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FOREWORD 
 

Fundamentals to Structured Systems Design and Implementation consist 

of sections and chapters covering discussions and illustrations from 

Requirement Gathering, Analysis, Design, Development, Implementation 

and Optimization within new and/or identified given projects. On each of 

these sections, you will find practical examples and examples on 

Maintaining and Enhancing Systems due to Add-Ons, Research and 

Development, Feedbacks or Management Requests.        



 

   

PREFACE 
 

Fundamentals to Structured Systems Design and Implementation is 

divided into ten parts as listed below -  

1. INTRODUCTION  

2. REQUIREMENTS   

3. ANALYSIS   

4. DESIGN  

5. DESIGN & ANALYSIS 

6. DESIGN & DEVELOPMENT 

7. DEVELOPMENT 

8. IMPLEMETATION 

9. OPTIMIZATION  

10. APPENDIX  

  

These parts consist of chapters which further discusses each topic and sub 

sections expanding on the chapter material. 

 

In Part I, we will discuss the following topics within these chapters, 

Introduction to Structured Design; Definition of Requirements; Brain 

Storming Sessions; Gathering of Requirements and Performing Analysis 

on Required Data. 

 

In Part II, we will continue our discussions on Entities Relationship 

Models; and Logical and Physical Data Modeling chapters. 

 

In Part III, we will discuss topics in the following chapters, 

Characteristics of Physical Data Model and Design of frontend processes. 

 

In Part IV, we will continue with discussions on Design and Analysis; 

Data Warehouse STAR and Snowflakes Schemas; Advanced Data 

Models and Emerging Trends. 

 

In Part V, we will proceed with the following chapters Design – 

Structured Relational Database; Design and Create Constraints on 

structured Database Schemas; Embedded Scripts in Database; and 

Designing Schemas to Generate Reports. 

 

In part VI, we will discuss the following chapters – Design and 

Development; Coupling of Systems; Cohesion of Integration Systems; 

and Compliance and Assurance. 
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In Part VII, we will go through the following chapters Systems 

Implementation, Development and Developing Load Units into Programs. 

 

In Part VIII, we will discuss the following chapters Implementation; 

Commercial and Small Airplanes; Top-Down Implementation; Bottom-

Up Implementation; Sandwiched Implementation and Catalog of 

Database Management Systems. 

 

In Part IX, we will discuss the following chapters Optimization; 

Defragmentation; Configuration; Expansion; and High Availability and 

Disaster Recovery on RDBMS. 

 

In Part X, the Appendix, Glossary, Bibliography and Index of the entire 

book is captured in chapter 35 which is used as the reference manual of 

this book.   

 

 

 

 

 

The goals of Fundamentals to Structured Design and Implementation is 

to meet the needs of Data Architects, Designers, Developers and 

Software Engineers who are faced with developing and implementation 

of software applications to meet the need of their audients, with an 

emphasis on Total Customer Satisfaction, maintainability, reliability and 

Just-In-Time requests or assigned projects. This book covers the 

following structured steps on how to approach new, enhance 

development of applications or assignments base on requests from 

gathering of requirements, performing analyses from sample data while 

documenting preliminary testing due to the nature of the data. These 

testing will need to be repeated during integration implementation when 

performing a dry run integration of the expected full regular record length 

data. These input data are then processed into newly designed and 

developed systems; in environments both integrated and / or distributed 

relational database management systems making sure recommended 

resolutions are met to resolve unexpected abnormalities identified within 

the RDBMS. These resolutions are key components to be evaluated by 

the requester(s) of such abnormalities, elimination, enhancement and 

systems development.  

 

The introduction chapter on part one will cover brief descriptions of each 

sections in this book, summarizing these topics in sections, to facilitate 



 

   

the readability for similar interest groups such as computer software 

students, professionals or readers of this book who are computer savvy to 

be able to delve into any section of their interest following the 

methodologies to perform / develop whatever applications they may be 

working at. This book is written in a nature where computer / engineering 

students as well as professionals can refer to when developing computer 

application systems.   

 

 

 

Most of these 

application systems in 

todays‟ world ranges 

from common 

switchboards 

operating systems 

such as billboards 

which are controlled 

wireless, that we see 

by the highways, 

metallic cards use in 

secured buildings such 

as 

hotels to office 

buildings for entry 

accessibility, iphones, 

ipads and ipods 

consisting of 

automated 

programmed computer 

chip(s). All of these 

devices do carry 

programmed 

configured apps 

connected wireless to 

their main central hubs 

which provides 

Computerized 

Artificial Intelligences. 

These portals are 

distributed using LAN 

(Local Area Network) 

and WAN (Wide Area 

Network) technologies 

which are controlled 

by satellites as well. 

 

This book, covers interesting and most frequently referred topics from 

diverse groups of professionals especially engineers, scholars, doctors, 

savvy software engineers as well as students who are highly inclined in 

developing, manufacturing and implementation of such technologies.     
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Chapter 1 
 

 

 

 

INTRODUCTION TO 

STRUCTURED DESIGN 
 

 

 

 

This section deals with the introduction of Fundamentals to Structured 

Design and Implementation which comprises of identifying and defining 

the usage of certain requirements and/or requested information to meet 

the needs of its‟ audients and clients. This book will also discuss how to 

develop, manufacture and construct application systems, use for 

promoting sales and marketing of such application systems (products). 
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Most software application systems started by brain storming on how we 

can better meet our customers‟ needs and at the same time be profitable 

in a competitive market where every piece of information can easily be 

accessible and replicated for further investigation. 

 

The challenges we encounter in today‟s market can be well defined and 

documented before further identifying if or not this information is 

necessary and useful to certain markets. 

  

The marketing and sales of these information depends on both the 

audients and clients, and may need certain types of apps or portals for 

presentation purposes to those prospects customers we call our audients 

in this case, before major effort can be put into the project(s). The need of 

maintaining service level agreements also faces competition of which 

vendors‟ best meet the clients‟ needs. 

 

Structured Design is a disciplined approach to computer system design, 

an activity that in the past has been notoriously unsystematic (haphazard) 

and fraught with problems. Structured Design is then the response to 

maintain the failings of the existence systems. It consists of five aspects 

as follows: 

 

 Structured Design uses definitions of problems to guide the 

definitions of solutions. 

 

 Structured Design seeks to conquer the complexity of large 

systems by means of partitioning the systems into segments e.g. 

“black boxes” and by organizing the black boxes into hierarches 

suitable for computer implementation. 

 

 Structured Design uses tools, especially graphic ones, to render 

systems readily understandable. 

 

 Structured Design offers a set of strategies for developing a 

design solution from well-defined statement(s) of problem(s). 

 

 Structured Design offers a set of criteria for evaluating the quality 

of a given solution(s) with respect to the problem to be solved. 

 

Structured Design is mostly used for producing well defined automated, 

easily understandably, user friendly, reliable, flexible, long lasting, 
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smoothly structured and efficiently to operate. In short, Structured Design 

produces inexpensive system that works. 

 

Structured Design is the development of a blueprint of a computer system 

solution to a problem that has the same components and 

interrelationships among the components as the original problem. 

All of these identified needs, topics and strategies will be discuss in-

depth on how to better capture and perform requested research and 

development (R&D) in order to be productive in the global markets, 

meeting Just-In-Time (JIT) (presumably Near-Real-Time (NRT)) 

requests of data information and providing sufficient data to users as well 

as customers alike to keep up with the demand of knowledge wise, aiding 

and promoting such usage of these developed applications. The 

technology driver behind real-Time accessibility information is powered 

by JIT functionalities for immediate response in case of any interruptions. 

Remote servers have also play a good part in duplicating readily 

application systems stored and maintained in different locations. 

 

Internal recovery services are built-in applications within Mainframes, 

Midranges and Personal Computers, where installation and performance 

of these functionalities are set during advanced setting and it‟s prudent, 

advisable and mandatory to enable these features appropriately to 

perform scheduled backups, restored and recovery of systems in case of 

any interruptions 24X7 keeping the environment stable and having a first 

response team to go to in case of switching to an off-site location.      
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1.1 Differences between JIT and NRT 
This is a good time to identify the differences between Just-In-Time (JIT) 

and Near-Real-Time (NRT) since these terms will be reference in this 

book and is commonly and frequently referred to in the industry before 

moving further in the definition and collection of requirements. 

JIT is an industry standard methodology use for implementation in 

mostly manufacturing plants and the methodology can be applied to 

similar development when groups of individuals are responsible for 

developing different segment of a process. The final step is the 

integration phase before rollout in production. 

   

Software products runs on hardware computer chips and switchboards 

with LCDs and other devices put together to enable our processors to run 

faster, complying with the recommended standards of such productions. 

 

In this scenario, the question is why should a corporation 

implement such methodology? 

 

Corporations implement JIT in order to meet with the demand and supply, 

or implementing quick fixes when hidden problems are identified on a 

value chain (Njee, 2015). With the elimination of such identify issues, 

reduces production waste of the system while increasing the throughout 

(Sales-Raw Material Cost). Even though the JIT system seems to be 

interesting and less complicated it requires lot of coordination with 

supply chain to avoid delays in the production schedule.  

 

This section discusses in depth the implementation of JIT manufacturing 

and productivity. The objectives are twofold. The first objective is to 

acquaint the reader with the overall JIT concept and the factors necessary 

for its implementation; the concepts presented here represent the ideal 

principles and methods of implementation. 

 

 

 
 

1.1.1 OBJECTIVE of JIT 
 

JIT in time concept was initiated in Japan taking Toyota industry as a 

case study. JIT is system whether company starts manufacturing / 
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purchasing once the customer orders the good effectively making zero 

inventories. In other words, in a JIT environment materials are purchased 

and produced as and when it is needed. The whole idea is based on the 

phrase provide the goods just in time as promised when the order is 

placed by the customer. The opposite of the JIT production is known as 

JIC (Just in case) system where it produces goods for inventory with the 

intention of having goods just in case a customer places an immediate 

order. JIT production system identifies the hidden problems in the value 

chain and reduces the production waste of the system while increasing 

the throughout (Sales-Raw Material Cost). Even though the JIT system 

seems to be interesting and less complicated it requires lot of 

coordination with supply chain to avoid delays in the production schedule. 

The whole concept of the JIT is differentiated from traditional 

productions systems using push vs. pull systems of production. The push 

system of production pushes materials to the next stage of the production 

irrespective of whether time and resources are needed at the next level of 

production creating lot of inventories at each level of the production flow. 

The traditional manufacturing organizations adopt push system where 

they produce for inventory and work in progress. The pull system of 

production is where the materials are pulled by next level of the 

production only when is signaled or required by the next stage of 

production. This drastically reduces the inventory held as it does not keep 

any work in progress. JIT concept is built based on the concept of pull 

production which eliminates the total inventory. This article discusses in 

depth the implementation of JIT manufacturing. The objectives are 

twofold. The first objective is to acquaint the reader with the overall JIT 

concept and the factors necessary for its implementation; the concepts 

presented here represent the ideal principles and methods of 

implementation. 

 

1.2 What is Just-In-Time (JIT)? 
Just-In-Time (JIT) manufacturing is a Japanese management philosophy 

applied in manufacturing which involves having the right items of the 

right quality and quantity in the right place and the right time. It has been 

widely reported that the proper use of JIT manufacturing has resulted in 

increases in quality, productivity and efficiency, improved 

communication and decreases in costs and wastes. The potential of 

gaining these benefits has made many organizations question and 

consider this approach to manufacturing. For these reasons, JIT has 

become a very popular subject currently being investigated by many 

worldwide organizations. Just-In-Time management involves the 
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application of old management ideas; however, their adaptation to the 

modern manufacturing firm is a relatively new practice. Presently, many 

firms are studying and applying the JIT approach in response to an ever 

more competitive environment. North American organizations are aware 

of the pressure placed upon them by the success of their Japanese 

competitors at obtaining phenomenal levels of productivity. In order to 

remain competitive and experience economic success, these companies 

have focused on increasing productivity, improving the quality their 

products and raising the standards of efficiency within their products and 

raising the standards of efficiency within their firms. The ability to 

achieve higher standards of productivity without sacrificing quality is 

also an important goal of a manufacturing firm. Over the long run, 

application of JIT manufacturing may assist these companies in achieving 

these goals of manufacturing excellence.  

 

1.2.1 History and development of JIT manufacturing 
 

JIT is a Japanese management philosophy which has been applied in 

practice since the early 1970s in many Japanese manufacturing 

organizations. It was first developed and perfected within the Toyota 

manufacturing plants by Taiichi Ohno as a means of meeting consumer 

demands with minimum delays (Goddard, 1986). For this reason, Taiichi 

Ohno is frequently referred to as the father of JIT. 

 

The Toyota production plants were the first to introduction JIT. It gained 

extended support during the 1973 oil embargo and was later adopted by 

many other organizations. The oil embargo and the increasing shortage of 

other natural resources were seen as a major impetus for the widespread 

adoption of JIT. Toyota was able to meet the increasing challenges for 

survival through an approach to management different from what was 

characteristic of the time. This approach focused on people, plants and 

system. Toyota realized that JIT would only be successful if every 

individual within the organization was involved and committed to it, if 

the plant and processes were arranged for maximum output and 

efficiency, and if quality and production programs were scheduled to 

meet demands exactly. 

 

JIT had its beginnings as a method of reducing inventory levels within 

Japanese shipyards. Today, JIT has evolved into a management 

philosophy containing a body of knowledge and encompassing a 

comprehensive set of manufacturing principles and techniques. JIT 
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manufacturing has the capacity, when properly adapted to the 

organization, to strengthen the organization‟s competitiveness in the 

marketplace substantially the organization‟s competitiveness in the 

marketplace substantially by reducing wastes and improving product 

quality and efficiency of production. The evolution of JIT as observed in 

the literature is discussed in some detail. Despite the plethora of literature, 

Zipkin (1991) asserts that a great deal of confusion exists about the 

subject. This, it is suggested, has led to a fundamentally different 

approach to JIT programs in the west, which has the potential to be more 

damaging than beneficial. 

 

There are strong cultural aspects associated with the emergence of JIT in 

Japan. The development of JIT within the Toyota production plants did 

not occur independently of these strong cultural influences. The Japanese 

work ethic is one of these factors. The work ethic emerged shortly after 

World War II and was seen as an integral part of the Japanese economic 

success. It is the prime motivating factor behind the development of 

superior management techniques that are becoming the best in the world. 

The Japanese work ethic involves the following concepts: 
 

● Workers are highly motivated to seek constant improvement upon that 

which already exists. Although high standards are currently being met, 

there exist even higher standards to achieve. 

● Companies focus on group effort which involves the combining of 

talents and sharing knowledge, problems evolving skills, ideas and the 

achievement of a common goal. 

● Work itself takes precedence over leisure. It is not unusual for a 

Japanese employee to work 14-hour days. 

This contrasts greatly when compared to the Western emphasis on time 

available for leisure activities. 

● Employees tend to remain one company throughout the course of their 

career span. This allows the opportunity for them to hone their skills and 

abilities at a constant rate while offering numerous benefits to the 

company. These benefits manifest themselves in employee loyalty, low 

turnover costs and fulfillment of the company goals. 

● There exists a high degree of group consciousness and sense of quality 

among the Japanese. The Japanese are a homogeneous race where 

individual differences are not exploited or celebrated. 

 

In addition, JIT also emerged as a means of obtaining the highest levels 

of usage out of limited resources available. Faced with constraints, the 

Japanese worked toward attainment of the optimal cost/quality 
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relationship in their manufacturing processes. This involves reducing 

waste and using materials and resources in the most efficient manner 

possible. The input of sustained effort over a long period of time within 

the framework of continuous improvement is keyed in maintaining 

production and meeting demands from suppliers. This is achieved by a 

focus on a continuous stream of small improvements known in Japan as 

„kaizen‟ and has been recognized as one of the most significant elements 

of the JIT philosophy. 

 

Furthermore, Japanese firms tend to focus on enhancing the long-run 

competitiveness rather than emphasizing the realization of short-term 

profits. They are willing to experience opportunity costs by introducing 

and implementing innovative ideas within their firms. Stockholders and 

owners of Japanese companies also encourage the maximization of-term 

benefits. This enables them to experience the rewarding long-term profits 

as a result of their efforts. 

 

JIT management has a high degree of cultural aspects embedded in its 

development. Heiko (1989) has suggested several relevant Japanese 

cultural characteristics which may be related to JIT as follows. 

 

● JIT management allows an organization to meet consumer demand 

regardless of the level of demand. This is made possible through the use 

of a pull system of production. The Japanese cultural characteristic which 

relates to the demand pull concept involves a great deal of emphasis on 

„customer orientation‟. Satisfying consumer needs quickly and efficiently 

is a priority for most Japanese business organizations. 

● The degree of time lapse between material arrivals, processing and 

assembly of the final product for consumers is minimized by the JIT 

production technique. Production lead time minimized is possibly the 

result of the Japanese cultural emphasis on speed and efficiency. This 

may be due to the overcrowded living conditions which in Japanese cities. 

● JIT allows a reduction in raw material, work-in-process and finished 

goods inventories. This frees up a greater amount of space and time 

between operations within plants. The corresponding cultural 

characteristic is concern for space due to a very dense population. 

● The JIT production technique uses containers for holding parts. This 

allows easy identification and monitoring of inventory levels. The use of 

designated containers within the production process may be due to the 

emphasis placed upon the types of packaging which exist when goods are 

purchased by consumers. 
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● An element of JIT production requires that the plant be clean, i.e. there 

should be no wastes present which may hinder production. Japanese are 

concerned with the cleanliness of their environment may and give the 

illusion of greater area. 

● JIT production involves the use of „visible signals‟ to display the status 

of machinery. The corresponding cultural characteristic involves the use 

of many sings displaying various products. Another contributing factor to 

the use of visible signals is the high literacy rate among Japanese people 

as compared to other countries. 

 

The differences which exist between Japanese and other cultures have led 

to the belief that JIT cannot work effectively in manufacturing 

organizations elsewhere in the world. The cultural differences which 

contribute most to this belief include the Japanese work ethic and the role 

of unions within many Western work environments. Unions typically 

play a large role in manufacturing or „blue collar‟ organizations which 

would be more apt to adopt a JIT approach to manufacturing. In addition, 

unions tend to exert influence upon management in developing policies 

which are more favorable to labor. Therefore, issues such as increasing 

leisure time for labor would be contradictory to the Japanese work ethic. 

This may explain some of the beliefs that JIT and Western manufacturing 

firms are incompatible. 

 

The claim that JIT cannot be effective in firms outside Japan has not been 

substantiated as several organizations have successfully implemented JIT. 

Many organizations realize some of the benefits of JIT in the early stages 

of implementations. It should be noted that in organizations where a 

union plays an active role in bargaining for employee concerns, it is 

beneficial to consider union involvement in the beginning stages of 

implementation. 

 

Experience in Australia for example has shown successful 

implementation of JIT is possible, although it is acknowledged that 

cultural differences may make the process more difficult. Although focus 

has been directed toward inadequacies within the Western environment, 

the Japanese are subject to change as well. 

 

Western culture has to some extent been adopted by many Japanese 

people. For this reason, many of the Japanese youth have rejected their 

elder‟s work ethic and replaced it with one that apes that of Western 

culture. Despite this abandonment and change in attitudes, Japan is still 

able to attain productivity and quality standards which far exceed those of 
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many manufactures in the West. However, there is other evidence to 

suggest that there are weaknesses in the Japanese approach and 

opportunities to gain greater competitive advantage by the adoption of a 

more balanced approach. 
 

1.3 Near Real Time (NRT) 
Applications are configured and developed to produce results in a readily 

manner given operating systems little or no time to run, process input 

data at the same instance producing output results. This methodology is 

can only be met and kept on an environment where they practice JIT to 

avoid downtime by implementing quick fixes as long as the systems are 

up and running.  

 

At the same time, the issue is escalated and documented in order to be 

address on a full project lifecycle that may call for implementing a newer 

version of those application systems at a later time, incorporating the 

necessary changes after performing a clean run. Making sure the new 

version is implemented and every subroutine had complies with the 

recommended approach and procedures.  

 

The catch here is having outputs results within minimal time frame from 

start to end when electronically processing information or required to run 

corporate reports for presentations at a board meeting to stakeholders 

who need to buy into the latest changes which may involve majority of 

corporation‟s information technology systems. The subject on JIT is 

practical and these situations rarely exhibit themselves when application 

systems are finely developed and integrated within value chain factories.  

 

Most manufacturing plants, industries and Application Systems packages 

allows six months to a year to run pack fixes to mostly avoid downtime 

within these corporations.       
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Definition of Requirements 
 

 

 

 

2.1 Requirement Definition 
In today‟s global markets, industries‟ sectors influences the what, why, 

who, where, when required information are necessary. With the booming 

of information technology, the availability of data continues to facilitate 

the delivery of data information to all, comprising mostly of readily 

information accessible to the general public and industries specific 

information, keeping majority of the mainstream in synchronization (sync) 

or asynchronization (async) with availability and reliability of data. To be 

prudent, when gathering information or sample data, the data better be in 

synch with what is expected, needed and requested. In short, the 
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requested and required data should be concise, appropriate and selective 

to meet their decision support systems‟ recommendations. Base on their 

selection criteria, majority of this information will be available to the 

users using customized design and developed apps. Using selection 

criteria at several intervals would help provide majority of our clients and 

customers with deferential quality information to accomplish their goals.   

 

We are constantly transmitting information through APPLE products 

such as iphones, ipads, ipods, laptops with consistence flow of 

information with the aid of manufactured computer MicroChips enabling 

connectivity and links to wireless servers which has custom built –in 

remote storage systems, use for capturing and storing information. 

 

2.2 Requirement Documentations 
Documentation is key to the information provided by these servers 

through handheld and laptop devices to the global community where 

users can easily access and research on necessary topics including 

promoting online businesses for example Ebay, from commercial to retail 

businesses, distributing goods using information providers such as 

GOOGLE communication, search tools and apps, FACEBOOK and other 

social network media to facilitate with demand and supply. 

 

The Basic Requirements for developing these computer software 

application devices and online services is to expand marketing 

and sales on manufactured products meeting the demand of real 

time information.  

 

Some of these manufacturing companies addresses and maintain a steady 

flow while enhancing and innovating our current systems with creativity 

and modifications by our technology and manufacturing corporations, 

eradicating most of the defects and bugs identified through R&D 

facilities. 

 

2.3 Identification of Requirements 
 

Most of you can identify why there where need in the past to add 

necessary attributes to certain entities such as locations.  Today, we are 

able to easily derive our direction with ease, traceability and reliability 

avoiding road constructions or traffic jam by using navigator systems 
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built in automobiles, handheld apps or laptops. This Map Apps are Add-

Ons on Social Media tools such as GOOGLE, FACEBOOK and Traffic 

radio stations where road congestions are frequently announced. In the 

past, without extensive surveillance tracking systems available to the 

general public, you could only access map directions through MapQuest 

website to get from point A to B. 

 

What are the Identified Requirements in this situation? Is to 

include necessary attributes on Map Apps for usability purposes. 

 

These surveillance built-in devices provide information which has 

enhanced its procedural configuration in capturing data and further 

providing readily usable information publicly. 

 

Partnering with our global competitors has continuously improved our 

standard of communicating and making major impacts to the tourism 

world across the board. Today, International markets and living space 

estates provided by SVEN Corporation are present in major cities and 

local rural areas, depending on the needs of these locations.  

 

 

2.4 Sampling of Data 
 

CUSTOMER 
FNAME MINIT LNAME SSN ADDRESS PHONE_NO EMAIL CUST_T

YPE_CD 
Valerie  M Quebec 222-10-0021 23404  

Cashew St. 

555-876-9342 valQ@gmail.com C 

Foxtrot V Whisky 232-09-6000 12300  

Regent St. 

555-345-8765 FoxW@gmail.com C 

Golf A Sierra 233-12-2311 12000 

Harvard St. 

555-890-5450 GolfS@gmail.com R 

One T Jan 334-12-0092 11200  

Goose St. 

555-678-2320 OneJ@gmail.com C 

 

ADDRESS    
ADDRESSID NOT NULL NOT NULL 

FNAME Valerie Foxtrot 

MINIT M V 

LNAME Quebec Whisky 

ADDRESS_LINE_1 23404 Cashew St. 12300 Regent St. 

ADDRESS_LINE_2   

APARTMENT NO.   

SUITE NO. 1300 2300 
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STATE MD MD 

ZIPCODE 20742 20742 

COUNTRY USA USA 

Table 2.4.1 Sample Location Address Data  

 

At first, with the vast land stead and much of rural areas, most residences 

developed the surroundings extending miles and miles before you could 

find the next home stead location. Each location may have multiple 

number of houses with just one home number to drop of mails or which 

is traceable, tracking and do receive communication from outside 

community. 

From the sample data on Table 2.4.1 all of the required attributes are 

available and would be populated at the completion of the project if the 

current systems did not have all of the above attributes within those 

identified entities. 

The CUSTOMER:CUST_TYPE_CD; entity: Attribute consist of code 

values R, C and B where R is Residential, C is Commercial and B refers 

to Both Residential and Commercial. Residential code indicates that the 

location is a residential address, Commercial indicates a commercial 

address and B indicates both commercial and residential address in the 

same location.  

Each table consist of a primary key and foreign key used as a pointer to 

perform joint queries in order to access data from one table to another, 

reducing tenuous, nebulous or insubstantial queries‟ manipulation during 

OLAP and population of Star Schema and Snow Flake data mining.  
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Chapter 3 
 

 

 

 

Brain Storming Sessions 
 

 

 

 

During our brain storm sessions, the identified lead may want to initiate 

the necessary tools for each participant to bring along including a piece 

of paper and pencils to take down notes.  

 Usually, these sessions should last an hour. The first 30 minutes 

will be open-ended questions and answers from the group.  

 

 The next 15 minutes should be elimination of similar suggested 

questions or identified attributes by multiple participants. 
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 The last 12 minutes is to finalize the necessary needed questions 

and newly identified attributes to include into the existing systems. 

 

 The last 3 minutes is use for addressing questions if not 

mentioned during the entire session. These questions if any, will 

be documented and discuss during the consecutive sequential 

schedule meetings for this project. 

Brain storming is one of the tools recommended by 6-Sigma on how to 

reduce cluttering in order to accelerate with the documentation of the 

necessary agreeable requirements after presentations to Stakeholders of 

this project. 

3.1 Causes and Solutions 
Brainstorming is a method for generating ideas in a group situation. 

Teams and departments should use brainstorming when: 

 Determining possible causes and / or solutions to problems. 

 Planning out the steps of a project. 

 Deciding which problem (or opportunity) to work on. 

3.1.1 Running a Brainstorming Session 
Provide a time limit for the session. Generally 30 minutes is sufficient. 

Identify one or more recorders to take down notes during the session. The 

recorders' job is to write all ideas down (where everyone can see them, 

such as on a flipchart or overhead transparency) as they are voiced. 

 

Choose either: 

 

 a freewheeling format (share ideas all at once, list all ideas as they 

are shouted out) or 

 a round robin format (everyone takes a turn offering an idea, 

anyone can pass on a turn, continue until there are no more ideas, 

all ideas are listed as they are offered). 

3.2 Establish the ground rules 

3.2.1 Ground Rules 
1. Don't edit what is said and remember not to criticize ideas. 

2. Go for quantity of ideas at this point; narrow down the list later. 

3. Encourage wild or exaggerated ideas (creativity is the key). 
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4. Build on the ideas of others (e.g. one member might say something 

that "sparks" another member's idea. 

End the session when - everyone has had a chance to participate, no more 

ideas are being offered, you have made a "last call" for ideas, remember 

to thank all the participants. 

3.2.2 Next steps 
 Prioritize your ideas to help you decide where to start. 

 

 Sort large amounts of information according to common themes 

(use post-its, one idea on each, all generated by individuals in 

response to a goal statement, within a limited time frame, and 

sorted into groupings). 

 

 Remember brainstormed ideas may be based on opinion and data 

may need to be gathered to support or prove ideas. 

 

 Some of these issues discussed may be miniscule very microscopic  

that the group would be able to finalize their analysis for those 

particular issues and ready to meet next to go through the expected 

results by comparing display values to what is produce by the 

application systems.  

 

 The design efforts in enhancing existing related reports, modifies 

the process to generate such requested reports.   

 

3.3 Identifying the Need of Applying Changes to 

COMMERCIAL ACCOUNT SYSTEMS  
During brain storming sessions, it‟s always prudent and necessary to 

capture suggestions and feedbacks which might be related to existing or 

identified problems from our users‟ population including internal 

customers to these applications.  

I recently ran across a tenacity, persistence, intransigence and inflexible 

condition which existed within COMMERCIAL ACCOUNT SYSTEMS 

that needed to be address immediately to reduce and avoid 

misunderstanding, misleading, miscommunication within the entire 

BANKING SYSTEMS and other partnership or business-to-business 
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INVENTORY SYSTEMS where the naming of tables schemas within 

their RDBMS created abnormalities how the data, transaction threads 

were processed. 

At first the problem appeared to be easy and solvable but the more I 

thought about the definition of the tables and operating sources where 

these data would be coming from, I realized it was going to involve 

multiple parties and experts from different subject areas of BANKING 

ACCOUNTING SYSTEMS. 

Stepping through the process, the necessary requirements and data 

collections were the initial phase to identify where to start and also, how 

we could easily provide and satisfy our customer‟s needs using JIT while 

the rest of the project is handled in a full lifecycle methodology when 

faced with issues like this. 

In this situation a CHANGE MANAGEMENT (Maintenance Request) 

record and subsequence records were necessary, and meetings held with 

top management to scope, plan, dissect and forecast the project. 

Within the IMS group, the following tables were identified for table 

names and definitions changes to reflect the actual nature of the data. 

COMMERCIAL ACCOUNT SYSTEM consist of profitable, invested, 

credited, debited, assets and liabilities records including book entries and 

ledger transaction records. 

The table names are misleading and have been interruptive, disturbing 

and a nuisance to business users who have been given the exposure of 

EIS nomenclature, categorization and architectural infrastructure without 

the complete understanding of why, where, and when the transactions 

actually occurred. 

The reasoning behind this change is to eliminate misunderstanding both 

in their users‟ communities and IMS groups. The architecture team 

should be aware of these changes and Management Initiatives should 

include, involve the planning, scoping, forecasting and implementation 

schedules of the project. 
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This project would need to use the normal full life cycle through 

implementation; and all necessary metadata changes should be reflective 

and maintained within the DATA DICTIONARY REPOSITORY 

accordingly following the DATA STANDARDS requirements. 

Majority of the effort would occur in the Design phase of the project, 

coordinated by a dedicated Data Architect assigned to the project. 

The COMMERCIAL_LOAN_TH tables needs change along with the 

ACCT_TYPE_CD value reflecting the nature of the data stored within 

these tables in the COMMERCIAL ACCOUNT SYSTEMS. 

In the interim, JIT adhocs should be applied to apprehend the necessary 

changes. 

OLD NEW 

COMMERCIAL_LOAN COMMERCIAL 

COMMERCIAL_LOAN_TH COMMERCIAL_TH 

COMMERCIAL_LOAN_STMT_TH COMMERCIAL_STMT_TH 

ACCT_TYPE_CD (CLA) ACCT_TYPE_CD (CMA) 

 

In short, the word LOAN should be removed and drop out of the 

identified table names.  

No record length data should be affected with this MR. But ALL of the 

systems where these table names and ACCT_TYPE_CD are stated as 

those under the OLD column should be changed as recommended to 

reflect the names and values under the NEW column. 

Initial research work is needed to take place to identify ALL the affected 

tables while team meetings are scheduled, organized and led by team 

leaders to make sure all necessary requirements are met, identified and 

captured by developers performing these search. The preliminary data 

investigation should include and involve database analysts and Database 

Administrators to go through all the connectivity systems and platforms, 

making sure all necessary tables, databases, extracts, ETLs are listed on 

the requirement documentation. 
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Possible extension of this project may result in cases where certain 

commercial threads (transaction records) as listed on the table definitions 

are not past into the COMMERCIAL ACCOUNT SYSTEMS. Extracts 

should be sources from those operating systems into the COMMERCIAL 

ACCOUNT SYSTEMS using the new ACCT_TYPE_CD as CMA.     
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Figure 3.3.1 Related IO of Commercial Banking Systems 

Definitions for Aggregating Online Transactions as related to 

Commercial Account Systems (CMA). 

By collecting input from online transactions from systems such as 

SUNGUARD, WESTERN UNION, MONEYGRAM and other 

PAYMENT Systems. 

ACH 

Or DIRECT DEPOSIT 

WFC 
SHAREOWNER SERVICES 
COMPUTERSHARE TRUST COMPANY, N.A. 
 

FINANCIAL INSTITUTION (FI) 

DEPARTMENT – IMS, EA, EIS 

MONEYGRAM 
WESTERN UNION 
SUNGUARD 

PI 

Plastic 

Issuance 

DDA 

Checking & 

Savings 

TDA 

Time Deposit CD 

(Cert. of Deposit) 

CMA 

Commercial 

Account 

INV 

Investment 

Account 

File input should indicate Account number 

+ status as received (RCV) 
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Summarizing transaction records: 

Amount values should reflect POSITIVE or NEGATIVE as reported on 

the INPUT datafiles. These may generate NEW COLUMNS and an 

EXPANSION of RECORD LENGTH resulting to CHANGE on 

TABLESPACE sizing and STORAGE capabilities.  

Both Design and Production teams were notified, alert and scheduled 

recurring meetings to mitigate any such changes coming down the pipe 

(Waterfall methodology) during R&D (Research and Development).   

 

 

Apply scheduled RUNS on summarized records to Extract – Transform – 

Load and ADD to CUSTOMER ACCOUNTS depending on the 

ACCT_TYPE_CD. ETL input transaction records from SUNGAUARD; 

WESTERN UNION; MONEYGRAM depending on the CUSTOMER. 

Input data may be received DAILY; WEEKLY; BIWEEKLY; 

MONTHLY.  

Both AMOUNT and CHARGES should be summarized before scheduled 

RUNS. 

Deduct CHARGES from summarize AMOUNTS. SEND INPUT files 

INTO ACH DEPARTMENT depending on the ACCT_TYPE_CD. 

Records may reside on the following tables – PI, DDA, TDA, CMA. INV 

depending on the specific account type. 

Keep in mind that as we walked through the different phases of the 

project, we all realized, it was very close to home as had originally 

imagined. Another condition to the puzzle was, with ANY BALANCE to 

the client, customer, entity or institution record, a MONTHLY 

STATEMENT should be sent to the rightful OWNERS. 

These processes would help to limit the number of accounts per USER. 

Again, ACCOUNT NUMBER REUSE is to allow previous OWNERS to 

have their same ACCOUNT NUMBERS. 
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3.3.1 Distribution of Securities 
 As we drill down to the dying issue, I discovered some of their systems 

did not have either these columns SECURITY_TYPE_CD, 

SECURITY_CODE_NM nor the following code and name values for the 

above corresponding columns. 

These classification and categorization of investment products were very 

important to derive with the mapping of these accounts as depicted in 

figure 3.3.1. 

 

 

 SECURITY_TYPE_CD SECURITY_CODE_NM 
 

 ACH Automated Clearing House 

 ICS Investment Credit Securities 

 WMD Winning Money Distribution 

 SPG Structured Product Group 

 CCO Collateralized Credit Obligations 

 IPN Index Profitability Notes 

 PPP Profitability Pass-thru Payments 

 MBSO Monetary Bypass Systems to Owners 

 CDO Credit Deductible Obligations 

  

Table 3.3.1.1 Security Type Code valid values. 

3.3.2 Decision Making During Corporation Share 

Split 
Most corporations rely, depend and thrust subtle resolutions to their 

corporate financial statements without actually taken the burden to reflect 

on certain factors such as dividends when their company stocks (shares) 

splits. 
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Splits do not occur in most cases on regulated timing / scheduled but base 

on their corporation, company or incorporation‟s performance / merger 

procedures such as convergence, absorption, mergence or combination of 

multiple corporations to restructure overheads by the owner(s), reducing 

the number of officers hence busting the overall performance by 

identifying newly improve methodology to accumulate profitability per 

investors / owners of either or companies or shares.  

Resolutions generally indicated by Financial Adaptive Finite Quantitative 

(FAFQ) platforms may not indicate the In-House Financial Statements 

for such corporations.  

1. Many as often, the most debated, disputed column value amongst 

Economists, savvy IT specialists with an incline to actuate / accrued [of 

sums of money or benefits) be received by someone in regular or 

increasing amounts over time] logics or Financial Mathematicians have 

always been the DEBT amount.  

The DEBT amount on total number of available shares multiplied by the 

price per share (PPS) should NOT be regarded when considering 

performance of any corporation. Neither should the company‟s bottom 

line performance be evaluated by considering the outstanding shares. 

When considering the total number of shares including outstanding 

shares, the figure associated with or display on the “DEBT” column 

should be regarded as positive. In this case, trailing issues regarding the 

distribution of profitability‟s should not be apparent or questionable to its 

holders.  

During corporations, companies, or incorporated stock (shares) splits, the 

dividends is usually the inverse (vice versa) of the split ratio. In case the 

value is very high compare to the value per share, an additional amount 

of share could be distributed per holders / employees.  

Let‟s go through a simple example for instance GOOGLE, Inc with a 

share price of $600.00 and had to split 4:1; the resulting table is a typical 

example on how the dividends would be reflected and further distributed. 
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 CURRENT 

SHARE PRICE 

SPLIT RATIO RESULTING 

SHARE PRICE 

GOOG $600.00 4:1 $150.00 

FOR DIVIDEND 

 CURRENT 

DIVIDEND 

VALUE 

RATIO        

(VICE VERSA) 

RESULTING 

DIVIDEND 

VALUE 

 $4.00 1:4 $16.00 

 

The shareability, distribution and usability of the resulting dividend value 

would eventually drop down the final reporting value. At that instance, 

the board of directors are deemed to decide what value to agree on as 

dividend which should not be ≤ $4.00/2 at a minimum. 

It‟s always interesting when such minimal arithmetic consumes our 

precious time, while socializing over the latest h‟ordeurves, traveling 

from unnecessary distance just to decide when to publicize such crucial 

information as pertinent to stock holders as well as employees.                      
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Chapter 4 
 

 

 

Gathering of Requirements 
 

 

 

 

Capitalism on performance and profitability has driven businesses in to a 

new height, keeping their goals in positive momentum while addressing 

restructuring and maintaining their structures. The infrastructure units 

necessary for such developments may be put in place by one or many 

construction businesses depending on the magnitude and location of the 

projects.  

 

Feasibility studies of similar projects are mostly used in deriving the 

current expense of newly defined projects to come up with a ballpark 

estimate before involving regular stakeholders into the business deal. Its‟ 

always nice to have projected deals lined up although the constant 

continuity set forth for these corporations to advertise their businesses are 



  30  Chapter 4  Gathering of Requirements 

   

necessary to maintain their customers and clients, to strive in meeting the 

companies‟ bottom line giving stakeholders a reason to buy into the 

project and invest in their markets and corporations. 

 

SVEN Corporation is a typical corporation doing businesses in many 

sectors to meet up with the demand of both population and location 

driven businesses both locally and globally depending on the demands. 

SVEN Corporation is primarily involving in construction, estate 

development, manufacturing, distribution, information technologies to 

name a few.  

 

This should be one their candidate corporation where they would want to 

initiate business deals and negations up-front.  This is also a good time 

for other investors to initiate business-2-business depending on the 

performance and seamless effort to access their data.  

 

 

4.1 How to Identify Other Potential 

Customers  
 

We have noticed that during requirement gathering, the possibilities of 

identifying potential customers‟ are high. This is also the best time to 

tally other questions and requests which are not related to the project in 

hand.  Those questions may surface in the future and send to the 

company corporate‟s sponsors to determine if there is any usefulness to 

implement such procedures to meet their customer‟s satisfactions.  

 

In this case, you get to derive an OutSource customer base within the 

company. Internal customers doing business-to-business together with 

clients from different departments generate substantial customer base to 

steer a project from inactive to active or vice versa. 

 

In the past, with more undeveloped rural areas, the needs to include 

unused streets to indicate mapping directions were not necessary. Once 

these rural areas becomes developed, the highways, exits, streets, avenues, 

boulevards, gates and circles are included within the location database 

before becoming available within the database as newly added 

information to identify locations from point A to B.  
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The necessary data for both commercial and residential locations should 

include all highways, exits, streets, avenues, boulevards, gates, and 

circles leading to a commercial or residential building. Table 

4.1.1.1below illustrates information stored on databases as related to 

addresses.  

 
No. of 

Interested 

Parties seeking 

Map Details 40 200 40 10 20 30 10 10 5 

Year 1970 1975 1980 1985 1990 1995 2000 2010 2015 

 

Table 4.1.1 Most Parties already have access to detailed address through 

the internet  

 

Address 

Accessibility  

Map 

include 

Streets 

and 

Avenues 

Map include 

both Streets 

and Avenues, 

and 

Highways 

Map 

include 

Streets and 

Avenues, 

Highways 

and Exits 

Map include 

Streets, 

Avenues, 

Highways, 

Exits and 

Parks 

Map include 

All Detailed 

information 

of an 

Address   

Phone Directory  Yes Yes 
Yes 

Not Exits 

Yes 

Not Exits 

Yes 

Not Exits 

Mapquest  Yes Yes Yes Yes Yes 

Google  Yes Yes Yes Yes Yes 

Internet  Yes  Yes Yes Yes Yes 

 

Table 4.1.2 Phone Directories provides addresses not Exits or directions 

 

All the attributes are stored on Map Location Database (MLD) where the 

information is then splitted into two different databases using an indicator 

from the Map Location Database records. This indicator is use for 

differentiating commercial addresses from residential addresses although 

you may run into situation where you have both commercial and 

residential addresses in the same building.  
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As Structured Systems Engineers, it‟s advisable to design your systems 

to account for erroneous data entry by applying referential integrity to the 

tables base on their primary, foreign and associative relationships on both 

keys and indexes. 

 

Most database are updated by performing an add function from extracts 

already stored on the database. If any of these record(s) is not added 

during the run process, the record gets written into a table for further 

research and analysis. Eventually, here is where detailed data inspection 

and identification takes place before the record(s) can be added into the 

MLD keeping the systems in synch with information from their dedicated 

information databases.      

 

Figure 4.1.1 – MLD Structure Diagram 
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Figure 4.1.2 E-R Schema of Address LDM 

 

  

RESIDENCIAL ADDRESS 
# ADDRESS ID 
* ADDRESS NAME 
* ADDRESS TYPE CODE 
* START DATE 
 

COMMERCIAL ADDRESS 
# COMM ADDRESS ID 
* COMM ADDRESS NAME 
* ADDRESS TYPE CODE 
* START DATE 
 

 

ADDRESS 
# ADDRESS ID 
* ADDRESS NAME 
* ADDRESS TYPE CODE 
* START DATE 
◦ END DATE 
◦ STREET ADDRESS LINE 1 
◦ STREET ADDRESS LINE 2 
◦ CITY 
◦ ZIP CODE 
◦ COUNTRY 
◦ COMMENT 
 

Detailed of 

Detailed by 

detailed by 

detailed of 

Belongs to 

Used in 
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4.1.1 CUSTOMER ADDRESS 
As we discussed in previous chapters, the requirement and requests of 

providing detailed customer‟s address mostly depend on the parties 

requesting this information. In other to design application systems to 

support the needs of such request, a Decision Support Systems (DSS) is 

necessary for identifying business rules and constraints to meet the desire 

requirement. 

Depending on the use of this data, the selection criteria from different 

relations should be identified and use during the physical database 

implementation. All the require attributes related to the request are 

identified in all of the entities within ADDRESS (MAP) DATABASE to 

meet the request.  

A CUSTOMER belongs to an ADDRESS. There are several address 

types associated to a CUSTOMER. A CUSTOMER may have multiple 

residential and Commercial ADDRESSES. Both residential and 

commercial address types are within these two groups of addresses, 

where other address types are derived from both residential and 

commercial; hence, creating recursive tuples within ADDRESS relation 

(entity). 

In order to be able to identify ALL ADDRESSES belonging to a 

CUSTOMER, normalization of the ADDRESS to CUSTOMER 

relationship is required and maintained by providing an ADDRESS 

TYPE entity. 

In this case, the CUSTOMER entity consist of customer attributes, with 

related address attributes in the ADDRESS entity and the ADDRESS 

TYPE entity contains information on the type of addresses for a given 

CUSTOMER. Due to the nature of multiple addresses, a construction of 

composite keys will aid to eliminate duplicate tuples. Usage of address 

types as part of the composite key and attribute is needed to avoid 

duplication of unique records.       

 

 



   4.1 How to Identify Other Potential Customers       35  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESIDENCIAL ADDRESS 
# ADDRESS ID 
* ADDRESS NAME 
* ADDRESS TYPE CODE 
* START DATE 
 

COMMERCIAL ADDRESS 
# COMM ADDRESS ID 
* COMM ADDRESS NAME 
* ADDRESS TYPE CODE 
* START DATE 
  
 

 

ADDRESS 
# ADDRESS ID 
* ADDRESS NAME 
* ADDRESS TYPE CODE 
* START DATE 
◦ END DATE 
◦ STREET ADDRESS LINE 1 
◦ STREET ADDRESS LINE 2 
◦ CITY 
◦ ZIP CODE 
◦ COUNTRY 
◦ COMMENT 
 
 
 

Detailed of 

Detailed by 

detailed by 

detailed of 

Belongs to 

Used in 

CUSTOMER 
# CUSTOMER ID 
* CUSTOMER NAME 
* FNAME 
* LNAME 
◦ MINIT 
◦ SSN 
◦ TAX ID 
 

ADDRESS TYPE 
# ADDRESS ID 
* ADDRESS TYPE CODE 
• CUSTOMER ID 
  
  

for 

Belongs to 

Type of 

Type by 
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Figure 4.1.1.1 CUSTOMER ADDRESS ER Schema 

 

 

 

We‟ll discuss and identify all the RELATIONS and ATTRIBUTES for 

the ADDRESS and CUSTOMER ADDRESS schemas, to illustrate how 

tuples in these tables will be stored in the newly design and develop 

subsystem application making it easier for end users to access this data.  

 

ADDRESS 

ADDRESS ID ADDRESS NAME ADDRESS TYPE CODE START DATE END DATE 

 

STREET ADDRESS LINE 1 STREET ADDRESS LINE 2 CITY ZIP CODE 

 

COUNTRY COMMENT 

 

 

 

RESIDENTIAL ADDRESS 

ADDRESS ID ADDRESS NAME ADDRESS TYPE 

CODE 

START DATE 

 

 

COMMERCIAL ADDRESS 

COMM 

ADDRESS ID 

COMM ADDRESS NAME ADDRESS TYPE CODE START DATE 

 

Table 4.1.1 ADDRESS Physical tables Structures 
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ADDRESS 

ADDRESS ID ADDRESS NAME ADDRESS TYPE CODE START DATE END DATE 

 

STREET ADDRESS LINE 1 STREET ADDRESS LINE 2 CITY ZIP CODE 

 

COUNTRY COMMENT 

 

 

ADDRESS TYPE 

ADDRESS ID ADDRESS TYPE CODE CUSTOMER ID 

 

CUSTOMER 

CUSTOMER ID CUSTOMER NAME FNAME LNAME MINIT 

 

SSN TAX ID 

 

RESIDENTIAL ADDRESS 

ADDRESS ID ADDRESS NAME ADDRESS TYPE 

CODE 

START DATE 

 

 

COMMERCIAL ADDRESS 

COMM 

ADDRESS ID 

COMM ADDRESS NAME ADDRESS TYPE CODE START DATE 

 

Table 4.1.1 CUSTOMER ADDRESS Physical tables Structures 

 

Below are sample data accessible from GOOGLE MAPS to the detailed 

from point A to B.  Each added attributes were logged into the Map 

Location Database using Object Oriented Programming to couple and 

navigate the data. 
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4.2 Definitions of terms  
 

Capitalism is an economic and political system in which a country's trade 

and industry are controlled by private owners for profit, rather than by the 

state. 

 The government gets involve in Regulations of the pricing within the 

trading industry by performing actualities analyses of goods and services to 

determine the mean, average, low and high medians. 

 

A system of economics based on the private ownership of capital and 

production inputs, and on the production of goods and services for profit. 

The production of goods and services is based on supply and demand in 

the general market (market economy), rather than through central 

planning (planned economy). Capitalism is generally characterized by 

competition between producers. Other facets, such as the participation of 

government in production and regulation, vary across models of 

capitalism. 
 

Profitability is the ability of a business to earn a profit. A profit is what 

is left of the revenue a business generates after it pays all expenses 

directly related to the generation of the revenue, such as producing a 

product, and other expenses related to the conduct of the business' 

activities. 

 

Stakeholder is a party that has an interest in an enterprise or project. The 

primary stakeholders in a typical corporation are its investors, employees, 

customers and suppliers. However, modern theory goes beyond this 

conventional notion to embrace additional stakeholders such as the 

community, government or trade associations. 

 

Object Oriented Programming (OOP) is an event driven language 

model organized around objects and event deriving "actions" and data 

rather than logic. Historically, a program has been viewed as a logical 

procedure that takes input data, processes it, and produces output data. 
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Within an OO Database a unique system-generated object identifier (OID) 

is created for each object. 

 

4.3 COUPLING   
Data coupling occurs when modules share data through, for example, 

parameters. Each datum is a granular piece, and these are the only data 

shared (e.g., passing an integer to a function that computes a square root). 

Coupling also occurs when one module is modified or relied on internal 

related subroutines of another module (e.g., accessing local data of 

another module). 

 

 

Figure 4.3.1.2 – Area Skyview Map 

 

With the demand on detailed granularity information needed in order to 

get from point A to B, added information requested were collected and 

stored in the Map Location Database given accessibility to the general 

public through Map Quest, Google Maps apps and other map search tools. 

These add-ons applications are available out there and are -a nice to have 

on your devices or tools at your disposal.  
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Information like this comes in handy when stranded getting from one 

point to another or may have forgotten your hardcopy printout directions 

before heading out, in that case, if you happen to own most of the recent 

computer device apps models which are equipped with built-in navigators, 

or wide screen T-Mobile, iPhones, iPads, iPods etc. you should be able to 

access the directions to your destinations easily.       

 

On the diagram below, is a detailed map with direction from N 24
th

 

Avenue West Trailhead to Lincoln Park Middle School including the 

time it will takes and the distance in miles between two points. 

 

As we‟ll see in PART IX where I went into detailed discussing 

optimization and configuration of database systems implementation, you 

will notice that it‟s essential and required. To optimize databases, built-in 

procedures are available within their operating systems to defragment, 

configure, compress and expansion of storage spaces if needed by 

running those procedures through systems control panels. 

 

PART IX covers chapters discussing the following topics in detailed 

which are Optimization, Defragmentation, Configuration, Expansion and 

Compression.   
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Figure 4.3.1.3 – Detailed Map Location 
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Figure 4.3.1.4 Map direction from point A to B 
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4.4 Requirements Gathering Techniques 
Requirements Gathering 

 Characteristics for (reasons why) gathering requirements 

Avoid Impertinence 

 Question Issues 

Avoid Impartiality 

 Find the best organization solution 

Relaxation of constraints 

 Constraints could have been applied at 

different processing iterations 

Attention to detail 

Reframing 

 View the organization in new ways 

 

Techniques 

 Interviews 

Open-ended and close-ended questions 

Preparation is keyed 

 Questionnaires 

Must be carefully designed 

Can contain close-ended as well as open-ended questions 

 Brain Storming Sessions 

 Bring questions related topics 

 Narrow list of questions 

 Document requirements 

 Observing workers 

Analyzing business documents 

 Joint Application Design (JAD) 

 Informing project team Usage throughout project 

 Prototyping 

 Provide Initial guidelines 

 Document Areas of Improvement 

 Observations 
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4.5 Interviews 
• Gather facts, opinions and speculations 

• Observe body language and emotions 

• Guidelines 

Planning 

• Checklist 

• Appointment 

Be neutral 

Listen 

Seek a diverse view 

 

Interviews Steps 

● Selecting Interviewees 

● Based on information needs 

● Best to get different perspectives 

  Stakeholders 

  Mangers 

  End Users 

● Keep organizational politics in mind 

 

Designing Interview Questions 

Types of Questions 

Closed-Ended Questions 

 How many telephone orders are received per day? 

 How do customers place orders? 

 What additional information would you like the new system to 

provide? 

Open-Ended Questions 

 What do you think about the current system? 

 What are some of the problems you face on a daily basis? 

 How do you decide what types of marketing campaign to run? 

Probing Questions 

 Why? 

 Can you give me an example? 

 Can you explain that in a bit more detail? 

 

Organizing Interview Questions 

 Unstructured interview useful early in information gathering 

 Goal is broad, roughly defined information 

Structured interview useful later in process 
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   Goal is very specific information 

 

Interview Preparation Steps 

Prepare general interview plan 

• List of questions 

• Anticipated answers and follow-ups 

Confirm areas of knowledge 

Set priorities in case of time shortage 

Prepare the interviewee 

• Schedule 

• Inform of reason for interview 

• Inform of areas of discussion 

 

Conducting the Interview 

  Appear professional and unbiased 

Record all information 

Check on organizational policy regarding tape recording 

Be sure you understand all issues and terms 

Separate facts from opinions 

Give interviewee time to ask questions 

Be sure to thank the interviewee 

End on time 

 

Conducting the Interview Practical Tips 

 Take time to build rapport 

 Pay attention 

 Summarize key points 

 Be succinct 

 Be honest 

 Watch body language 

 

Post-Interview Follow-Up 

 Prepare interview notes 

 Prepare interview report 

 Have interviewee review and confirm interview report 

 Look for gaps and new questions 

 

4.5.1. JOINT APPLICATION DESIGN (JAD) 
Joint Application Development 

 A structured group process focused on determining requirements 
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 Involves project team, users, and management working together 

 May reduce scope creep by 50% 

 Very useful technique 

JAD Participants 

 Facilitator 

 Trained in JAD techniques 

 Sets agenda and guides group processes 

 Scribe(s) 

 Record content of JAD sessions 

 Users and managers from business area with broad and detailed 

knowledge 

JAD Sessions 

 Time commitment – ½ day to several weeks 

 Strong management support is needed to release key participants 

from their usual responsibilities 

 Careful planning is essential 

 e-JAD can help alleviate some problems inherent with groups 

 

Managing Problems in JAD Sessions 

 Reducing domination 

 Encouraging non-contributors 

 Side discussions 

 Agenda merry-go-round 

 Violent agreement 

 Unresolved conflict 

 True conflict 

 Use humor 

 

Questionnaires 

• A set of written questions, often sent to a large number of people 

 

Mostly closed-ended questions 

• May be paper-based or electronic 

• Select participants using samples of the population 

• Design the questions for clarity and ease of analysis 

• Administer the questionnaire and take steps to get a good response rate 

• Questionnaire follow-up report 

 

Administering Questionnaires 

• Choosing respondents 

Should be representative of all users 
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Types of samples 

 Convenient 

 Random sample 

 Purposeful sample 

 Stratified sample 

 

 

Good Questionnaire Design 

• Begin with non-threatening and interesting questions 

• Group items into logically coherent sections 

• Do not put important items at the very end of the questionnaire 

• Do not crowd a page with too many items 

• Avoid abbreviations 

• Avoid biased or suggestive items or terms 

• Number questions to avoid confusion 

• Pretest the questionnaire to identify confusing questions 

• Provide anonymity to respondents 

 

Document Analysis 

• Study of existing material describing the current system 

• Forms, reports, policy manuals, organization charts describe the 

formal system 

• Look for the informal system in user additions to forms/report 

and unused form/report elements 

• User changes to existing forms/reports or non-use of existing 

forms/reports suggest the system needs modification 

• Types of information to be discovered: 

Problems with existing systems 

Opportunity to meet new need 

Organizational direction 

Names of key individuals 

Values of organization 

Special information processing circumstances 

Rules for processing data 

Observation 

• Watch processes being performed 

• Serves as a good method to supplement interviews 

• Users/managers often don‟t accurately recall everything they do 

• Checks validity of information gathered other ways 

• Be aware that behaviors change when people are watched 

Often difficult to obtain unbiased data 

• Be unobtrusive 
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• Identify peak and lull periods                                                                                                                                                                 
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4.5.1.1 Selection of Collecting Requirement Techniques 
 

 INTERVIEWS JAD QUESTIONNAIRES DOCUMENT 

ANALYSIS 

OBSERVATION 

 TYPE OF 

INFORMATION 
As-Is 

Improve  

To-Be 

As-Is 

Improve 

To-Be 

As-Is  

Improve 

As-Is As-Is 

DEPTH OF 

INFORMATION 
High High Medium High Low 

BREADTH OF 

INFORMATION 
Low Medium High High Low 

INTEGRATION 

OF 

INFORMATION 

Low High Low Medium Low 

USER 

INVOLVEMENT 
Medium High Low Low High 

COST Medium Low-

Medium 

Low High Low-Medium 

 

 

4.5.2. Prototyping 
• Prototyping 

Repetitive process 

Rudimentary version of system is built 

Replaces or augments SDLC 

Goal: to develop concrete specifications for ultimate 

system 

• Quickly converts requirements to working version of system 

• Once the user sees requirements converted to systems, will ask 

for modifications or will generate additional requests 

• Most useful when: 

User requests are not clear 

Few users are involved in the system 

Designs are complex and require concrete form 

History of communication problems between analysts and 

users 

Tools are readily available to build prototype 

• Drawbacks 

Tendency to avoid formal documentation 

Difficult to adapt to more general user audience 

Sharing data with other systems is often not considered 
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Systems Development Life Cycle (SDLC) checks are 

often bypassed 
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Chapter 5 
 

 

 

 

Performing Analysis on 

Required Data 
 

 

 

 

There are several ways to perform data analysis on required data, 

depending on the source and target of the data. When developing Online 

Transaction Analytics Processes (OLAP) Systems, the major 

consideration knowing that most of the data are produced from online 

data entries keyed in by both employees and customers alike. In today‟s 

business to business, customers do major of their data entries, allowing 

them to enter in the appropriate information as needed.  

 

Within the information systems, these data is termed as what you see is 

what you get also known as WYSIWYG other books may term it as data 

in is data out (DIIDO). 
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To further meet and satisfy our customer‟s needs due to certain irregular 

noticeable data, stakeholders of these corporations needs to buy into the 

latest enterprise management tools to implement easibility, accessability, 

tracebility and reliability on their data to accomplish such goals by 

providing cleanse and conformed data within a given corporation.   

  

When these enterprise management tools are implemented, which may 

take six to two years depending on the nature of the data and usage of 

such data in the corporation, the department chosen to lead such 

implementation becomes the dedicated source and provider of standards 

conformed data of that corporation. During the implementation period, 

data are available to both external and internal customers while further 

standardization, conformity and accessibility is performed to meet 

Decision Support Systems (DSS), Corporate Reporting Resources (CRR), 

Customer Interface (CI) and Market Analysis Systems (MAS) 

requirements.   
 

5.1 Identifying Customer Address 
 

In the example of Map Location Database, most of the initial data is 

logged through Public Works departments by contract agents or 

employees, land developers and both resident and commercial customers 

through the mailing systems which is primarily United Postal Services by 

feeling out new or changed address forms.  These addresses are then 

propagated into the Map Location relational database management 

systems consisting of the necessary required attributes to identify a 

particular location.  
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Figure 5.1.1 

This diagram above depicts an E-R of a section of Map Location Database 

which consists mostly of the address segment. This section will be covered in 

depth on PART IV dealing with Design and Analysis. 
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5.2 Identifying Systems Analysis 
Systems Analysis is key and very important in identifying the necessary 

requirements to the development of any new systems or enhancing 

existing application software systems. This part of a project is crucial to 

take place up front before further investment is render to such endeavors.  

 

Identification of stakeholders is as important to the development of the 

Application in question and should have adequate knowledge on the 

necessary information they would like to collect and from what entities. 

These entities may vary from industries driven, education, organizations 

to government etc. 

 

Stakeholder interviews are a common technique used in requirement 

analysis. Though they are generally idiosyncratic in nature and focused 

upon the perspectives and perceived needs of the stakeholder, often this 

perspective deficiency has the general advantage of obtaining a much 

richer understanding of the stakeholder's unique business processes, 

decision-relevant business rules, and perceived needs.  

 

Consequently this technique can serve as a means of obtaining the highly 

focused knowledge that is often not elicited in Joint Requirements 

Development sessions, where the stakeholder's attention is compelled to 

assume a more cross-functional context, and the desire to avoid 

controversy may limit the stakeholders‟ willingness to contribute. 

Moreover, the in-person nature of the interviews provides a more relaxed 

environment where lines of thought may be explored at length. 

 

Limitation of 3 to 4 immediate stakeholders on a sizable project is perfect 

to keep the team moving towards producing a firm document to rely on 

and used as an action taken to progress towards design phase of the 

project. 

 

5.3 Key Definitions of System Analysis 
The systems analysis has to be concise and brief to identify the following 

in order to present stakeholders and end Users with approximate time 

frames on the project life-cycle associated with cost estimates. The 

following requirement techniques are needed in classifying the state of 

the systems in question.     



  56  Chapter 5  Performing Analysis on Required Data 

   

• The As-Is system is the current system and may or may not be 

computerized 

• The To-Be system is the new system that is based on updated 

requirements 

• The System Proposal is the key deliverable from the Analysis 

Phase 

 

5.3.1. Requirements Determination 
What is a Requirement? 

Requirement can be based on the following depending on the wholesome 

of the systems to be designed -  

• A statement of what the system must do 

• A statement of characteristics the system must have 

• Focus is on business user needs during analysis phase 

• Requirements will change over time as project moves from 

analysis to design to implementation 

Requirement Types 

• Functional Requirements 

A process the system hast to perform 

Information the system must contain 

• Nonfunctional Requirements 

Behavioral properties the system must have 

� Operational 

� Performance 

� Security 

� Cultural and political 

Determining Requirements 

• Participation by business users is essential 

• Three techniques help users discover their needs for the new system: 

Business Process Automation (BPA) 

Business Process Improvement (BPI) 

Business Process Reengineering (BPR) 

Basic Process of Analysis 

• Understand the “As-Is” system 

• Identify improvement opportunities 

• Develop the “To-Be” system concept 

• Techniques vary in amount of change 

BPA – small change 

BPI – moderate change 

BPR – significant change 

• Additional information gathering techniques are needed as well 
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5.4 Requirements Analysis Techniques 

5.4.1 Business Process Automation 
Identifying Improvements in As-Is Systems 

●Problem Analysis 

Ask users to identify problems and solutions 

Improvements tend to be small and incremental 

Rarely finds improvements with significant business value 

● Root Cause Analysis 

Challenge assumptions about why problem exists 

 

Trace symptoms to their causes to discover the “real” problem 

5.4.2 Business Process Improvement 
Duration Analysis 

● Calculate time needed for each process step 

● Calculate time needed for overall process 

● Compare the two – a large difference indicates a badly fragmented 

process 

● Potential solutions: 

Process integration – change the process to use fewer people, each 

with broader responsibilities 

Parallelization – change the process so that individual step are 

performed simultaneously 

Activity-Based Costing 

● Calculate cost of each process step 

● Consider both direct and indirect costs 

● Identify most costly steps and focus improvement efforts on them 

 

Benchmarking 

● Studying how other organizations perform the same business process 

● Informal benchmarking 

Common for customer-facing processes 

Interact with other business‟ processes as if you are a customer 

 

 

 

Business Process Reengineering (BPR) 

● Search for and implementation of radical change in business processes 

to achieve breakthrough improvements in products and services 

● Goals 
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Reorganize complete flow of data in major sections of an 

organization 

Eliminate unnecessary steps 

Combine steps 

Become more responsive to future change 

● Identification of processes to reengineer 

Key business processes 

● Set of activities designed to produce specific output for a particular 

customer or market 

● Focused on customers and outcome 

● Same techniques are used as were used for requirements determination 

● Identify specific activities that can be improved through BPR 

● Disruptive technologies 

Technologies that enable the breaking of long-held business rules 

that inhibit organizations from making radical business changes 

5.4.3 Business Process Reengineering Steps 
Outcome Analysis 

● Consider desirable outcomes from customers‟ perspective 

● Consider what the organization could enable the customer to do 

Technology Analysis 

● Analysts list important and interesting technologies 

● Managers list important and interesting technologies 

● The group identifies how each might be applied to the business and 

how the business might benefit 

Activity Elimination 

● Identify what would happen if each organizational activity were 

eliminated 

● Use “force-fit” to test all possibilities 

 

5.4.3.1 Selecting of Collecting Analysis Technique 
 
 BUSINESS 

PROCESS 

AUTOMATION 

BUSINESS 

PROCESS 

IMPROVEMENT 

BUSINESS 

PROCESS 

REENGINEERING 

POTENTIAL 

BUSINESS 

VALUE 

Low-

Moderate 

Moderate High 

PROJECT 

COST 
Low Low-Moderate High 

BREADTH OF 

ANALYSIS 
Narrow Narrow-

Moderate 

Very Broad 
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RISK 

 
Low-

Moderate 

Low-Moderate Very High 

 

  



  60  Chapter 5  Performing Analysis on Required Data 

   

 

 

 

 

 

 

 

 

 

 

PART II 
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Chapter 6 
 

 

 

Entities Relationships 

Modeling 
 

 

 

 

On this chapter we are going to discuss the importance of Entities – 

Relationships Data Modeling and why we should design the data flow of 

these structures before getting into developing the application systems.  

 

First of all, let‟s define the terms before demonstrating these 

methodologies using examples as shown within this chapter. When 

constructing an Information Database Management Systems (IDMS) its‟ 

always necessary and mandatory to identify both basic and detailed 

requirements on a diagrammatic format in order not to miss out on any of 

the required entities / attributes. 

 

During the preliminary requirement gathering, a conceptual data model 

structure is helpful to capture the required data flow. 
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6.1 Conceptual Entity – Relationship Model 
The Entity – Relationship (ER) model is use for illustrating conceptual 

data model. These type of modeling are frequently use for conceptual 

database design of applications, Relational Database Management 

Systems (RDBMS), Database Management Systems (DBMS) and 

Information Management Systems (IMS). 

 

Here is an example illustrating the flow of a simplified conceptual 

database model as shown on figure 6.1 from requirement collection and 

analysis. This conceptual database design is use as a working tool by the 

designers to make sure that all requirements, collection of data, 

walkthroughs with stakeholders to avoid any conflicts or missing 

requirements and making sure all requirements and analysis have been 

met before the high-level transaction specifications are coded and 

fulfilled.  

 

From the functional design specifications, the construction of the 

database application systems can then proceeds parallel without major 

changes during the collection of metadata and diagrams illustrating the 

Logical and Physical Database Design.  

 

Modifications to the conceptual design may still be added into this initial 

project timelines depending on how far into the lifecycle the entire 

project is or an addendum should be written up by the business analysts 

gathering requirements to be address later as a new version / release of 

the same project. 

 

The approach on the Physical Database Design is based on the conceptual 

design incorporating both record layouts and functional systems data 

flows including the systems interface(s) and associated transformations if 

needed.  

  

One of the reasons for the success of commercial relational DBMSs is the 

SQL standard. The lack of a standard for ODMSs for several years may 

have caused some potential users to shy away from converting to this 

new technology. Subsequently, a consortium of ODMS vendors and users, 

called ODMG (Object Data Management Group), proposed a standard 

that is known as the ODMG-93 or ODMG 1.0 standard. This was revised 

into ODMG 2.0, and later to ODMG 3.0. The standard is made up of 

several parts, including the object model, the object definition language 
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(ODL), the object query language (OQL), and the bindings to object-

oriented programming languages. 

Figure 6.1 – Conceptual Database Model 
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6.2 Example of Conceptual Database Design to fulfill 

VMNF Corporation requirements  
 
 
In this example, we‟ll cover the following requires necessary to design a 

conceptual database design and collection of data to meet the 

corporations‟ request while capturing all the ER data model entities, 

attributes and relationships to maintain dynamic, relational database 

management systems. This database keeps track of Employee, 

Department and Project records. The designers‟ identifies a list of 

requirements that must be met for this corporation as follows. 

 

1. The company structured into departments and each department 

has a unique name, number and a particular employee who 

manages the department. The StartDate when the employee starts 

manages the department is recorded and stored on the database. 

Depending on the size of the department, the company may have 

more than one employee managing a department. A department 

may have several locations. 

 

Entity: Department 

 
Attributes DeptName Number EmpName Manages StartDate NoOfEmployee 

       

 

2. A department controls a number of projects, each of which has a 

unique name, number in a single location. 

 

Entity: Project 

 
Attributes ProjName ESSN Number Location EmpName Hour 

       

 

3. Each Employee‟s attributes are captured on a separate entity; 

which are name, social security number, address, salary, sex, and 

birthdate. An employee is assigned to one department but may 

have assignment from multiple departments. We‟ll need to track 

the names and projects per employee on the project entity above. 
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Entity: Employee 

 
Attributes EmpName EmpNum SSN Address Salary Sex BDate DepartNum 

         

 

3a.)  We need to keep track of Secondary Entities related 

to Employee which are Address and Name in a granular 

level. 

 

Entity: Employee Name 

 

Attributes EmpName FName Minit LName 

     

 

 

 

Entity: Address 

 

Attributes Number Street ApartmentNum City State Zip 

       

 

4. We need to keep track of the number of hours each employee 

works per week on each project. We also need to keep track of the 

direct supervisor of each employee. 

5.  

Entity: Supervisor 

 

Attributes SupName SupNum EmpNum ProjName ProjLoc Hour 

       

 

6. We need to keep track of the number of dependents per employee 

for insurance purposes. Each dependent‟s name, sex, birthdate 

and relationship of the employee are stored on the dependent 

entity. 

 

Entity: Dependent 

 

Attributes ESSN DepName Sex BDate RltnpEmp 
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These Entities are displayed on the ER schema below depicting the 

detailed attributes that we‟ll capture and stored for the purpose of 

meeting the requirements of implementing this application database. 

 

 
 

Figure 6.2.1 ER Schema for VMNF Corporation Database 

 

This ER Schema is a roadmap of the Enterprise Resource Management 

Systems (ERMS) a.k.a Resource Planning Management (RPM) tool of 

this Corporation.  
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6.3 Properties and Features of An Entities – 

Relationships Schema 
 

The required objects captured of an ER schema are entities, attributes and 

relationships. From these objects, derivations of logical data model takes 

place, expanding and making sure that each entity, consisting of 

attributes and relationships are represented.  

 

An entity is a “noun” or “pronoun” in the real world with different 

properties to qualify its existence. Examples of entity as an object with a 

physical existence are – Employee, car, house, person or an object with a 

conceptual existence such as – a company, job, university and course. 

Each entity consists of properties and features which are called Attributes 

to better qualify and quantify the entity.  

 

The key attribute(s) of an entity is very important because it keeps the 

uniqueness of a record within that entity and eliminates redundancy 

within that entity. These attribute(s) are stored as primary keys, index 

keys, foreign keys or associative keys as columns within tables on their 

actual physical database application systems. 

 

Required value sets which are referred to as domain or range can be 

captured for each attribute if need be. During physical data model 

schemas implementation, the range features are used per column for 

maintaining such constraints. Similarly, we can specify the value sets and 

display of an attribute by defining the datatypes with allowance to display 

the requested looks of the value. 
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6.3.1 Examples of value sets and displays  

Employee Entity with record e1 consisting of Name, SSN, Age, Phone 

Number, etc. These attributes can be easily represented with requested 

displays as shown below. 

 

 

 

     e1  

   

 

 

Figure 6.3.1 Sample Entity and Attributes 

The requested display representation should look like the value sets in the table 

below with sample datatypes and data from frequently used database packages. 

Req. Name SSN Age PhoneNum 

 Character(50) Character(9) Integer Character(10) 

In Annerie G. Bravo 555232005 16 6152225555 

Specs. Display Spaces e.g. 

FName Minit LName 

Display hyphen 

e.g.  

SSS-SSS-SSSS 

Age range 

16 to 80 

Display hyphen e.g. 

XXX-XXX-XXXX 

Out Annerie G Bravo 555-23-2005 16 615-222-5555 

 

Table 6.3.1 Value Sets and Displays 

The resulted values after specifying and performing the transformation 

rules to the above attributes (columns) their display values are seen as 

shown on the green row indicated on table 6.3.1 value Sets and Displays. 

 

 

Mathematically, an attribute A, of entity E whose value set is V can be 

defined as a function from E to the power set* of V as follows 

A : E       P(V) 

Name 

SSN 

Age 

PhoneNum 



   6.3 Properties and Features of An Entities – Relationships Schema       69 

   

Normally, we refer to the value of attribute A for entity e as A(e). The 

definition of a Record R of Entity E whose values ranges from single-

valued, multi-valued attributes as well as null values attributes are 

represented within that Record R as the function from R to the power set* 

of V as follows E(R*)   E : R        P(V). 

 

For a single-valued attributes, A( e) is restricted to being a singleton 

where a singleton is defined as a set with only one possible element 

(value). Whereas there are no restrictions of multi-valued attributes.  For 

a composite attribute A, the value set V is a Cartesian product of                 

 

P(V1), P(V2) - - - - - P(Vn) where V1, V2, V3, -----Vn are the value sets of 

the single component attributes that forms A: 

 

 

 

 

V = P(V1)  X  P(V2)  X - - - -  X  P(Vn) 

 

 

Notice that the composite and multivalued attributes can be nested in an 

arbitrary way which can be represented by arbitrary nesting by grouping 

components of a composite attribute between parentheses ( ) and 

separating the components with commas, and by displaying multivalued 

attributes between braces { } or bracket[ ]. 

 

An example of an entity with composite multivalued attributes can be an 

EMPLOYEE who have multiple residence, each residence have multiple 

phone numbers, an AddressPhone for a PERSON can be stored similarly 

to this example on table 6.3.2 shown below. 

 

 

 

{AddressPhone( {Phone(AreaCode,PhoneNumber)}, 

Address(StreetAddress(Number;Street,ApartmentNumber), 

City,State,Zip))} 

 
Table 6.3.2 A multivalued Composite Attribute AddressPhone with multivalued and Composite 

Components 
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6.4 Relationships, Roles and Structural 

Constraints 
  

In this section we are going to redefine the relationships, roles and 

structural constraints as illustrated and discussed on section 6.2 which is 

duplicated here to aid with our discussions and normalizing relationships 

to store as entities and attributes. 

 

 

 

Figure 6.4.1 ER Design Schema of Application Database Systems     
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We will now examine and normalize each decision in order to further 

redefine some of its‟ attributes which may be represented by composite 

and multivalued sets. The cardinality ratio and participation constraints 

were determine from the requirement list covered in section 6.2 and their 

relationship types are listed below. If this list does not fulfill all of the 

cardinality ratios and dependencies as requested, then the users must be 

questioned to further determine those structural properties.   

 

1. MANAGES, a 1:1 relationship type between EMPLOYEE and 

DEPARTMENT which implies that an EMPLOYEE participation 

to a given DEPARTMENT is required and at the same time an 

EMPLOYEE from that DEPARTMENT MANAGES other 

EMPLOYEE(S) within the same DEPARTMENT hence the 

relationship is dual from DEPARTMENT to the same 

EMPLOYEE. 

 

 In this case, resolving the decision of MANAGES, the 

question to users were, can an EMPLOYEE be 

MANAGED by a manager from a different 

DEPARTMENT?  

 Is it always true that an EMPLOYEE is MANAGED? 

In this scenario, it‟s covered as explain above. 

 

2. WORKS_FOR, a 1:N relationship type between DEPARTMENT 

and EMPLOYEE. Both participations are total. 

 

3. CONTROLS, a 1:N relationship type between DEPARTMENT 

and PROJECT. The participation of PROJECT is total, whereas 

that of DEPARTMENT is determined to be partial. 

 

 In this case, the question to the Users was that, why is the 

DEPARTMENT not a total participant when it comes to 

resolving DEPARTMENT to PROJECT relationship?  

The reason is that a DEPARTMENT can exist without a 

PROJECT at a given time.    
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4. SUPERVISION, a M:N relationship type between EMPLOYEE 

(in the supervisor role) and EMPLOYEE (in the supervisee role). 

An EMPLOYEE who is a SUPERVISOR is in total participation 

while an EMPLOYEE who is not a SUPERVISOR is determined 

to be partial, after the users indicated that not every employee is a 

supervisor whereas a supervisor is always an employee.  

 

5. WORK_ON, a M:N relationship type between EMPLOYEE and 

PROJECT. Both Participations are determined to be total, since 

an EMPLOYEE is always working on a PROJECT. 

 

6. DEPENDENT_OF, a 1:N relationship type between EMPLOYEE 

and DEPENDENT, which is also the identifying relationship for 

the weak entity DEPENDENT. The participation of EMPLOYEE 

is partial, whereas that of DEPENDENT is total. 

 

The six identified decisions are now refined enabling the construction of 

entities where some of their attributes are de-normalized and stored in 

associative entities to be use for reporting purposes or satisfying Ad-Hoc 

requests for decision supports. 

 


