
The deserved attention that supply chain management (SCM) has been receiving 
since 1990 is proof of the potential value that can be unlocked by improving 
inter-company activities and information flow – managing an even bigger picture 
of interdependent businesses. 
 
Other typical industrial engineering activities such as quality management, 
simulation modelling, systems engineering and integration and enterprise 
architecture also play a role in helping businesses to clarify their information 
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system needs. 
 
Industrial engineers are, however, not the only players in the field. Various other 
disciplines are also playing their parts and bringing specific expertise to the table. 
Management science and information and communication technology (ICT) are 
two other major players that are also involved.   

1.2.2  Management science 
 
Concepts like Management by Objectives (MBO), Total Quality Management 
(TQM), Balanced Scorecard (BSC) and many more were originally developed by 
people that entered the arena from the business management and operations 
research point of view. These concepts are often qualitative of nature and need 
some kind of quantitative support foundation to become practically usable.  
 
Buys (2002) points out:  
 

What managers need are new and improved theories and models (tools) 
that can be applied in practice. Theories should be embodied in conceptual 
models (graphical, mathematical or schematic descriptions or analogies) 
or practical methods (procedures or techniques). 

 
Currently, in the so-called “information era”, the necessary quantitative support 
foundation for these theories very often involves information and communication 
technology. 

1.2.3  Information and communication technology 
 
People operating in the ICT environment are producing enabling tools that are 
potentially capable of supporting almost any conceptual curveball that the 
management science people can throw at them through sophisticated hardware 
and software products. The speed at which generic products are developed and 
introduced into the market is extremely fast and provides in itself a challenge to 
decide what to select and when to use it.  
 
The reason why generic products are often developed instead of user specific 
solutions is obvious – the potential market is much bigger and the development 
cost can be recovered from various parties, making the tools also more affordable 
to the buyers. 
 
The implementation of acquired tools in the existing environment and 
circumstances of a specific organization often proves to be a task beyond the IT 
product/service provider (because of a lack of business knowledge), as well as 
the business user (because of a lack of knowledge of the system and the way 
systems are integrated). 

an industrial engineering perspective of business intelligence              2 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  CCoonnrraaddiiee,,  PP  JJ    ((22000055))  



 

1.3  The gap between different worlds 
 

Business Requirements - Management Concepts

Generic IT related products and services

Translation gap

 
Figure 1. Translation gap between IT and business 

 
Given this background, it can be stated that various gaps still exist in the ideal 
picture. First of all, there is the gap between business end-users and information 
technology. As Jim Kanzler (2003) summarizes the situation in the title of one of 
his internet articles, “IT is from Mars, End-Users are from Venus”. The struggle 
between end-users and IT over reporting and data responsibility is far from over, 
and each party has a valid case. Business intelligence tools have progressed over 
time to empower end-users to generate their own reports, but they often still 
need bits of data that are not provided for in the Enterprise Data Warehouse 
(EDW). This leads to cutting and pasting into spreadsheets – a manual process 
prone to error and open to criticism when the business user, who comes up with 
a figure, cannot answer the common question: How did you get that number? 
 
The traditional management gap between strategic planning and operational 
execution (the strategic alignment question) is still haunting most organizations. 
Various management models have been developed to address this issue, but they 
are not always successfully implemented.  
 

Implementing well thought
out strategies - strategic
alignment

Strategic

Tactical

Operational

 
Figure 2. Strategic alignment 

 
The concept of identifying key performance indicators (KPIs) to guide people's 
efforts in the right direction (strategically speaking) is an old technique, dating 
back to the early days of Peter Drucker’s concept of Management by Objectives 
(MBO). Combined with performance measurement, it can be a powerful 
instrument. However, people often find it difficult to define the right KPIs and to 
get objective measurements from the existing information sources.  
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the results are discussed. Other case studies where elements of the framework 
were used are also discussed, as well as situations that were handled without the 
framework. 
 
Chapter 5 summarizes the thesis and evaluates the study. Various 
recommendations regarding further enhancements are made. 
 

1.6.2  CD-ROM 
 
In addition to the thesis document a CD-ROM is provided with a rich collection of 
current literature (mostly dated from 1999 to 2004), as well as electronic 
versions of the templates that were developed. Many of the sources that are on 
the CD have not been referenced directly in the document and do therefore not 
appear in the bibliography.  
 
Numerous references to web sites of relevant service providers are also included. 
Some of the electronic articles on the CD have links to the internet and it is 
recommended that one should be linked to the internet while browsing the CD. 
However, since many of the internet links change sooner or later, the majority of 
articles were captured in such a way that they will be usable off line. 
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2 Literature study 

2.1  Introduction 
 
The challenging (and frustrating) part of a literature study is the decision what to 
include in the final presentation and also in what manner or structure. During the 
whole journey of discovery, which stretched over four to five years and included 
literally hundreds of books, journal articles, white papers and internet articles, 
many detours were taken on interesting, albeit slightly unrelated, paths.   
 
Also, with the problem statement to develop a bigger picture framework, one is 
tempted to try and accommodate everything. The main focus, however, is on 
business intelligence (BI) and the process orientation that the industrial engineer 
can offer to make the process of extracting BI from data more practical.  It is 
clear that business intelligence does not stand on its own – the what, why, who, 
when, how, where and other relevant questions put it in a certain context. To 
understand BI in this context it is necessary to explore a number of related 
subjects. 
 
The following figure illustrates the components of this literature study within the 
context of an enterprise. It takes into account all aspects that influence business 
intelligence in the author’s view. 
 
The numbers indicate the section headings that will follow and the order in which 
they will be addressed. 
 
 
   
 
 
 

 
 
 
 
 
  
 
 
 

Merging 
business with 

technology 
Information 

Technology (Infrastructure for information) 

Strategy 
Company 
direction 

Enterprise 
architecture 
Align processes 
with strategy 

Data 
warehouse 

Store & retrieve 
information 

Performance 
measurement 
Are we on track? 

2 3 4 5 

6 

1 

Enterprise 

 
1. Information 
 
Defining information and its generic role in the enterprise. 
 
2. Strategy and scenario planning 
 
Establishing the mission and the strategy to accomplish the mission. 

 
3. Enterprise architecture 
 
Creating a blue print of all relevant aspects in the organization, linking strategic 
direction to organizational structure, business processes, systems and 
technological infrastructure. 
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4. Data warehousing 
 
Providing a central repository where various knowledge workers can extract 
information in a user-friendly and consistent manner. 

 
5. Utilizing information to measure performance 
 
Identifying KPIs and measuring company performance to aid in decision-making. 

 
6. Merging business with technology 
 
This section explores other theories that seek to bring together all (or some) of 
the above mentioned components. It aims to bring understanding of the 
relationship between the above-mentioned topics and to align the utilization of 
information with the company strategy. 
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Information as intelligence, 
knowledge and strategy - "THING" 

>

Information as communication - "FLOW" 
Figure 3. Attributes of information. (Adapted from Swanborough 2002) 

 

2.2.2  Types of information 
 
Swanborough bases his classification of information types on the principles of 
financial management. A financial transaction is described by three absolutes, 
being a Debit, Credit and the description of the content as in Figure 4. 
 

Debit Credit Currency

3 
“absolutes”

 

 

Foundation for FINANCIAL 
literacy

Lucas Pacioli
15th century

2 “Primary” 
transaction types

Content 
identification

 
Figure 4. The three financial management "absolutes" 

(Absolute Information 2001) 
 
For information, using the same concept as for financial management, 
Swanborough introduces four absolutes, “Synoptic”, “Review”, “Operative” and 
“Cognitive”. See Figure 5. 
 

Review Operative Cognitive

4 “absolutes”
 

 

Foundation for INFORMATION 
literacy

3 “Fundamental” 
transaction types

Content 
identification

Synoptic

 
Figure 5. The four informational management "absolutes"  

(Absolute Information 2001)
 
Cognitive information has no time content and simply provides descriptive 
information. The other three information types, in short Synit, Revit and Operit, 
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institution like the University of Pretoria, it is evident that aligning the activities of 
the operational and academic staff with the vision of top management is a 
challenging task. 
 
To add to this dilemma of a gap between the strategy planners and the strategy 
executers, the business world early in the twenty first century is a world of 
accelerating change and increasing discontinuity. Thus, the processes and 
methods that were used with some degree of success in the second half of the 
previous century are not necessarily wrong – they are simply incomplete and 
insufficient. The managers that were trained in that era are not necessarily 
inefficient and incapable – they are unequipped to deal with the changed business 
scenario. 
 
To put the changing world in perspective, the following section will address the all 
too familiar subject of life cycles. It is followed by a discussion on innovation and 
scenario planning and the section concludes with the concise and “no-nonsense” 
approach of Manning towards strategy. 

2.3.1  Life cycles 
 
Everything in life goes through cycles – people, weather patterns, the seasons, 
economies, products and projects - even fashion. If one could anticipate the next 
phase in a cycle you would definitely have a competitive advantage. Business 
intelligence includes the identification of trends over time and therefore this brief 
study of life cycles. 
 
Wolfgang Grulke (2001) distinguishes between small cycles and big cycles. The 
big cycles refer to long economic cycles as defined in 1922 by Kondratieff (who 
was unpopular with his superiors and had to spend the rest of his life in Siberian 
exile). His identified turning points are shown in Figure 7: 
 

 
Figure 7. Economic cycles (Kondratieff, as referred to by Grulke 2001) 

 
In 1939 Joseph Schumpeter published a book, Business Cycles, in which he 
associated each of Kondratieff’s long waves with specific innovations in 
technology and commerce. He believed that the driving force behind the waves 
was innovation – not only new inventions, but also any change in the method of 
supplying commodities. See Figure 8 for a chart that was taken from “The 
Economist” of February 1999 (referred to by Grulke 2001) and that shows how 
the waves accelerate.  
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Figure 8. Schumpeter's waves (as referred to by Grulke 2001) 

 
 
Schumpeter also coined the phrase “creative destruction” to describe the effect of 
true innovation. Table 3 (data supplied by the US Bureau of Census) illustrates 
the effect of creative destruction on job opportunities: 
 

Table 3. Creative destruction of job opportunities (Grulke 2001) 
 
Destruction! Today Yesterday 
Railroad employees 231000 2076000 1920 
Carriage, harness makers <5000 109000 1900 
Telegraph operators 8000 75000 1920 
Boilermakers <5000 74000 1920 
Cobblers 25000 102000 1900 
Blacksmiths <5000 238000 1910 
Watchmakers <5000 101000 1920 
Switchboard operators 213000 421000 1970 
Farm workers 851000 11500000 1910 
Total 1,328,000 14,396,000  
    
Creation! Today Yesterday 
Pilots, mechanics 232000 0 1900 
Medical technicians 1380000 0 1900 
Engineers 1850000 38000 1900 
Computer programmers 1290000 <5000 1960 
Fax machine workers 699000 0 1980 
Car mechanics 864000 0 1900 
Truck/Bus/Taxi drivers 3330000 0 1900 
Professional athletes 77000 0 1920 
TV and radio announcers 30000 <5000 1930 
Electricians / electronic eq. 711000 51000 1900 
Optometrists 62000 <5000 1910 
Total 10,525,000 <100000  
 
From Table 3 it is clear that as innovation causes job losses, it in turn also 
creates new jobs. That is the beauty of innovation. 
 
Grulke (2001) comments: “Any business leader who seriously wants to lead a 
truly innovative company has to be ready to manage the creative side of 
innovation, as well as the rather more difficult destructive consequences of 
innovation.” 
 
The life cycle of a typical business falls into the category of smaller cycles. 
According to Grulke there is a distinct difference between the first and second half 
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of the business cycle. In the first half of the life cycle, all business thinking is 
based on the customers and their needs. All products and processes are focused 
on adding value to these customers. 
 
In the second half of the life cycle, successful companies need to compete with 
other competitors who differentiate themselves in existing markets by cutting the 
price. Products become increasingly commodities and the focus on price 
differentiation leads to an internal emphasis on cost cutting and operational 
efficiency, especially for the market leaders that established the market in the 
first place. See Figure 9. 
 

First half of life cycle

Differentiation based on
customer value

Strong market focus

Radical innovation -
REVOLUTIONARY!!

Second half of life cycle

Differentiation based on
price and cost structure

Strong internal focus

Sustaining innovation -
EVOLUTIONARY!

Time

E
co

no
m

ic
 v

al
ue

DISRUPTER

EVOLVER

 
Figure 9. Business cycle (Grulke 2001)  

 
In the second half of the business cycle the organization can become more 
important than the business. In the words of Grulke (2001): 
 

You can sense the character of these companies in the second half of their 
life cycle when you deal with them as a customer. The top people in the 
organization are in staff and management jobs. Those positions with direct 
customer contact are now held by the lowest-paid people in the business – 
mostly clerks. 

 
(That is if the clerks have not been replaced by electronic hot line voices in the 
name of improved efficiency!) 
 
It is important to note that only the successful businesses reach the second half 
of their cycle with the consequences mentioned – the failed companies have 
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Figure 11. Learning from the future (As adapted from Grulke 2001) 
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Figure 17. Does the business logic add up? (Manning 2001) 

 
The specific questions are: 
 

1. Is there a real – and exploitable – business opportunity for this 
organization?  

2. Is the business purpose clear and worth supporting? 
3. Is there a “business recipe”, is it spelled out and is it likely to deliver the 

intended results? 
4. Have hard choices and trade-offs been made about priorities and actions? 
5. Are essential resources and capabilities available, or can they be acquired 

or built? 
6. Does the organization satisfy the ambitions of key stakeholders? 
7. Does its strategy take into account external forces that may affect it? 

 
When answering the questions one must be sure that the answers are based on 
facts and not perception, guessing or over-enthusiastic feelings. Therefore, the 
last underpinning question that must be answered is the following: 
 

On what assumptions do you base your thinking? 
 
Naturally, there is no way to have all information or to be sure about everything. 
The future will always be the greatest mystery of all.  
 
Manning (2001) presents two frameworks to bring order and discipline to knowing 
the environment in which one operates. The first one focuses on the drivers of 
competitive hostility in the domain, and the second one helps you to develop a 
detailed picture of your world and the players and forces at work in it. See Figure 
18. 
 
Before answering the questions in the two frameworks, one needs to draw a line 
around the business area in which one operates: 
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Figure 18. Two frameworks to explore your business environment  

(Adapted from Manning 2001) 
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During the mid-1980s Clem Sunter, an employee of Anglo American Corporation 
since 1966, became famous for the "High Road" and "Low Road" scenarios they 
had drawn up at Anglo during a scenario exercise concerning the political and 
economic paths that South Africa might have taken into the 1990s. The 
remarkable political transformation in South Africa, based on the "High Road" 
scenario is now history, but at the time nobody was brave enough to forecast 
what actually happened. Some people were, however, comfortable enough to 
discuss it as a possibility – a possibility that became a probability and a 
probability that became a reality. 
 
In June 2001, less than three months before the tragic events of September 11, 
Chantell Ilbury and Clem Sunter published the book The Mind of a Fox. It included 
an open letter to President Bush warning him that the key uncertainty during his 
tenure was nuclear terrorism, more specifically the possibility of terrorists 
planting a nuclear device in a western city. Ilbury and Sunter (2001) state in the 
foreword of the October 2001 impression of the book: “Nothing could have 
demonstrated the power of scenario planning more effectively than this terrible 
tragedy. We could never have captured it in a forecast, but it was possible to 
provide a warning in the form of a scenario.” 
 

Figure 21. The Strategy Wheel to identify top prio
(Adapted from Manning 2001) 

 
 

To conclude the literature section on business strategy and scenario planning, the 
next section will briefly explain the Foxy Matrix as de

 (2

2.3.5  Scenario planning 
 
Manning (2001) made the following comment: “In the sixties and seventies, long-
range planners bet the farm on precise predictions of future outcomes. They got 
it wrong so often that scenario planning found a welcome audi
tw
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1. The driver of the other car sees you and slows to a halt, allowing you 

to travel through safely. 
2. The driver of the other car does not see you, drives through the 

intersection and you have a near miss. 
3. Same as 2., but you crash. 

the other car arrives. 

Options 1 and 3 may result in a crash, whereas option 2 won’t. These 
options will influence

 is clear that the process does not make the decisions for you – it merely takes 
ou through a thought process that may improve the final decision and also helps 

you to identify a number of possible options. Ilbury and Sunter also suggest that 
graphic names for the scenarios are very helpful, because they become part of 
the vocabulary when the future of the organization is discussed. The names are 
not always positive vs. negative as in the case of “High Road” and “Low Road”. 
For the world scenario planning exercise that was directed to President Bush, they 
came up with two scenarios called “Friendly Planet” and “Gilded Cage”. For the 
situation on HIV/AIDS, they came up with three scenarios, “Denial”, “Business as 
Usual” and “Total Onslaught”.  
 
This concludes the literature study regarding business strategy and scenario 
planning. Although not in depth, it provides enough guidelines to incorporate 
some of the ideas and methods in the bigger picture of business intelligence. The 
author’s view of business intelligence, which will be elaborated on in the next 
chapter, is that BI should be driven from a strategy support angle. Therefore the 
discussion of existing methods to derive and implement a business strategy is 
relevant. 
 
 

“If you come to a fork in the road - take it!” – Yogi Berra 
 
 
 

 
Based on the scenarios, you have a number of options: 

 
1. Maintain your speed on the assumption that the driver is eventually 

going to see you. 
2. Slow down because you worry that the driver is not going to see you. 
3. Speed up in the hope that you may get through the intersection before 

 

 your decision. 
 
It
y
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Figure 23. Purdue Enterprise Reference Architecture 

(Adapted from Williams and Li 1998) 
 
 
Table 4 depicts the enterprise entity life cycle as described by Williams and Li 
(1998). 
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Table 4. Enterprise entity life cycle (Adapted from Williams and Li 1998) 

 
 

Phase Title   Brief description 
  
    1  Identification of the  Establishment of identity and 
  Enterprise Business Entity boundaries of the enterprise 

entity being considered. 
    2  Concept of the project  Mission, vision and values of the 
       enterprise entity, operational 
       policies to be followed. 
    3  Definition of the project  Identity requirements, tasks and 
       modules and develop flow 
       diagram or other models of the 
       enterprise entity. 
    4  Specification of preliminary Identify human tasks, initial 

design of project   choice and specification of 
     human organization and of 
     information and control  
     equipment and mission 
     fulfilment equipment. 
 

 Note (1) The master plan involves all of the above information  
 
    5  Detailed design of human Completion of all design in detail 

and organizational,   needed for construction phase. 
information, control,  
customer, product and  
service components of the 
enterprise. 
 

 Note (2) Phases 4 and 5 are often combined as one design phase. 
 However, the differences in effort level and the need for master plan 

completion at the end of phase 4 indicates their desirable separation 
into two phases. 

 
     6  Implementation or  Conversion of detailed design to 

construction, test and  actual plant elements, their 
commissioning phase    testing, operational trials and 
     acceptance or commissioning 

     7  Operations phase  The period of time while the 
       enterprise entity is carrying out 
       its mission as prescribed by 
       management. 
     8  Decommissioning  The enterprise entity has come 
       to the end of its economic life, 
       must be renovated or dismantled. 

 
 

On an implementation level, the information architecture is broken down into 
information systems architecture and human and organizational architecture. The 
manufacturing architecture on the other hand is divided into manufacturing 
equipment architecture and human and organizational architecture. In fact, the 
latter forms the link between the information architecture and the manufacturing 
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architecture.  
 
Even though the methodology focuses on manufacturing organizations, its 
principles can be applied generically across different types of organizations. 

2.4.3  GERAM 
 
According to Williams and Li (1998) GERAM (Generalized Enterprise Reference 
Architecture and Methodology) was developed by evaluating existing enterprise 
integration architectures, such as CIMOSA (see par. 2.4.6.2), GRAI/GIM (see par. 
2.4.6.1) and PERA and defining a new generalised architecture. This methodology 
was developed by the IFAC/IFIP (The International Federation of Automatic 
Control and the International Federation for Information Processing) task force for 
enterprise integration. 
 
The methodology was also designed with the purpose of being applied to all types 
of enterprises. GERAM acts as a toolkit for designing and maintaining enterprises 
across their entire lifespan. 
 
The developers of this methodology, the IFIP-IFAC Task Force (1999), had a truly 
holistic vision in developing the methodology. GERAM also intends to merge the 
methods of various disciplines in the change process. These methods include 
those of industrial engineering, management science, control engineering, 
communication and information technology. 
 
Williams and Li (1998) state that GERAM defines the criteria that must be 
satisfied in designing and maintaining the enterprise. The design descriptions 
utilized in the process of design are referred to as models. These models are 
essential components of enterprise engineering and integration and these 
components are illustrated in Figure 24. 
 
The most important component of GERAM is GERA. This component identifies the 
basic concepts to be used in enterprise engineering and integration. Firstly, it 
distinguishes between methodologies for enterprise engineering (EEMs) and 
languages for modelling (EMLs). The methodologies use the languages to define 
the model, structure and behaviour of the enterprise entities.  
 
The result of the modelling process is enterprise models (EMs) that represent all 
the operations of the enterprise or part of them. This will include manufacturing 
or service operations, organizational and management operations and control and 
information systems. These models provide guidance for the implementation of 
the enterprise operational system (EOSs), but also for evaluating operational or 
organizational alternatives. 
 
Enterprise engineering tools (EETs) support the process of enterprise modelling. 
The semantics such as ontologies, meta models and glossaries are collectively 
called generic enterprise modelling concepts (GEMCs). Partial enterprise models 
(PEMs) are reusable models of human roles, processes and technologies that 
enhance the modelling process.  
 
Specific modules (EMOs) support the operational use of enterprise models. They 
include, amongst others, prefabricated products like human skill profiles, common 
business procedures and IT infrastructures. 
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Figure 24. GERAM (Adapted from Williams and Li 1998) 

 
 
By characterizing pro architectures and methodo AM, 
the IFIP-IFAC task force states that users of these architectures would benefit 
f s the  iden  cou ) 
e y chosen particular archite on  
i n method opos com
elim  the need to r ents to comply with GERAM. 
 

2 chm ork 
 
The Zachman Framework provides a way of viewing a system, such as an 
enterprise, from many different perspectives as well as showing the relationships 

framework components 

posed reference logies in GER

rom GERAM a
xpect from an

y will be able to

ology and its pr
ewrite docum

tify what they
cture in connecti
ed supporting 

ld (and could not
 with an enterprise
ponents. This will ntegratio

inate

.4.4  The Za an Framew
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Figure 26. Zachman Framework for enterprise architecture (Zachman and Sowa 
1992)  

 
 
Because the three added columns are less pragmatic and more theoretical, Sowa 
and Zachman highlight the fact that it is crucial to “understand and to rigorously 
abide by the rules of the framework while hypothesizing the contents of the cells 
of the (last) three columns". 
 
Koorts (2002) identifies the fact that even though the architecture acts as a 
comprehensive checklist to follow during business analysis or enterprise 
architecture design and implementation, the architecture requires a large amount 
of detail and 

uTS (culture, technology and skills) 

nology and skills, utilizing 
e CuTS approach. 

his approach takes into consideration all the factors affecting the re-engineering 

depth of analysis. 

2.4.5  C
 
Before Absolute Information (2001) enter into the information analysis process, 
they start with an analysis of the corporate culture, tech
th
 
T
of an organization. The purpose of this approach is to apply improved information 
flows to an infrastructure that supports the corporate direction. 
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The CuTS approach is illustrated in Figure 27 and discussed below. 
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VALUES

VISION
MISSION
GOALS

POLICIESBUSINESS
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SYSTEMS
PROCESSES
STRUCTURES

ATTITUDES
BEHA IOURS

PERF MANCE
V

OR

S

 
Figure 27. The CuTS model (Absolute Information 2001) 

 
Level 1 
 
In level 1, the corporate mission, vision and goals are translated into a set of 
business strategy requirements and value statements. 

evel 2 

tute the logical 
ure ion will flow. 

evel 3 

ented and 
anaged after implementation. 

ge 

 e process of re-engineering an organization, it is imperative 
at all three levels, culture, technology and skills, be addressed simultaneously. 

o ensure that change is initiated and maintained at all three levels 
imultaneously. This can be done by identifying critical success factors (CSFs) for 

 
L
 
Level 2 represents the systems, processes and structures that require focus and 
change to support the corporate strategy. They consti
infrastruct by which informat
 
L
 
This level represents the human attributes that may have to be modified to 
ensure that the change that will take place will be effectively implem
m
 
Implementation of chan
 
To be successful in th
th
For example, changing the mission and strategy, but not the processes and 
structures to effectively support the new mission and strategy, is a sure recipe for 
failure. 
 
The AIM approach continually monitors the information and infrastructure 
changes t
s
each level. Absolute Information introduce their approach to realising CSFs and 
compares it to the traditional approach as illustrated in Figure 28. 
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Figure 29. GRAI Global Model (http://www.atb-
bremen.de/projects/prosme/Doku/oqim/GRAI.htm) 

 
 

GIM
Figure 30 shows the structured procedure of enterprise design according to GRAI-

. Analysis and design are done in terms of the four co-operating systems. 
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Figure 30. GRAI-GIM Enterprise Life Cycle (Adapted from Koorts 2000) 

 
Koor 0) made  Architecture 
nd also points out the useful link to the Balanced Scorecard concept: 

methodology is useful in defining a hierarchy for decision-
ontrol within an enterprise, especially in already existing 

organizations. Using the Grai-grid with its corresponding decision centres, 

the necessary systems is built, it is easy to define the 
communication links between the components.  

This GRAI-GIM architecture can also be used in conjunction with the 
corecard, in which a set of measurements are defined for the 

ts (200  the following comments regarding the GRAI-GIM
a
 

The Grai-Gim 
making and c

would describe all the relevant decision roles in an enterprise. When a 
proper model of 

 

Balanced S
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2.4.7  Summary 
 
Enterprise architecture is a growing field of interest, not only from an academic 
point of view, but also from a business perspective. More and more organizations 

 this thesis it is not necessary to go into a detailed 
ologies and architectures – the main 

 ack of these architectures and to put them into 
ontext with other management support tools.  

he aim of all the enterprise architecture models is to define an enterprise from 
r (from conceptual to physical systems) and to show the 

inte
tim
these frameworks are useful when new organizations are started, their value is 
also evident when changes to existing enterprises are considered and the 

s en the different perspectives can be checked to evaluate their 
imp
 
 

realise that they need to define the various aspects of their enterprises through 
the complete life cycle to truly understand the interaction between business 
functions. For purposes of
comparison between the different method
point is to nowledge the existence 
c
 
T
va ious perspectives 

rrelationships between data, business processes, network of locations, people, 
e and motivation for activities that take place in an organization. Although 

as ociations betwe
act.  
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Figure 33. The feeds into and out of the I and T layer (Inmon et al. 2001) 

 
The data model heavily influences the structure of the I and T layer. It serves as 
the conceptual road map for the work that is accomplished by the I and T 
programmes. Reference tables are a standard part of the I and T interface. 
 
The meta data repository also plays an important role in the processes of 
transformation. A description of these processes should be placed inside the meta 
data repository to keep track of how data was transformed and integrated. “The 
information that is captured is technically not meta data, but meta process 
information”, according to Inmon et al. (2001). 

The operational data store component 
 
The operational data store (ODS) is a complex “architectural construct” that 
com n 
haracteristics. A mixed load passes through the I and T layer and into the ODS. 
mon et al. (2001) assert that it is easily the most difficult component of the CIF 

he ODS is subject-oriented, integrated, volatile, current-valued and detailed. 
c the first two characteristics, the ODS is very much like the data 

war
con
 

in tile means that the ODS can be updated normally as opposed to a data 
war
crea
 
Inmon et al. (2001) also state that the ODS is current-valued. It typically 

ly, or maybe even monthly data. The data warehouse, in 
c n
 
he third difference between an ODS and a data warehouse is that the ODS 

Four types of an ODS exist: Class I, Class II, Class III and Class IV. These types 
d with which data passes from the I and T layer. 

bines some elements of data warehousing and some applicatio
c
In
to construct and operate.  
 
T
Ac ording to 

ehouse. But they differ in that the ODS is volatile and current-valued and 
tains only detailed data.  

Be g vola
ehouse that (according to the Inmon definition) contains snapshots that are 
ted whenever a change needs to be reflected in the data warehouse.  

contains daily, week
o trast, may contain five or even ten years of data.  

T
contains detailed data only, while a data warehouse contains both detailed and 
aggregated data. 
 

are classed according to the spee
 
As the ODS operates on a severely mixed workload, an ODS operational day is 
divided into time slices, namely the OLTP (online transactional processing) time 
slice, the batch and the DSS time slices. 
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Figure 37. First three steps to building the CIF (Inmon et al. 2001) 

 
At first the information systems are not integrated and non-standardized. Then 
the data warehouse starts to emerge and grows incrementally. As the warehouse 
advances, that data is removed from the unstructured information systems 
environment and loaded into the new normalized data warehouse structure. 
 
When the data warehouse reaches a sufficient size, data marts start to grow from 
the data warehouse as the distinctive business units identify their needs. Again, 
as the CIF grows, more processing and data are removed from the transactional 
IS environment as different departments begin to rely on their data marts for 
DSS processing. 
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Figure 38. The next steps to building the CIF (Inmon et al. 2001) 

 
As the integrated applications start to appear at this stage and to pass their 
information to the data warehouse, an integration and transformation (I and T) 
layer is required. This addition is illustrated in Figure 38. 
 
Finally the ODS is constructed, which is fed from the I and T layer and, in turn, 
feeds its data to the data warehouse. By this time the systems that were once 
known as the production systems environment have almost disappeared. 
 
Also note that this path is seldom linear. Different parts of the Corporate 
Information Factory are being built simult eously and independently. 
 

.5.1.5 Enhanced CIF picture 

an

2  
 
Figure 39 shows an updated picture of the CIF with interfaces to the 
internet/web environment. 
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Figure 39. Enhanced CIF picture (Inmon and Imhoff 2001) 
 

 
It is clear from the picture that the CIF concept has grown over time and is now 
also addressing issues like alternative storage, firewall protection and analysis of 
access to the CIF environment. Although not shown in this picture, Inmon always 
propagates the importance of meta data throughout the environment – from the 
ource systems, to the data warehouse, and all the way to the end-user 

lications. 
s
applications via data marts and DSS app
 
 

an industrial engineering perspective of business intelligence              66 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  CCoonnrraaddiiee,,  PP  JJ    ((22000055))  



2.5.2  The data warehouse - Kimball 

hat differs slightly from 
he main difference is the structure of the data warehouse. In 
onents and views of Kimball are discussed. The two different 

he following components of a data warehouse as described by Kimball et al. 
ure 40. 

e represent the operational systems that 
apture the transactions of the business. In the mainframe environment one may 

find that people refer to it as “legacy systems”. As these systems are used to run 
-mi

e 

em, then cleaned and transformed to be fit 

imball et al. (1998) the staging area 
oes not need to be based on 3NF (third normalized form) relational modelling, it 

could just be flat files (typically .csv files) that normally increase performance. 
However, this decision is subject to the requir
managers. 
 
Data staging is a major p h includes some sub processes, being 
extracting, transforming, load , x   q it s n c king. In the 
extracting process source data is taken from the sourc y Th data is 
read, understood and copied into the staging area, awaiting transformation. After 
the data ha acted, it is transformed and prepared for loading into the 
data warehouse. These transforming activiti s m y lude the cleaning up and 
combinin ansf e dat  is en oaded i  th  d  w rehouse 
databa n ve  
 
Present er 
 
The pre the rg m in on  wh ch med data is 
loaded fo g by nd se ions. Kimball et al. 
(1998) ins ta in e res tation server should be presented and 
s
will be organized into s n area is based on a 

ultidimensional database or online analytical processing (OLAP) technology, the 

 
Ralph Kimball presents a view of the data warehouse t
that of Bill Inmon. T
his section the compt

viewpoints will then be compared in a summarized manner. 

2.5.2.1 Components of a data warehouse 
 
T
(1998) are presented in Fig
 
Source systems 
 
The source systems of the enterpris
c

minute-by nute transactions, they require a very quick response time. For this 
eporting is not supported by the source system as largreason management r

queries will only be a burden and will slow down performance. Queries on the 
source system are “narrow” and normally form part of the day-to-day transaction 
flow. It also maintains little historical data in order to speed up performance.  
 
Data staging area 
 
Within the data staging area the source data is prepared for the data warehouse. 
Data is received from the source syst
for the presentation area. Although data is stored here, it does not provide query 
and presentation services. One key reason for this stems from the fact that the 
data must be transformed to be fit for the presentation area. For example, data 
format differences from different source systems must be resolved. Queries will 
only slow down this process. According to K
d

ements of the data staging area 

ual
roce
ing

ss t
inde

at 
ing and y a sura

e s
ce 
stem

hec
s. e 

s been extr
e a inc

g of data. The tr orm d a th  l nto e ata a
se on the presentatio ser r.

ation area/serv

sentation server is  ta et ach e to i the transfor
r direct queryin  e -u rs and other applicat
ist that the da  th p en

tored in a dimensional framework. If based on a relational database, the tables 
tar schemas. If the presentatio

m
data will be stored in cubes.  
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Dimensional model 
 
Kimball et al. (1998) utilize dimensional modelling for the structure of the data 
warehouse. This is an alternative to normalized entity relationship (3NF E/R) 
modelling, as proposed by Inmon. A dimensional model contains the same 
information as a normalized E/R model, but the data is structured in such a way 
that it is easier to understand, knowing that all users (especially business users) 
o not have knowledge of normalized database design. It also aims to improve 

to many discrete entities, 
ach of which becomes a table in a relational database.)  

d
query performance and to be resilient to change. 
 
Although some people in industry refer to 3NF entity relational data modelling as 
only E/R (an acronym for entity relationship) modelling, it should be clear that 
dimensional modelling is also based on entity relationships – it is just the degree 
of normalization that differs. (Normalization is a logical modelling technique that 
removes data redundancy by separating the data in
e
 
The relationship between a dimension and the fact table is always one-to-
zero/many, indicating that a record in the fact table will always be linked to one 
record in the dimension table and that a record in the dimension table may be 
linked to zero or many records in the fact table.  
 
The main components of a dimensional model are the central fact table and the 
dimension tables around it, as illustrated in Figure 41.  
 

time_key (FK)
product_key (FK)
store_key (FK)
promo_key (FK)
dollars
units
cost

time_key (PK)
SQL_date
day_of_week
week_number
month

product_key (FK)
SKU
description
brand
category
package_type
size
flavour

store_key (FK)
store_ID
store_name
address
district
region

promo_key (FK)
promotion_name
promotion_type
price_treatment
ad_treatment
display_treatment
coupon_type

Sales fact table Product dimensionTime dimension

Store dimension Promotion dimension

 
Figu hema (Ki 1998) 

 
. (1998 primary table in each star 

measurements of t  The val lly not 
known in advance and they are normally ugh o few 
text values as facts. Each record in the fa ns n keys (FKs) 

e the primary f the di s, whic e 

re 41. Star sc mball et al. 

Kimball et al ) describes a fact table as the 
schema that contains he business.

 numeric, altho
ct table also contai

ues are usua
ne may find a 
 foreig

that ar  keys (PKs) o mension table h are joined to th
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fact table.  

 is to one tables and contain mostly 
text fields. Each fact table is surrounded by a number of dim  
represent the attributes of the “measures” in the fact table. This design is also 
called a star schema, for obvious reasons. Conformed dim ose 
dimensions that act as a companion for more than one f nd are 

 bet
 
Corr and Kimball (2001) suggest that the classical 5 Ws (W , Why, 

o) should b ggest th  wi
any fact table, while the classical “How” uc how 
often) will be addressed in the fact table. 

ata mart 

s a flexible set of data, ideally based on the most atomic, granular, 
etailed data that can be extracted from an operational source. It is presented in 

ame granularity is therefore possible. 

 
ally need an ODS. The ODS acts as a data store, structured to meet operational 

needs and performance requirements. If it will be utilized for operational and 
nal data store and should be 

ill only be utilized to provide 

al style of querying and presenting that is exemplified by a number of 

 
A dimension table  a companion  or more fact 

ension tables that

ensions are th
act table a

therefore shared ween data marts. 

hen, Where
What, Wh e hints to su e dimensions that

questions (how m
ll possibly surround 
h, how many, 

 
D
 
A data mart is a logical and physical subset of the presentaion area of the data 
warehouse. It i
d
a symmetric (dimensional) model that is most resilient when faced with 
unexpected user queries. Each data mart is therefore represented by a star 
schema that is usually built and organized around a single business process.  
 
Data warehouse 
 
This is the “queryable source of data in an enterprise”, according to Kimball et al. 
(1998). It consists of the union of all the data marts. The advantage of this 
approach is the fact that the data warehouse is not seen as a gigantic project that 
will never end, but as a series of data mart projects that will come to completion 
and that can be utilized when finished. The data marts are tied together by 
shared or conformed dimensions and drill-across between data marts on the 
s
 
Operational data store (ODS) 
 
Kimball et al. (1998) encourage enterprises to consider carefully whether they
re

real-time queries, then it truly is an operatio
eparated from the data warehouse. But, if it ws

reporting and decision support, Kimball et al. (1998) encourage the enterprise to 
skip the ODS and meet these needs directly from the detailed level of the data 
warehouse. 
 
OLAP (On-line analytic processing) 
 
Kimball et al. (1998) define OLAP as “the general activity of querying and 
presenting text and number data from data warehouses, as well as specifically 
dimension
OLAP vendors”. With ROLAP (relational OLAP), user interfaces and applications 
are used, to give a relational database a dimensional flavour. MOLAP 
(multidimensional OLAP) represents those interfaces, applications and database 
technologies that are purely multidimensional. Hybrid approaches can also be 
used, where multidimensional cubes may be used with drill down capabilities that 
are based on ROLAP. 
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End-user applications 
 
These applications are the tools that query, analyze and present the information 

th e for decision support. 

d hoc query tool 

 reserved 
r power users of the data warehouse. Amongst others, it will include most data 

ather some kind of architected step-by-step approach. Kimball 

wi in the data warehous
 
A
 
As opposed to the normal end-user applications that are structured and usually 
limited to a list of predefined reports and analysis possibilities, ad hoc query tools 
provide the more knowledgeable users with a way to directly manipulate 
relational databases and the joins between tables in a specific query. 
 
Modelling applications 
 
These sophisticated applications with analytical capabilities are mostly
fo
mining tools and forecasting models. 
 

2.5.2.2 Implementing the components of the data warehouse 
 
Mainly two methods can be utilized in constructing the data warehouse. The first 
method builds the entire data warehouse all at once from a central, planned 
perspective. With the second method, separate subject areas are built whenever 
the team is up to it. But according to Kimball et al. (1998) these two methods are 
seldom used, but r
et al. (1998) describe a variation on that step-by-step approach and calls it the 
“Data Warehouse Bus Architecture”.  
 
The Warehouse Bus Architecture identifies all data marts and the business 
processes that they support. In matrix format each data mart is also linked to its 
relevant dimensions – indicating clearly the dimensions that are shared between 
data marts. See Figure 42 for an example. 
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Vendor contracts X     X X    
Purchase orders X     X X  X  

Marketing promotions X  X X X      
Labour and payroll X       X X X 
Customer inquiries X  X X       

Account receivables X X X X       
Account payables X     X X    

General ledger X       X X  
Figure 42. The data mart matrix showing the Data Warehouse Bus Architecture 

(Adapted from Kimball et al. 1998) 
 
With this method the data warehouse is first planned “with a short overall data 
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requirements are defined. The whole process is governed by normal project 

son in the employee dimension, based on changes to certain 

rogate keys. 
ible to group 

teres
system
making
 
Kimbal
e app

alues. 
 
Type 2 tion of a dimension row, as explained in the 
example ab use in situations where accurate 

ata by either the new or prior attribute values (or “alternate reality”, as it is 

ybrid use of the 
ech q

woul  b
 
Various
importa
dimens
give  to

arehou hould always 

management principles. 
 

2.5.2.4 Handling changes to dimensions 
 
Kimball and Ross (2002) have introduced the concept of surrogate keys that 
should be used as the primary keys in all dimension tables. By using surrogate 
keys instead of the natural keys (actually in addition to the natural keys) that are 
used in the transactional systems, it is possible, for example, to have many 

cords for a perre
attributes of that person. Say for instance that an employee with natural 
employee code “007” joins the firm as an unmarried person. After a while he gets 
married and (unfortunately!) two years later he gets divorced. In the data 
warehouse it could be possible to have three different records that will all have 
the same employee code of “007”, but they will all have different sur
ince the surrogate keys are linked to the fact tables, it will be possS

records in the fact table based on the surrogate keys, which may lead to 
in ting analysis. Very often those changes are made in the transactional 

 by overwriting the previous value to reflect the most current value, 
 it impossible to track behaviour for the periods separately.  

l and Ross (2002) have identified three primary types of changes that can 
lied to records in a dimension. Type 1 overwrites the value with the most b

recent value and is typically used when corrections are made to obvious errors. It 
is easy to implement, but does not maintain any history of the previous attribute 
v

 changes require the addi
ove. This is the correct type to 

tracking of slowly changing dimension attributes is required. It is very powerful, 
because it automatically partitions the history in the fact tables. The negative side 
is that the dimension table can grow rapidly if there are many records in the 
dimension and/or many attributes in the dimension are tracked according to Type 
2 changes and/or those attributes change frequently. 
 
Type 3 changes require the addition of a dimension column for each attribute that 
you want to handle in this way. The additional column is used to show the 
previous attribute value. This technique allows one to see new and historical fact 
d
called by some designers). A good example may be when the district boundaries 
have been redrawn for a sales force and some users may still want to see today’s 
sales in terms of the previous district boundaries. It should be noted that this 

chnique only shows the most recent and prior value (or in hte
t ni ue the original value), and not the full history of changes to an attribute as 

d e possible with Type 2 changes. 

 hybrid combinations of the primary three types are also possible. It is 
nt to realise from a design point of view that each attribute in each 
ion should be allocated a change type. Careful consideration should be 

n  each decision, since it can have a major impact on the size of the data 
se, as well as the complexity of the ETL processes. One sw

strive to arrive at a reasonable balance between flexibility and complexity. 
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building blocks fit neatly together through the conformed dimensions. 
 

 th Corporate Information Factory", 
ounds very good to the ear of an industrial engineer. The concept of a 

ic intranet reports) and distribution 
via client/server, web services, P A devices, cell phones), are all too 

familiar co

owev
inform
Kimbal
mart, 
Archite
imbal ontext Model in the 

The name at Inmon gives to his model, "
s
processing plant where raw material (data) is sourced from various suppliers 
(captured through transactional systems and other sources), transformed into 
usable products (information in various formats) by well defined processes (ETL) 
and according to specifications (user requirements and functional specifications) 
that are under configuration management (meta data), using carefully selected 
resources (BI tools, servers, trained people) for production, quality assurance, 
ackaging (e.g. robot logic, OLAP cubes, statp

(e.g. D
ncepts to the industrial engineering discipline.  

 
H er, although the author fully supports the concept of a corporate 

ation factory where industrial engineering principles can be applied, the 
l approach to the design of the data warehouse (simple data mart by data 
driven by specific business needs and glued together by the Bus 
cture of conformed dimensions), leads the author to lean towards the 
l approach when developing the Bigger Picture BI CK

next chapter. The idea to accommodate the detailed transactional data 
requirements in a detailed data mart as part of the data warehouse (instead of a 
separate ODS), is a further plus point for the Kimball approach. 
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2.7  Performance measurement 

2.7.1  Why do we need to measure performance? 
 
How does one support a manager’s claim “We did well last quarter”? The normal 

llow-up question is, “How do you know?”  

m 
whatever that department did when they supposedly did well? One way to know 

ment system. It is also evident that to 
nswer nother follow-up question “How well?” a process of measurement, 

y blamed if 
e company fails to do so. 

 
When a strategy is changed, the massive inertia of the existing measures keeps 
employees at doing what they have been doing and a change in course may not 
come as quickly as the executives may have hoped (if ever!). Executives are 
more concerned with the fact that employees focus on what is important than on 
improving in what they have always done. How the employees are measured, 
plays a major role in this regard. “You get what you measure”, according to 
Cokins (2002). 

2.7.2  Performance measurement or management? 
 
To determine if a business is successful, or if it is achieving its goals, one has to 
measure activities and compare them to future targets or goals. In other words, it 
is a process of measurement. Henry Morris (DMReview 2002), vice president of 
Applications and tes that in the 
process of business perform  is analysed by dimensions 
nd key performance indicators (KPIs). 

Taking those mea ision-making, is 
referred to as bu ording to Morris 

“Business Perform  differentiated because it 

 has become evident ever since the early 1990s that most economies no longer 
workers, but on knowledge workers. For a company to achieve 

s goals, the drivers of the non-financial performance measures have to be 

fo
 
Despite massive amounts of information, organizations still struggle to gain 
insight into this topic. When the manager just referred to, states that “we did 
well”, how does the organization determine if the entire enterprise benefited fro

is to improve the organization’s measure
aa

preferably in quantitative terms, is required. 
 
A major frustration of executives is to get employees to execute the strategy, be 
 the current one, or a change in strategy. CEOs and MDs are usuallit

th

 Information Access Software Research for IDC, sta
ance measurement, data

a
 

surements and analysing them to impact dec
siness performance management. Thus, acc

(2002), 
b

ance Management can be
uilds predictive models for leading performance indicators for enterprise 

optimisation and develops actionable information”.  
 
Performance measurement is therefore a sub-set of the broader subject of 
performance management. 

2.7.3  Link between strategic management and performance 
management. 

 
It
focus on physical 
it
exploited, as they are the major drivers of the success of the company. Kaplan 
and Norton (1996) identified some of the functions of intangible assets, which 
enable an organization to be successful: 
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structures and management actions at all three levels. 

2.7.4.1 The organization level (I) 
 
If a traditional view of an organization is taken, a common phenomenon that may 
arise is that “silos” (tall, thick, windowless structures as illustrated in Figure 45) 
are built around the individual departments that prevent interdepartmental 
communication. Because of bad communication cross-functional issues are often 
escalated to the top for managers to resolve instead of the problem being 
addressed among peers at the required level. 
 

 

R  &  D  M a n u fa c tu ring
M a rke tin g  

&
S a le s  

 
Figure 45. The "silo" phenomenon (Rummler and Brache 1995) 

 
The silo culture forces managers to resolve lower-level issues, taking their 
time away from higher-priority customer and competitor concerns. Lowe
level employees, who could be resolving these issues, take less 
responsibility for results and perceive themselves as mere implementers 
and information providers. (Rummler and Brache 1995) 

 
An organization does not exist only of independent, individual functions, but of 
functions that form a process. If one function excels but it does not improve 
process as a whole, the performance of the organization as a whole w
deteriorate. For example, if R & D looks good by designing a technically 
sophisticated product, but Marketing cannot sell the product, then it is not 
necessarily only Marketing’s problem. What should first be considered is wheth
R & D and Marketing had effective communication beforehand to determine i
market existed for the product that they were designing. 
 
Often function heads are so at odds that cross-functional issues are not even 
addressed. These are the handover problems (or white spaces) so often heard of 
where things “fall into the cracks” or “disappear into a black hole”. 
 
These facts require that organizations are viewed and managed in a different way 
so that the gaps (or the white space, as Rummler and Brache call it) are also 
managed. 
 
 
 

r–

the 
ill 

er 
f a 
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The systems (horizontal) view of an organization 

ummler and Brache (1995) introduced a different perspective on this scenario and 

 

 
R
called it the horizontal or systems view of an organization, illustrated in Figure 46. 

 
 

Research 

Product 
Development

Mfg. Plant

Mfg. plant

Mfg. plant

Marketing

Sales 
Production 

Specs 

New Product Ideas

Products

Orders

Orders 

Calls 
Promotion 

Needs Receiving
System/
Market

Manufacturing R & D (Product Development) Marketing & Sales 

 
Figure 46. Systems (horizontal) view of an organization  

(Rummler and Brache 1995) 

roduct and 
the flow of work. The flow of work enables one to see how the work actually gets 
done, which is through processes that cut across functions. The internal 
customer-supplier relationship is also clearly understood from this perspective. 
For example, manufacturing is provided with the production specifications from R 
& D and thus manufacturing is an internal client of R & D. Rummler and Brache 
(1995) believe that the greatest opportunities for performance improvement lie 
within the interfaces between the functions. 
 
According to the traditional view of an organization as shown in Figure 44, 
managers tend to manage the organization chart rather than the business. It is 
general practice that individual functions of an organization do have managers. A 
higher-level manager should not only manage say manufacturing and R & D and 
marketing, but also the interfaces between these functions. 
 
The organization as an adaptive system 
 
It is evident that ever since the 1990s, (some might even argue it was earlier) a 
major requirement of any organization is pro-change, i.e. adaptability. The 
systems perspective of an organization claims to support the need for adaptability 
and provides managers with the ability to predict and proactively cope with 
change. Figure 47 presents the organization as an adaptive system. 
 

 
This perspective includes three key ingredients: the customer, the p
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Products / 

Service

Function A Function B Function C

Ma

 
Figure 4 . The organization level of performance  

(Rummler and Brache 1995

rk t e

8
) 

 
 

Products / 

Services 

F ion Function C unct  BFunction A 

Market
Process 1  

Process 2 

Process 3  

 
Figure 49. The process level of performance  

(Rummler and Brache 1995) 
 

1995). By 
looking one level deeper, at the processes, one can see the workflow. Figure 49 

ates that these processes are cross-functional and thus require cross-
l management. Examples of such processes would include the new-

the production process and the sales process, to name 
nage the performance variables at the process level, the 

organization has to ensure that the processes are aligned with the customer 

Process design 

 process starts by first identifying the functions, 
departments or disciplines involved with the process, listing them on the left-hand 

tput is 

“An organization is only as good as its processes” (Rummler and Brache 

illustr
functiona
product design process, 
but a few. To ma

needs and that these processes work effectively and efficiently. The process goals 
and measures can also be aligned with customer and organization requirements. 
 

 
Process mapping is illustrated (Figure 50) by using an example of Rummler and 
Brache (1995). The mapping

axis and drawing a horizontal “swim-lane” for each. The team traces the process 
of converting the input through each intervening step, until the final ou
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produced. The map provides critical information on interfaces, overlays and 
disconnects within the process. 

After the current situation has been mapped, the team creates a “to be” process 

 activities and it should not be difficult to 

time intervals between various points, throughput and utilization of various 
ces. 

 

map that addresses all the problems identified in the current situation, using a 
similar swim-lane diagram.  
 
The swim-lane diagram can also be used as an effective process flow diagram in 
preparation of a simulation model, should the process require to be simulated. It 
already indicates all the resources and
add expected process times, resource capacities, probabilities where the work 
flow split up and any other required input parameters. Having an overview of the 
process, it should also be possible to identify relevant output parameters, such as 

resour
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Fig  50. Computec ord fillin process map (Rummler and Brache 1995) 
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Market share 
reflects propo  a given market (in terms of number of 
custom llars sp or it sells.  
 
Customer acquisiti
measu bsolut  re ss unit attracts or 
wins n rs usi
 

 
r satisfaction 

assesses the satisfaction level of customers along specific performance criteria within 

measures the net profit of a customer, or a segment, after allowing for the unique 
ses required to support that customer. 

 

owing, while 
ustomer profitability is decreasing (perhaps because of too low prices), it will not be a 

ernal business process perspective 

) explain what this perspective entails: 

processes meet shareholder and targeted customer expectations. If the 

Market
share

Customer
profitability

Customer
acquisition

Customer
retention

Customer
satisfaction

Figure 52.  The customer perspective  
(Kaplan and Norton 1996) 

 
Kaplan and Norton (1996) define these core measures as follows: 
 

 the rtion of business in 
ers, do ent unit volume sold) that a business un

on 
e orres, in a lative terms, the rate at which a busine

ew custome or b ness. 

Customer retention 
tracks, in absolute or relative terms, the rate at which a business unit retains or 
maintains ongoing relationships with its customers. 

Custome

the value proposition. 
 
Customer profitability 

expen

It should be clear that these core measures should be in balance in the long run, 
although some might have a higher priority during a certain stage in the life cycle of the 
business. For example, if market share and customer acquisition is gr
c
sustainable business. 
 

2.7.5.3 The int
 
Kaplan and Norton (1996
 

This perspective represents the internal business processes of the company that 
create value for the customer and in turn produce financial results. It is important 
that companies need to reconsider their current operations to ensure that the 
internal 
processes do not support the company strategy, then the objectives and measures 
for the internal-business-process perspective will not produce information that can 
lead decisions in the direction of the strategy. Decisions will only be made to improve 
the current processes, which already do not support the processes and hence, the 
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Cause-and-ef t en statements. Kaplan 
nd Norton (1996) used the following example to illustrate: 

able about products, then their sales effectiveness will improve. 
If their sales effectiveness improves, then the average margins of the products 

crease. 

 
Figure 54. Cause-and-effect example (Kaplan and Norton 1996) 

 
Thus, a properly constructed Balanced Scorecard should clearly communicate the story 
of the business unit’s strategy. 
 
The cause-and-effect relationships correlate strongly with similar diagrams and logic that 
are promoted by Goldratt (1992) in his theory of constraints (TOC) with which 
engineering students may be more familiar. The interested reader may want to explore 
the TOC principles further, because there are a number of powerful techniques that may 
help to establish a more feasible measurement hierarchy of cause-and-effect measures. 
One such a technique is the Evaporating Cloud, which is a thinking process that enables 
a person to present the conflict that is sometimes present in our cause-and-effect 
reasoning very accurately. The technique then directs the search for a solution by 
challenging the assumptions underlying the conflict. 
 

fec  relationships can be expressed by means of if-th
a
 

If we increase employee training about products, then they will become more 
knowledgeable about the full range of products they can sell; if employees are 
more knowledge

they sell will in
 
It can also be illustrated as in Figure 54. 
 

ROCE
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Customer
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On-time
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2.7.6  Key performance indicators (KPIs) 

This section explores different methods for an organization to establish its key 
ay to identify KPIs has already been examined in 

e discussion of the work done by Rummler and Brache (1995), as well as the Balanced 

 the differences between facts, measures 

y is this happening?” type of question. “KPIs without the 

ed ratios or percentages … users can gain 

nce they do not have to pull in all data from all data sources 

all businesses and one can also identify a 
isting checklist of typical ones. 

.7.6.1 24 Ways by Richard Connelly et al. 

sweet spots” are defined as a relatively small number of 

 

performance indicators (KPIs). One w
th
Scorecard.  
 
In his interesting article “Data warehousing: It’s not about data, it’s about measuring 
erformance”, Lawrence Corr (2003) describesp

and KPIs and the impact they have on data warehouse development. He defines KPIs as 
high level measurements that offer a rapid assessment of the current state of the 
organization and answer the “How are we doing?” type of question. If only these high 
level indicators are available, without the detailed operational facts behind the KPIs, it is 
ot possible to answer the “Whn

detail and the detailed atomic facts without the KPIs don’t work well.” (Corr, 2003) 
 
According to Corr (2003) facts are the raw numeric values that are captured in each 
transaction by the operational systems – they exist in millions and are ideally additive. 
Measures are “best described as facts summarized or aggregated to a common level of 
summarization suitable for comparison.” They are typically what business users ask for. 

PIs are measures expressed as self-contain“K
understanding from viewing a single figure without having knowledge of previous values 
or performing further analysis in conjunction with other measures.”  This is what 
business users really need and include time comparisons, target/budget comparisons, 
competition comparisons and other ratios. 
 
Corr (2003) further notes that KPIs do not exist in large quantities and by understanding 
which measures and KPIs are most valuable, one can accelerate the requirement 
definition process and prioritize important requirements – helping the data warehouse 

am to control the scope site
to decide what is important. 
 
There are, however, generic functions in 
number of relevant KPIs by working through an ex

2  
 
Connelly et al. (1999) suggest 24 Ways, which cover a variety of information “sweet 
spots” in which KPIs can be identified. They are typical measurements in a 
manufacturing organization that wants to excel in the new business models where the 
emphasis moves away from products and revenue to customer and profit-centric 
rganizations. Information “o

positions in the information flow through an organization that contain the most valuable 
information for corporate decision-making. 
 
Even though the 24 Ways are identified for the most general type of business, namely 
manufacturing, where they are strongly identified with the flow of products and services 
across the supply chain, the underlying business issues also apply to any corporation or 
governmental organization. The 24 Ways are grouped into eight areas, which are 
normally organized into separate departments. They are briefly discussed in the 
following paragraphs and mapped to the BSC perspectives as identified by Kaplan and 
Norton. 
 
Finance 

1. Multidimensional income statement 
2. Profit drill-down analysis 
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3. Multidimensional balance sheet 
4. Key financial ratios 

alysis 

These ways can strongly be identified with the financial perspective of the BSC. Typical 
dim s iod, organizational department, income statement lines and 
bal c are actual figures with planned or budget 
figu s
 
Sal  

lity 
8. Sales plan vs. forecast 

marketing analysis 
11. Tactical marketing analysis 

l dimensions could include marketing channel, marketing 
ampaigns, market segment and in certain circumstances, product attributes. 

13. Supplier scorecard 
 
These ways are ass siness process (of 
purchasing). Additional dimen terms, delivery performance 
ategory and inventory location. 

 and quality 
16. Cause of poor quality 

 
These ways are associated with the BSC perspectives of internal business process (of 
production scheduling and quality assurance), as well as the financial perspective. 
Additional dimensions include work stage (e.g. set-up, assembly, inspection and 
packaging), production run and reject reasons. 
 
Distribution 

17. Carrier scorecard 
 
This way is associated with the BSC perspective of internal business process (of 
distribution). Additional dimensions include carrier, destination, distance category and 
customer type (e.g. JIT, buy and hold). 
 
Customer service 

18. On-time delivery 
19. Complaints, returns and claims 
20. Cost of service relationship 

 

5. Cash flow an
 

en ions include time per
an e sheet lines. The typical measures comp
re . 

es
6. Sales analysis 
7. Customer and product profitabi

9. Sales pipeline 
 

These four ways are shared between the BSC perspectives of finance and internal 
business processes (of marketing and sales). Additional dimensions include product, 
customer and sale type. 
 
Marketing 

10. Strategic 

 
These ways are associated with the BSC perspective of internal business process (of 
marketing). Additiona
c
 
Purchasing 

12. Inventory turnover 

ociated with the BSC perspective of internal bu
sions include supplier, 

c
 
Production 

14. Capacity management 
15. Standard product cost 
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2.8  Merging business intelligence (BI) with technology 

2.8.1  Business intelligence 
 
Business intelligence (BI), according to the definition by Kimball and Ross (2002) is “a 
generic term to describe leveraging the organization's internal and external information 
assets for making better business decisions”.  
 
Inmon et al. (2001) see BI as “representing those systems that help companies 
understand what makes the wheels of the corporation turn and to help predict the future 
impact of current decisions. These systems play a key role in the strategic planning 
process of the corporation.” 
 
Both definitions refer to improved decision-making by using information assets in a 
specific way. Inmon et al. (2001) go further and point out the value for strategic 
planning, but it is probably also implied by Kimball and Ross (2002) under the broader 
term of “business decisions”. The author agrees with both definitions and would like to 
stress the goal of BI – namely to make better business decisions. BI should never be 
implemented for any other reason. 
 
The systems that Inmon et al. (2001) refer to include transactional databases and 
applications, the data warehouse database, staging processes (extraction/ 
transformation/loading) to cater for integration of disparate systems, end-user 
applications that may include ad hoc query tools, standard reports on an intranet, 
dashboard / robot systems, sophisticated data mining tools, data quality tools, meta 
data repository and many other technologically advanced tools. However, it should 
always be understood that these systems that represent BI are only in place to support 
better bu

rison defines it as “simply a moment in an 
roce eeting an objective". It assumes that 
ecision-making cycle stages and that the decision is 

ice.  

and, require judgement and creativity, because they are complex and 

 al. (1992) conclude with the following steps in a generic decision 

siness decisions. 
 
To elaborate on the decision-making theme, the next section will define a decision and 
discuss a few aspects regarding decisions.  

2.8.2  The decision-making process 
 
Gore et al. (1992) provide a number of definitions for a decision from other sources. For 
example, Mintzberg defines a decision as “a specific commitment to action” and implied 
by that also a commitment of resources. Har
ongoing p ss of evaluating alternatives for m

with a distinct number of there is a d
just the moment of cho
 
Gore et al. (1992) also point out levels of decisions by referring to the classifications of a 
number of other sources. Simon has categorized them into two groups, namely 
“programmed” and “non-programmed” decisions. Drucker has suggested the names 
“generic” and “unique” for these two categories, where the generic decisions are routine, 
deal with predictable cause and effect relationships, use defined information channels 
and have definite decision criteria. This type of decision is often handled by rules and 
procedures and is normally taken by middle and lower management. Unique decisions on 
the other h
characterized by incomplete information and uncertainty, and are normally taken by top 
management.  
 
After listing a number of sources (Simon, Schrenck, Janis, Mintzberg, Witte, Harrison, 
Bridge, Hill and a few more) that have mentioned different stages in a decision-making 
process, Gore et
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tend towards the Challengers quadrant. (See Figure 61 and Figure 62.) 
 
 

 
Figure 59. EBIS Magic Quadrant August 2003 (Dresner et al. 2003) 

 

 
Figure 60. EBIS Magic Quadrant April 2004 (Dresner et al. 2004) 
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Figure 61. BI Platform Magic Quadrant August 2003 (Dresner et al. 2003) 

 
 
 

 
 

Figure 62. BI Platform Magic Quadrant April 2004 (Dresner et al. 2004) 
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Figure 63. Evolution of information management  

(As adapted from Absolute Information 2001) 
 

 
The traditional IT manager was responsible for the outer communication layer only, the 
MIS manager was responsible from the system layer outwards, but the CIO also takes 

picted in Figure 64. The structure was mainly focused on the technology. The 
 manager usually reported to the CFO (chief financial officer), because most early 

the core business issues into consideration and is therefore responsible from the domain 
core outwards. 
 
Traditionally (and fortunately the situation is changing fast!) the role of an IT manager 
was as de
IT
applications were financially based. This structure was expanded to include application 
systems, which gave birth to the MIS (management information systems) manager. 
However, very often the responsibility lines still worked through the CFO. See Figure 
65. 
 
 

CEO

COO CFO

IT
Manager

Information
Technology

HardwareOperations

 
Figure 64. Traditional IT manager roles  

(Absolute Information 2001) 
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Figure 65. The traditional MIS manager  

(Absolute Information 2001) 
 
The CIO structure as proposed by Absolute Information (2001) and also supported by 
Frenzel (1999) in a similar structure, is illustrated in Figure 66. Note that the CIO now 
reports to the CEO (chief executive officer), because it is realised that the information 
function should provide services to the whole enterprise, supporting not only the 
financial function, but also other business functions such as operations, marketing, 
research and development. 
 

CEO

COO CFO

HardwareOperationsApplications

Information

CIO

InformationInformation Information
Definition Systems TechnologyEducation

Information
DefinitionInformation Definition Information Definition

HardwareOperationsApplicationsOperationsApplications

 
Figure 66. The CIO structure (Absolute Information 2001) 

  
Information definition tasks include all contact with the rest of the enterprise to identify 
the information impact of any change to the current business strategy and business 
processes and to design and implement information solutions that will support the 
change in business in an integrated manner. This also includes changes to the BI 
nvironment. The CIO should co-ordinate these tasks and also manages the traditional 

IT functions. What an ambitious and multi-disciplinary role! 
 

iven this background it is not that obvious anymore that the post should only be filled 

e

G
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by a person with an IT background. It should be someone with a balanced view and 
experience of business strategy and business processes and of the supporting role that 
information technology plays in an enterprise. 

ful manner 
nd to take action on it.  

changes to application software to prevent errors; 
aining of operators; and sometimes it may also include changes to business processes 

ary information 
infrastructure, but also to initiate and suggest changes to business processes where 

n te s and ultimately add value to shareholders.  

 

2.8.5  Summary 
 
From this section - how to merge BI with technology - it can be concluded that 
technology and BI play a major facilitating and enabling role, but can never replace the 
role of human beings in the decision-making process. A human being will always be 
required to interpret the information that the BI tools present in such a use
a
 
It is also interesting to note that the quality of data from the source/transactional 
systems has great impact on the confidence with which the information presented by the 
BI tools can be used. It is often one of the spin-offs of a data warehousing and BI 
initiative to realise that the quality of transactional data is not good enough for use at all 
levels of the organization. Action is then normally taken to improve the accuracy of data 
capturing. These actions may include 
tr
and procedures. 
 
The leadership role of the CIO to ensure that the whole process from data capturing to 
information presentation to support better decision-making is acknowledged and that 
role is becoming more and more important in organizations. It is expected of the CIO not 
only to support existing business processes with the necess

informatio chnology can improve operation
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The fourth section of the literature study was allocated to data warehousing. The views 
of Inmon et al. (2001) and Kimball et al. (1998) were mainly investigated and 

e Corporate Information Factory (as 
ropagated by Inmon 2001) was appealing, but that the design methodology of Kimball 

ure study, they all 

compared. It was concluded that the concept of th
p
will be incorporated into the BI context model that will be developed in the next chapter. 
 
A short discussion on knowledge management was included to establish an additional, 
underlying philosophy for business intelligence. 
 
As a fifth theme, the subject of performance measurement was explored. The work of 
Rummler and Brache (1995) was discussed in more detail, identifying the three levels of 
measurement (organization, process and job/performer), the swim-lane approach, 
performance needs in terms of goals, design and management, and the matrix that 
identifies Nine Performance Variables that should be addressed to develop sound 
performance measures. The work of Kaplan and Norton (1996) on the Balanced 
Scorecard was also investigated and their four-perspective approach provides a solid 
ase for aligning operations with strategy. Corr (2001) explained the difference between b

facts, measures and KPIs. Other sources for valid KPIs were found in the 24 Ways of 
Connelly (1999) and the performance and management indicators (PIs and MIs) of 
Absolute Information (2001). 
 
The last theme covered the merging between business intelligence and technology. 
Definitions of BI were analysed and because the underlying focus is to improve business 
decision-making, a generic decision process was explored to identify the steps where BI 
can play a role. A large part of this section was allocated to the identification of BI 
products and their role in the Bigger Picture BI Context Model. It concentrated on BI 
platforms and front end reporting tools with references to databases, ETL tools, data 
quality tools and meta data management tools on the CD-ROM. As a final aspect the role 
of the CIO to co-ordinate all these aspects in modern organizations was briefly 
discussed. 
 
lthough a large number of subjects were covered in the literatA

contribute to the foundation of the Bigger Picture BI Context Model that is developed in 
the next chapter. It should also be stated that this chapter did not merely document 
views that were found in literature, but critical discussions of those views form the basis 
of the conceptual model that is elaborated on in the following chapter. 
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3 BI in context – a conceptual model 
 

“An organization’s ability to learn and translate that learning  
into action rapidly, is the ultimate competitive advantage.”  

 
Jack Welch  

S m
bec
mot
cha ty changes, job content changes, rules and legislation change, 

x on cigarettes and liquor changes …  

Mos
the
opp  change 

sistant, very few people would argue today that they prefer telegraphs to cell phones, 

 
In 
suc
con ore water gates in a dam when the water reaches certain 

vels and would close those water gates when the level drops below another level. 

n w
org
and
exa
bee trol 
ystem has access to certain information and that the information is updated regularly.  

Now
hav
effe  in different businesses (or even 
t different times in the same business) could have completely different results. The aim 

hich will be described in more detail in this 

Chairman, General Electric 
 

3.1 Introduction 
 
o eone once commented that the only constant in our lives is change. Human beings 

ome older, sometimes wiser. Governments change, the value of money changes, 
or cars change, technology develops, modes of communication change, lifestyles 
nge, toys change, socie

ta
 

t of the time change is a good thing. Even changes that are perceived to be bad at 
 time can have positive end results – think about the creative destruction of job 
ortunities as illustrated in Table 3 earlier on. Although people are normally

re
or horse carriages to modern motorcars.  

situations where people are not directly involved, engineers have been quite 
cessful in designing control systems to handle change. For example, sophisticated 
trol systems would open m

le
Industrial engineers would calculate re-order points for stock replenishment and 
o adays orders can be generated automatically to the preferred supplier, should the 

anization wish to do so. These control systems work well when the triggering event 
 the action that must follow can be logically defined in “If, Then” statements. For 
mple, “If the stock level of part A is equal to or less than 100 and an order has not 
n placed, then order 1000 items from supplier XYZ”. This implies that the con

s
 

 what a pleasure (or bore!) business would have been if all business decisions could 
e been automated! Truth is, many business decisions do not have exact cause and 
ct patterns that can be followed. The same decision

a
of this chapter is to propose a qualitative control system for businesses where business 
intelligence is put into context as the cornerstone of such a control system.   

3.2  Overview of the Bigger Picture BI Context Model 
 
For many people BI is a fancy name for boardroom reports, graphs and drill down tables, 
perhaps because it gets so much attention in demonstration sessions from BI vendors. 
Although it also includes the delivery of information in a professional and easy to 
understand format, BI should be seen in a much broader perspective. Figure 67 gives 
n overview of this broader perspective, wa

chapter. This diagram forms the foundation of the contribution by the author. 
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solution ring represents integrated solutions where components from various functional 
areas, products and services, as well as various business entities are packaged together 

 
 

q
 t
o le and the 

sho

to satisfy the needs of a specific client or market segment. 
 
By going through the identification of the functional areas, products and services and

lated business entities from the inside and identifying target markets and theirre
re uirements from the outside, one is able to make various strategic decisions in terms 
of he priorities of functional areas, partnership agreements, etc.. Enterprise architecture 

ls facilitate the definition of the components of each concentric circto
associations between these components very well. A logical entity relational diagram 
(ERD), without any associative entities to resolve the many-to-many relationships, is 

wn in Figure 69. 
 

 
Figure 69. Logical ERD of the Fourier Model 

 
The use of these conceptual frameworks from Grulke, Manning, Ilbury and Sunter and 
the author will be demonstrated in the next chapter. 

.2.2  Enterprise architecture 

and technology.  

3

3.2.2.1 Selection of methodology 
 
This component in the qualitative control system provides the same function as the blue 
print drawings, or data pack, of a big building. It provides the documented configuration 
baseline of the business in terms of organizational structure, the value chain and 
business processes, products and services, clients, systems 
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Although various enterprise architecture models were discussed in the literature study, 

 the powerful functions of an enterprise architecture tool, 
ince it is also firmly based on the conceptual Zachman Framework. See Figure 70 for 

ework as the 
u

 
e , 

diff
enti
var
thro  a central server 
n the network of an organization, all users will always have read access to the latest 

nsideration that it will become the foundation for 
valuation of all future changes to the organization in terms of strategy, structure, 

the Zachman Framework provides enough substance for the overall configuration 
management and central repository functions that it should fulfil in the Bigger Picture BI 
Context Model. (See Figure 26.) The framework does not only make provision for the 
investigative questions What, How, Where, Who, When and Why, but also looks at the 
enterprise from the perspective of different role players, namely the planner, owner, 
esigner, builder and sub-contractor. d

 
The power of this thorough approach is revealed in the lists, or hierarchies, of 
information that are compiled – and even more so in the multiple associations that can 
and should be defined between the various dimensions. For example, by linking all 
business processes to business goals or strategies, one may discover redundant 
processes or at least be able to define the priorities among the processes, by identifying 
those business processes that support the high priority business goals. 

3.2.2.2 Selection of a case tool 
 
Various application software packages exist that support the enterprise architecture 
discipline, for example Casewise and Aris. In the next chapter Casewise will be used as 
an example to demonstrate
s
the navigation screen in Casewise that clearly indicates the Zachman Fram
fo ndation for the application software.  

Th  commercially available enterprise architecture software tools are not inexpensive
but they are comprehensive and flexible and provide user-friendly means to capture the 

erent entities (in hierarchical format, if necessary) and build associations between all 
ties. The complete repository, or selections thereof, can normally be exported in 
ious formats, including typical word processing format, or HTML to make it available 
ugh normal web browsing application software. If it is maintained on

o
version of the repository and many users can access the complete data pack of the 
organization without having a licence for the enterprise modelling software. 
 
There might be a temptation to build your own enterprise architecture tool in a program 
such as MS Access to capture the various entity attributes, as well as the associations, in 
a relational database. In very small organizations and where cost is really a limitation, it 
might be an option, but the author is of the opinion that investment in such a tool is 
justified. One should take into co
e
products and services, marketing information regarding clients and the competition, 
business processes, information systems, infrastructure and other technologies. See 
Figure 71 for the various ways in which relevant entity data can be captured and 
associated with each other in Casewise. It makes provision for process flow diagrams, 
data flow diagrams, entity relationship diagrams, hierarchies (e.g. organizational 
structures), a matrix view to see associations and a generic diagramming tool. 
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Figure 70. Zachman Framework embedded in Casewise 

 

 
Figure 71. Various formats to capture and associate entities in Casewise. 

hould be clear that the enterprise modelling component in the proposed Bigger 
ure BI Context Model forms the glue that holds the model together. After the initial 
umentation of the or

 
It s
Pict
doc ganization in terms of strategy, organizational structure, 
usiness processes, products and services, marketing related entities such as clients and b
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competition and information systems to support the business processes (including 
performance management processes), the strategy can be implemented through 
operational processes and performance can be measured and presented through BI 
related tools. The information that is revealed by these tools is then interpreted within 
the context of the organization as defined in the enterprise architecture, taking into 
ccount information from the external environment. 

her functions that wall might have apart from 
ividing the two compartments. It will also reveal the attributes (e.g. thickness) of the 
all and other information that might imply other actions should the wall be removed 

(e.g. electrical wiring or plumbing that runs in the wall). All this information will help the 
relevant people to make an informed decision. Similarly, the enterprise architecture 
should be the central repository where proposed changes are evaluated to determine 
their complete impact. In the course of time the information in the enterprise 
architecture should be extended and updated - reducing the risk of bad decisions after 
the repository has been consulted. 

3.2.2.3 Process simulation modelling 
 
Apart from identifying entities and associating them with each other (e.g. a grade three 
technician is used during the second line preventive maintenance process in the 
workshop facility, where a skill level, human resource category, business process and 
facility are associated with each other), another type of modelling is often used by 
industrial engineers to quantify the number of resources that is required by the 
organization. This type of modelling is called stochastic process simulation modelling. 
Although case tools like Casewise and Aris have embedded simulation modules, other 
specialised simulation software like Arena may also be used. Dedicated simulation 
software normally has more sophisticated process modelling building blocks to model 
more complex situations, for example where automated guided vehicles (AGVs) are used 
to transport parts in a warehouse or manufacturing environment, or where continuous 
processes in a chemical plant are combined with discrete packaging processes. 
 
The aim of stochastic process modelling is to quantify the number and type of resources 
that are needed at various locations and also to estimate the total process times given a 
certain  r es 

at can be

rformance 

e 

a
 
Any action that is proposed after interpreting the information from BI tools should be 
tested in the enterprise architecture by looking at the associations before the change is 
implemented. It can be compared to a multi-storeyed building where someone wants to 
remove a wall to combine two compartments. It will never be allowed unless the plans of 
the building are drawn to establish what ot
d
w

 set of input parameters. It is also used to choose between various decision
 used during a process, for example priority rules at queues and resource 

ul
th
selection rules. Often the results of these simulation models are used to hard code rules 
within the information systems that will support the operational business process. These 
imulation models can also be used to justify certain targets that are set for pes

measurement. The models are entities in their own right and can be associated with 
other entities in the enterprise architecture repository. When changes are proposed to 
business processes, or technological enhancements promise changes to process times, 
or certain steps in a process become redundant, these models can be used to verify the 
promised impact on total process times, resource utilization and various other criteria. 
Where the normal association matrices will identify the entities that will be influenced by 
a proposed change, the simulation model(s) will quantify the effect. 
 
Good simulation modelling practice requires that models be developed in an iterative 
manner with various levels of detail. Relatively simple models may be developed during 

e strategy development phase and these models may be enhanced to include morth
and more detail, which will eventually support implementation and execution of the 
strategy through business processes. Simulation modelling should therefore form an 
important component of the enterprise architecture building block. 
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developing a BPMS (business process management system) called Netweaver and 
declared it their foundation for the next ten years. 

 
It seems as if the basic concept of BPMS is process-oriented programming, where IT will 
provide back-end engines that will create executable processes. It will probably use 
simple visual metaphors similar to what business users are already familiar with through 
rocess modelling tools such as Popkin and Casewise. IT will probably control the BPMS 

PowerPoint or Visio - BPM 2004 will be the year of flowcharts on 
steroids. Thanks to the breakthrough of BPMS, work with processes, and work within 

 "hand-offs" that 
an be simplified with the introduction of workflow and a few changes to the underlying 

p
platform as they have maintained control over the database management platforms, but 
business will have control over which processes are run over the BPMS platform. Smith 
and Fingar (2004) forecast: "By the end of 2004 it will seem quaint indeed to do BPM 
using whiteboards, 

processes, will never be the same again." 
 
While the BPMS arena matures, many organizations will still use traditional tools such as 
flowcharts and swim-lane diagrams to document their business processes. Although the 
business processes will be identified (and perhaps even modelled with process 
simulation) at a high level during strategy development and will probably be explored in 
detail as the business processes are documented in the enterprise architecture, they are 
normally refined further during implementation to a level where each step in the process 
an be described in terms of a procedure. Therefore the Bigger Picture BI Context Model c

makes provision for an interactive relationship between these two components. 

3.2.3.3 Workflow impact on business processes 
 
Although the human influence in business processes will never be eliminated, the aim is 
to focus the human intervention on those aspects in a process where it is really 
necessary and to automate those steps that can be done better by machines or 
computers. Workflow packages such as Staffware and K2.net provide the means to 
automate business processes and to eliminate certain human activities. See Figure 72 
to Figure 76 for a typical generic process with certain paperwork and
c
information systems.  
 
 
 

Close Trigger Customer 

Activity Activity Activity 

 
Figure 72. A typical generic process 
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Customer 

 

 
Figure 74. Typical "hand-offs" between human resources 

Figure 73. Typical paperwork during activities 

 
Figure 75. Estimated time for the total process 
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warehouse environment, the author is also of the opinion that the tools should be as 
integrated as possible. If the environment already has an ERP system, for example SAP, 
then it is suggested that the Business Information Warehouse (BW) of SAP is used (even 
though The OLAP Report (www.olapreport.com 2004) states that "there are very few 
successful deployments and large volumes of shelfware". 

If the environment uses MS SQL Server as a database and most of its source data is in 
MS SQL databases, then it is advised to use the Microsoft environment (see Figure 77) 
until it proves to be a problem. Included in the MS SQL Server pack are products such as 
DTS (data transformation services) as an ETL tool and Analysis Services with data access 
functionality. The pivot table functionality in MS Excel is extremely powerful when 
smaller amounts of data are analysed.   
 
 

lar data 
ccess tools include Business Objects, Cognos PowerPlay, Microstrategy, ProClarity and 

 

 
Figure 77. The Microsoft BI tool offering (Microsoft partner information 2004) 

 
For even smaller organizations that use MS Access as a database, MS Office Professional 
with MS Excel as a data access tool may provide an entry-level environment. 
 
Most organizations in the medium to large category would probably use more powerful 
products for ETL (such as Datastage, Informatica and Sagent). The more popu
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Hyperion). It should be noted that many of the popular data access tools do not have 
any ETL functionality and are therefore running directly on the transactional systems, or 
rely on other tools to create the data warehouse environment from where the data can 
be accessed. These products normally create a meta layer (e.g. Business Objects calls it 
a universe) where a selection of the tables in a specific database are included and end-
users have access via the meta layer. The field names of the database tables can also be 
changed to terminology more familiar to business users. 
 
The author has become familiar with Sagent Solution as a BI tool over the last few years 
and therefore it will be used to demonstrate some of the necessary functionality in the 
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next chapter. The interesting thing about Sagent is that it has always been a tool that 
upported the back-office (ETL), as well as front-office functions through a common user 

ns 
automatically at certain times and inform the responsible person of any problems via 

 can be concluded that BI tools of appropriate sophistication, depending on available 
funds and functional needs, should support the performance measurement component in 
the Bigger Picture BI Context Model. The principles on which the data warehouse is built 
should be adhered to, however, regardless of the BI tools that are used. The content of 
the data warehouse will be determined by the performance measures, based on the 
strategic themes. Although the emphasis on the data access side will be on the 
performance measures that support the current strategic themes, the warehouse will 
keep on gathering information (through automated update plans) on previous 

grow the history of existing data marts.  

omplete 
trategy should be reviewed and changed. After the judgement call has been made, it 

t 
an either be that not enough money is coming in (possibly a marketing process 

 business processes and improved performance 
easurements. 

s
interface and panel of transforms. (Transforms are higher-level functions that create SQL 
statements in the background via a user-friendly interface.) These transforms include 
building blocks to extract data from various sources, a function to generate surrogate 
keys, a key lookup function to populate the fact table, functions to filter and remove 
duplicate records, functions for batch loading of data to various databases and many 
more. It is supported by a meta data database where all plans, meta views and base 
views (the link to database tables - similar to universes in Business Objects) are stored. 
It also provides a powerful automation module that can be used to trigger pla

SMS, e-mail, or other means. 
 
It

measurements to 

3.2.5  Interpretation of business intelligence 
 
This component of the Bigger Picture BI Context Model is one step in a business process 
that will never be automated or taken over by a "rule engine". It requires a human being 
to make a judgement call on whether the performance measures that he/she is 
confronted with, within the context of other external environmental factors, ask for the 
improvement of the operational execution of the current strategy, or that the c
s
requires action. Even if all measures are according to expectations (which are very 
unlikely!), they should be communicated to all concerned to motivate them and targets 
should perhaps be reviewed. 
 
Any deviations from expected performance levels should be investigated. Since 
performance measures will include measures on all three levels (organization, process 
and individual level), drill down functionality will be used to identify the core reason for 
deviations. For example, if the net profit performance of the organization is negative, i
c
problem), or too much money is spent (various expense accounts can be investigated to 
identify the overspending).  
 
Within the context of the cause-and-effect diagrams of the Balanced Scorecard 
approach, it is also possible to realise that some of the links are not changing as 
expected. Sometimes it may be a timing issue (e.g. training of people will not have an 
immediate effect on customer satisfaction) and therefore the current strategy may still 
be valid and the results should be forthcoming in a few months. However, sometimes the 
reasoning behind the cause-and-effect diagrams is in error, or needs additional action to 
work as intended. In these cases the judgement of the manager is important to take the 
right action in terms of adjusted
m
 
External factors may prescribe drastical changes to the strategy. It may be that the 
current strategy has been developed during a period when the exchange rate favoured 
exports (and it could still be a good strategy for those circumstances), but if the 
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component. Since the enterprise architecture is used to determine the impact of any 
proposed changes (by looking at the various associations) and perhaps to simulate 
proposed process changes, the importance of keeping the architecture up to date was 
emphasized. 
 
The practical use of the model is illustrated in the next chapter by applying it to a typical 
consulting organization. 
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organizational structure, where the development of a solution for a client is handled as a 
project, was introduced. Investment opportunities where the company itself is the client 
and sponsor are also handled as projects within this structure. An operational manager 
plays a supervisory role as the manager of project managers and provides guidelines on 
how all projects must be managed. 
 

 
Figure 79. Focus areas to bridge the gap 

 
During the first few years the abovementioned developments took place without a 
formal, continuous strategic management process. However, some very fruitful sessions 
were held from time to time to discuss the long-term direction of the company and to 
develop certain aspects of the way in which operational activity could be improved. A 
formal vision and mission statement were formulated and communicated to everyone in 
the organization. The organizational structure, the definition of the focus areas, 
extension of the marketing function, a value system and decisions on the type of 
investments that the company should be involved in were all results of these ad hoc 
strategic sessions. Very often these strategic sessions were facilitated by using some of 
the ideas from Porter, Manning, Kaplan and Norton, or through the Foxy Matrix approach 
of Ilbury and Sunter. There was often a lot of enthusiasm after these sessions, but 
urgent operational issues often hampered the implementation of the decisions.  
 
As is typical of a smaller company, senior management is also involved in operational 
activities and it is often not so easy to distinguish clearly between the urgent and 
important activities, as suggested by Covey (1992) when discussing the third habit of 
highly effective people - "Put first things first". Attention to strategic issues is often 
perceived to be important, but not so urgent. According to Covey highly effective people 
concentrate on the important, but not so urgent activities, they spend very little time on 
unimportant activities (regardless of their urgency) and that provides them with the 
room to handle urgent and important activities (like crises) when they occur. (The 
author finds himself in a constant process of striving towards achieving the seven habits 
in person t of saw 

B
usiness intelligence 

Business strategy / requirements 
(What they do, for whom, where, in what way) 

IT product and service providers 
(Hardware, Application S/W, Database infrastructure, etc) 

IT strategy to support 
business strategy 

Business process definition 
(also simulation & workflow) 

Transactional information 
systems to support BPs 

Necessary HW and DB 
technology 

al and business environment, but must admit he still has to do a lo
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sharpening!) 
 
After this background on Fourier Approach, the next paragraphs describe how the 
rocess has changed since the adoption of the Bigger Picture BI Context Model and the 

implementation of an enterprise modelling approach. The emphasis is on the 
establishment of a data warehouse and the performance management component of the 
model to illustrate the approach to BI when it is driven from a strategic perspective. The 
aim is to show the links between the various components in the model and not so much 
to debate the selected strategies and choices. The design of the supporting data marts 
and key performance indicators are generic and can be used by similar organizations. 

4.3  Strategy development 
 

p

 
 
During the early 2000s it became clear that the requirements of the South African 
government for black economic empowerment (BEE) would have a major effect on all 
organizations that do business in South Africa. Apart from the legal requirements to 
develop and report against an employment equity (EE) plan, organizations are also 
strongly motivated to do business with BEE organizations through tender requirements 
that refer to their equity, management, employment and procurement status with 
regards to BEE. A number of models to address the question of BEE have been 
developed by businesses in South Africa - some more successful than others. 
 
Fourier Approach decided to address the situation through a parallel strategy. Firstly, a 
BEE entity was founded with a black majority partner to provide programming services. 
The existing shareholding entities would channel their programming work to this new 
entity and with time it would generate more work that would enable it to grow and 
provide employment to previously disadvantaged people. Whenever BEE plays a 
significant role in any tender or proposal, this vehicle would also be used in the South 
African environment. tner would open up 
pportunities where Fourier Approach in its current profile would not be able to market. 

 were founded with local partners in 
otswana and Nigeria respectively. 

 80 for an example of the Foxy Matrix 
exercise when the question of BEE (black economic empowerment) was discussed. It is 
obvious that a long debate led to the summary of the matrix as depicted in the figure. 

The argument is further that the BEE par
o
 
Secondly, in parallel with this approach in the local market, it was felt that other African 
countries should be targeted to provide to them services and products similar to what 
the existing Fourier Approach could offer, but through local entities in those countries. 
Fourier Approach would directly or indirectly have shareholding in those entities. It was 
argued that if those markets could grow through the delivery of basic infrastructure (e.g. 
providing internet services), the need for transactional information systems, workflow 
and eventually business intelligence services would also grow in the long run. The 
provision of basic telecommunication services would therefore be a priority for the initial 
phases, although other products and services that Fourier Approach can deliver would 
also be available to the local entities. Two entities
B
 
The abovementioned strategies were derived from a traditional SWOT analysis, 
combined with a Foxy Matrix exercise. See Figure
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1 PURPOSE 
To assist customers in bridging the gap between their business 
strategy and the IT-related products and services that may add 
value to their organizations and support their business processes. 

2 POSITIONING 

Fourier positions itself on the side of medium-sized businesses that 
want to bridge the gap and use IT-related solutions to improve their 
operations. As value for money supplier Fourier can also develop 
information systems, if no suitable product can be acquired off the 
shelf.  

3 PRODUCT 

IT-related products and services to satisfy business needs, including 
services on information strategy; definition, simulation and enforcing 
of business processes through work flow; development and 
implementation of information systems to support BPs; infrastructure 
to support information systems and business intelligence services 
and products. 

4 PHILOSOPHIES 

To have various building blocks of solutions readily available (either 
in-house or with partners) to package a solution for each customer. 
The mix between industrial engineers (who relate to business 
needs) and system analysts and programmers (who relate to 
systems) forms a good foundation for IT-related business solutions. 

5 PROCESSES 

Core processes consist of marketing (to get the work) and project 
execution (to successfully deliver products and services to satisfy 
customer requirements). Normal supporting processes from HR, 
finance, procurement, R & D and general management are also 
accommodated. 

6 PEOPLE 

A healthy mix between junior and more senior resources in the 
siness analysts, 

ialists (including 
following categories forms part of the work force: bu
system analysts, programmers, infrastructure spec
telecommunication specialists) and marketing and administration 
staff. 

7 PARTNE

Non-exclusive partnerships with workflow product suppliers 
(Staffware and K2.net), BI (Sagent), telecommunications (Palmtree) 

RS and Microsoft (various solutions). Also consulting partners with 
various entities to overcome peak times and provision of specialist 
services. 

Figure 81. The 7Ps model applied to Fourier Approach. 

 nitiatives the innovative 

is not so high. The profile changes 

 

 
 
To determine the balance with which Fourier invests in various i
profile exercise suggested by Grulke was done, using the adapted template. The results 
can be seen in Figure 82. Without discussing the investment projects in detail, it is clear 
from the results that Fourier has a fairly balanced spread of investment in the various 
quadrants, with perhaps too much investment in the "Radical innovation" area where the 
probability of success in the short to medium term 
from time to time, but provides a useful barometer when new investment opportunities 
are considered. 
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  200 450 
  Technology linkage 
  Enhance Disrupt 
 Market linkage disrupt Disruptive RADICAL 

 
innovation 
(Market) INNOVATION 

 Evolutionary Disruptive 
 Market linkage enhance innovation innovation (Tech) 
    
  150 230 
    

1 

2 

3 

4 

Identification of top activities:   

No Innovation Activity 
Investment (R 

'000) Position 

1 
Upgrade of Time Sheet 
system 30 1 

2 Smart card - e-Unity 250 4 
3 Promt (Project management) 200 2 
4 K2-workflow investment 200 4 
5 Hosting of generic processes 230 3 
6 Establishment of DW 120 1 
7   0   
8   0   
9   0   
10   0   

Figure 82. Innovative Matrix applied to Fourier Approach. 
 
The strategy falls broadly into the strategic theme of "revenue growth and mix" as 

atured prominently in the Strategy Wheel for a 
number of months (see Figure 83).  

 

he issues on the Strategy Wheel were monitored on a monthly basis and were 

defined by Kaplan and Norton (see Table 11). Specific activities to sustain and grow the 
client base were identified and they fe

 
 
 

Build the skills of 
workflow resources 

 
Establish “Pots of 

Money” model
 
 
 
 
 Formalize the Formalize RSA BEE 

entity marketing pipeline 
process

 
 
 
 
 
 
 
 
 

Figure 83. Example of a Strategy Wheel for Fourier Approach 
 
T

Formalize FT 
Botswana

Formalize FT 
Nigeria

Develop the Project 
management DM

Do an internal EA 
project on Casewise
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supported by an activity list with more detailed actions, responsibilities and target dates, 
s suggested by Manning. For example, the author was responsible for the establishment 

ma
com
exa le for 

v
on 
wh
dis cussed in more detail under the section on 

plementation and execution of the strategy. 

he data mart for project management focuses on the profitability of all projects 

the
 

4. re 

a
of a Pots of Money Model and for the development of a data mart for project 

nagement. The Pots of Money Model was identified as a necessary conceptual tool to 
municate to all stakeholders what the impact of certain decisions would be. For 
mple, if more money is paid on project bonuses, less money will be availab

in estment projects that should ensure long-term survival. Although this sounds logical 
a qualitative level, the quantified effect of a spreadsheet model with actual figures to 
ich managers can relate helps a lot when trade-off decisions and priorities are 
cussed. The model will be dis

im
 
T
(recoverable, as well as investment projects) and will be discussed in more detail under 

 section on performance measurement. 

4  Enterprise architectu
 

 
 
By far the the most time consuming step in the whole process is the initial population of 
the enterprise architecture repository. Although Fourier has been busy with this exercise 
for a number of months, it is not finished - partly because it is handled as an internal 
investment project with lower priority than recoverable projects, but also because the 

ethodology forces the organization to make certain choices and to clarify how certain 
rocesses work, who is responsible for each step, which systems are involved, etc.. In 

many instances it is the first time that the processes are analyzed to that level of detail 
and it takes a while to get everybody to agree. 
 
The main higher-level objects have been identified and in many cases the prime 
associations have been defined. Screen dumps from Casewise (the enterprise modelling 
tool that is used) of some of those elements are shown in this paragraph, without 
discussing them in detail. The goal is to let the reader get a feeling of the process and 
the way in which an enterprise modelling tool supports this important step in the Bigger 
Picture BI Context Model. It would not be practical for purposes of this thesis to show 

ore than just a number of representative examples. 
 
he first step was  

als, other diagrams and a list of issues. Dialogue boxes facilitate the process 
 to define an owner and version control 

ols are generic in nature and 

e c
everybody can use at 

m
p

m

T to document the strategic goals that were identified during the
strategy development phase. See Figure 84 for a hierarchy of the strategic goals. It is 
important to understand that each object can be exploded into lower level goals and can 
also be linked to various other objects through associations, for example to other 
usiness gob

to describe each object fully, to categorize it and
parameters for each object. Since enterprise modelling to
will accommodate almost any personal preference in terms of layout, categories, colours, 
t ., it is good practice to define a number of naming conventions and templates that 

the beginning of the project. 
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Figure 85. Fourier external organizational context 

 

 
Figure 86. Breakdown of Fourier related enterprise group 
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Figure 87. An object can be part of various hierarchies 

 

 
Figure 88. Application software associated with finance management 
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The definition of business processes for the organization was also done in a hierarchical 
anner. See Figure 89 for the overall picture of the value chain, including the support m

functions like finance and purchasing. 
 

 
Figure 89. Value chain of Fourier Approach 

ach one of the higher-level processes can be broken down into another hierarchy of 
rocesses - see Figure 90 for the breakdown of financial processes. Eventually each 
rocess in the hierarchy can be described in terms of dynamic models with different 
vels of detail. Three types of dynamic models are pre-defined in Casewise, namely 
usiness dynamic model (BDM), system dynamic model (SDM) and a functional dynamic 
odel (FDM). A dynamic model represents a process or business process that can be 
garded as a single unit. It always starts with one or more events that are external to 
e process under consideration and ends with one or more results. Between the 
itiating events and concluding results, the other objects show the activities that take 
lace. The FDM level is usually reserved for a detailed level necessary for the 
rogramming of a certain activity or process step. 

ee Figure 91 and Figure 92 for an example of the BDM and the SDM. It is good 
ractice for complex processes to define the process steps in different exploded levels to 
revent a single screen from becoming too busy.  
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Figu Hierarchy of financial processes 

 
re 90. 

 
Figure 91. Example of a business dynamic model 
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divi
 
The
the
on 
form ixed, but normally it is a discretionary outflow. The result from pot 3 is 
vailable as capital funds in pot 4. 

Pot
also
from re normally capital items such as furniture, computers, machines and 
oftware, as well as investment projects (internally and externally). Furthermore, this 

dends. 

 result of pot 2 is the only inflow for pot 3, which must reward the shareholders and 
 state through taxes and dividends. The formulae for company tax and secondary tax 
companies (STC) are fixed. A dividend policy may be applicable in which case the 
ula is also f

a
 

 4 may also receive new capital from shareholders or money from loans (which will 
 cause an additional fixed outflow from pot 2 for interest on the loan). The outflows 
 pot 4 a

s
pot will also weather the cash flow storms in terms of late (or no!) payments from 
debtors and will finance the odd staff loan. Any net result from pot 4 will form part of the 
reserve fund of the company. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 96. Overview of the Pots of Money Model 

Cost of Sales: 

ing commission 

 POT 1 
Production 

 
Rewards production 

resources 

POT 2 
 

Rewards support 
functions 

POT 3 
 

Rewards 
shareholders and 

state 

POT 4 
 

Invest for the future 

Service fees 
Product sales 
Projects 
Investment from Pot 4 

Direct salaries/contractor 
fees 
Cost of products 
S & T 
Market
Project bonuses (D) 

INFLOWS OUTFLOWS 

Result from Pot 1 
(Gross profit) 
 
Other income (interest 
or dividends received) 

Indirect cost (F & D): 
Rental&Maintenance (F&D
Admin (F) 
Telephone/Internet (F) 
Team building (D) 
Training (D) 
Management fees (F&D) 

) 

 
Result from Pot 2 (Net 
profit before tax) 
 

Dividends to shareholder
(D) 
 
Company tax and STC 

s 

(formulae fixed) 

 
Result from Pot 3 
(Funds for capital 
expenditure) 
New capital & loans 

Infrastructure 
Finance debtors/staff loan
Investments (internal 
projects, other strategic 
entities, etc.) 

s 

Split between short-term and long-term decisions 
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It may sound simplistic to explain the flow of money in these terms, but most people can 
understand and relate to it. A more detailed example in spreadsheet format is provided 
in Figure 97. 
 
Pot 1 - Detailed view and impact on other Pots   
        

Project 
Name Client 

Income 
(Turnover) 
from 
financial 
system 

Human 
effort cost 
from time 
sheet 
system 

Other 
expenses 
before 
project 
bonuses 

Total 
Expenses 

Gross 
Profit = 
Income-
Total 
Expenses GP %  

Recoverable Projects:      
A 1 100000 56000 10000 66000 34000 34.00%
B 2 700000 660000 12000 672000 28000 4.00%
C 2 2000000 5500 700000 705500 1294500 64.73%
D 4 24000 24800 3000 27800 -3800 -15.83%
E 5 55000 40000 0 40000 15000 27.27%
F 1 3500000 2000000  2000000 1500000 42.86%
  6379000 2786300 725000 3511300 2867700 44.96%
        
Investment Projects: (Funded from Pot 4)     
G FA 280000 200000 80000 280000 0 0.00%
H FA 150000 100000 150000 250000 -100000 -66.67%
I FA 30000 32000 0 32000 -2000 -6.67%
J FA 50000 30000 15000 45000 5000 10.00%
  510000 362000 245000 607000 -97000 -19.02%
        
Total: (All 
Projects) 6889000 3148300 970000 4118300 2770700 40.22%
        
Project bonuses (a % of total gross profit guideline) 4.50%  124682   
Result from Pot 1     2646019   
        
Minimum required for Pot 2 (Fixed overhead obligations):  850000   
Additional Marketing effort    100000   
Additional Management bonuses    250000   
Other discretionary indirec

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

20000   
      
Deemed Net Profit: (Result from Pot 2)   1426019   
         
Minimum required for Pot 3 (30% of Net Profit):   427806   
Dividends & STC (a % of Net Profit after tax 
guideline) 50.00%  499106   
Result from Pot 3:     926912   
         
Minimum required for Pot 4 (Finance internal 
projects):   607000   
Other Capital Items     100000   
      707000   
Remaining as reserve (Result from Pot 4)   -207894   
(Any deficit in Pot 4 is funded by internal reserve funds, new capital from shareholders or external loans)  
         

Figure 97. Detailed example of Pots of Money Model 

t cost    
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This concludes the examples on how strategy is implemented in Fourier, using some of 
the templates and approaches recommended in the Bigger Picture BI Context Model. 

4.6  Performance measurement 
 

 
 
This step in the process at Fourier is supported by a data warehouse approach. The 
Kimball methodology is followed by which the warehouse is built data mart by data mart. 
In this section the design of the project profitability data mart will be discussed to 
demonstrate the concept. The principle is that all performance measurements that are 
reliant on quantitive calculations will eventually be reported from the data warehouse. 
 
According to the four step procedure the data mart was defined in the following terms: 
 
Business process 
 
his data mart supports the business process of project management and provides 
sight into the detailed income and expense transactions associated with any project. A 

data mart in the same group will carry project planning data and from the two data 
marts various relevant project management measures will be calculated, for example 
actual versus planned hours, cost, income and profitability. 
 
The context of the different data marts that support project management are shown in 
Figure 98. The data mart marked in blue will be discussed further. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 98. Context of the project management data marts 
 
o ensure that all conformed dimensions (those shared by more than one data mart) are 

T
in

 

  

Detailed project 
planning data 
mart 

Detailed actual 
project transactions 
data mart 

Monthly periodic 
snapshot project 

data mart 
(Aggregate 1) 

Accumulative snapshot project 
management data mart (Aggregate 2) 

Cashflow 
data mart  

T
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identified, a Bus Matrix was established and an extract is shown in Figure 99. 
 
 

 
Data marts 
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Actual project 
transactions 

X X X X X X           

Project planning X X X X  X           
Monthly actual project 
transactions 

X X  X             

Accumulative project 
management 

X X  X             

Cash flow X X  X X X           
Figure 99. Extract from Bus Matrix for Fourier data warehouse 

 
 
Grain of the fact table 
 
The grain of the fact table was defined as a financial transaction on any project. This 
includes invoices to the client, credit notes to the client, claims paid out on the project, 
purchases on the projec eflected as an 
xpense calcula l tariff of the 
source. It is therefore a transactional fact table, which will be appended every time 
ansactions are added. 

imensions 

he following dimensions were identified and defined as in Table 13: 

Table 13. Definition of dimensions 

t and all time booked on the project which will be r
ted by the amount of hours multiplied by the internae

re
tr
 
D
 
T
 

 
Dimension name Dimension description 
Date dimension Details for each day of year for an amount of entries 

enable special groupings on date attributes like; “per 
month”, “for all Mondays”, “comparing the first financial 
quarter of every financial year” 

WBS/Project dimension Contains all hierarchical work breakdown structure 
attributes, as well as the de-normalized project attributes 

Employee dimension Details of all current and past employees (and 
contractors) in the total Fourier group. 

Client dimension Details of all current and past clients, as well as potential 
clients. 

Supplier dimension Details of all Fourier's current and past suppliers 
Transaction type dimension Description of all relevant transaction types, e.g. invoice, 

credit note, cash expense, human effort expense, credit 
purchase.  

 
Facts 

The following fact
 

s with their definitions were identified (see Table 14).  
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Table 14. Fact definitions for actual project transaction data mart 

 
 

Fact name 
 

Fact description 
 

Default aggregation rule 
Qty Amount of hours booked by 

employee for human effort 
transactions. In most other 
transaction

Sum (Qty) 

s it will be 1. 
Tariff Internal tariff 2 for all human effort Sum (Qty * Tariff) 

transactions. In all other cases 
where the Qty was specified as 1, it 
will be the total amount excluding 
VAT. 

Amount Qty * Tariff which will give the total 
amount excluding V

Sum (Amount) 
AT. 

Transaction description Degenerate dimension (limited to 56 None 
characters) 

Transaction reference Degenerate dimension None 
 

Negative values in most financial systems indicate credit amounts (income) and positive 
values indicate debit amounts (expenses). However, in the DW the standard is adjusted 
to show inflows as positive amounts and outflows as negative amounts. The sum of all 
transactions for a specific project is therefore positive if the income is more than the 
expenses. 
 
The high-level star scheme design of the data mart is shown in Figure 100.  

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 100. Star scheme of the actual project transaction mart 
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Each dimension is defined in much more detail. This means that each attribute in the 
table is defined in terms of an attribute name, description, type of update and sample 
values. The type of update refers to the update types identified by Kimball where, for 
example, Type 1 indicates that the value will be overwritten when it changes and Type 2 
implies that a new record will be added to the dimension table when the value changes. 
An example of the detail specification of the client dimension is shown in Table 15. 

o
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Figure 101. An example of a typical Sagent ETL plan 
 
With the data in a star scheme format, it is easy to compile various queries from the 
meta view in Sagent. However, some of the standard reports are exported to MS Excel 
where people without access to Sagent can interrogate the data further using the 
powerful pivot table capabilities. An example of the data in MS Excel format is included 
on the CD ROM. 
 
As always the most time consuming part of the data warehousing process is to ensure 
data quality. Various business process changes were made to ensure that the data is 
captured more accurately. For example, the claim form format was changed to ensure 
that the correct cost code was identified to link the transaction to the correct project. 
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information and to maintain the definitions of the KPIs, be
ish had to be translated into an SQL statement that accuratel

cause a business definition in 
y reflected what the 

 

Engl
business person wanted. See Figure 105 for the main screen of the meta data 
application and Figure 106 for an enlargement of what is meant by the translation from 
English to SQL statement. The meta data application also has a simple workflow facility 
whereby the developers can document any issues and e-mail any questions regarding 
the KPI. 
 
 

 
Figure 102. Typical overall robot screen 
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Figure 103. Detail figures for a specific KPI 

 
 

 
Figure 104. Typical trend report for a specific KPI 
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