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F4F4--2: Database Design2: Database Design

Objectives:
To enable students to apply principles for design of simple relational database systemsTo enable students to apply principles for design of simple relational database systems

Contents:
Basic concepts and principles of database systems

o ER-models
o Converting to relational models
o 1st-3rd normal forms
o SQL

Prerequisites:
Level of knowledge following the 3rd semester and OO programming from the same semester

Weight:
1 ECTS 

Type:
SE

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems 1-5

Examination:
The form of examination is determined by the study board before semester starts, or is chosen by the
course-responsible in consultation with the students at latest at the second lecture of the course ( in
accordance with the framework provision)
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Key Topics of the CourseKey Topics of the Course

 Design of simple relational database systems

 Database processing

 Basic SQL for database definition and manipulation

 Entity-relationship model and illustration of data modelling

 Transformation of E-R data models to relational designs

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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 Transformation of E-R data models to relational designs
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Chapter ObjectivesChapter Objectives

 Potential problems with lists
 Understand the reasons for using a database
 Understand how related tables avoid the problems of lists
 Learn the components of a database system
 Learn the elements of a database
 Learn the purpose of the database management system (DBMS)
 Understand the functions of a database application

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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Purpose of a DatabasePurpose of a Database

• To keep track of things

• Unlike a list or spreadsheet, a database may store information
that is more complicated than a simple list

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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Some Key Questions About DatabaseSome Key Questions About Database

• The purpose of a database is to help people track things of
interest to them.

•• Data is stored in tables, which have rows and columns like a
spreadsheet.

• Database typically have multiple tables, where each table
stores data about different things.

• Each row in a table stores data about an occurrence or instance
of the thing of interest.

• A database stores data and relationships

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

•• SimpleSimple questionquestion WhatWhat isis aa databasedatabase ??

•• WhatWhat isis datadata ??

•• WhatWhat isis informationinformation ?? WhatWhat isis KnowledgeKnowledge ??

1-9
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Problems with ListsProblems with Lists

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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Do you see any Problem with this list ?Do you see any Problem with this list ?
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Problems with ListsProblems with Lists
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Do you see any Problem with this list ?Do you see any Problem with this list ?
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Problems with ListsProblems with Lists
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Do you see any problem if you remove Do you see any problem if you remove 
student Marino from the list ?student Marino from the list ?
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Problems with ListsProblems with Lists
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Do you see any problem if you remove Do you see any problem if you remove 
student Marino from the list ?student Marino from the list ?

Theme ?Theme ?

KROENKE and AUER - DATABASE CONCEPTS (4rd Edition) © 2010 2008 Pearson Prentice Hall

List Modification IssuesList Modification Issues
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Problems with Lists:Problems with Lists:
RedundancyRedundancy

•• InIn aa list,list, eacheach rowrow isis intendedintended toto standstand onon itsits ownown.. AsAs aa result,result, thethe
samesame informationinformation maymay bebe enteredentered severalseveral timestimes

 ForFor ExampleExample::
AA listlist ofof ProjectsProjects maymay includeinclude thethe ProjectProject Manager’sManager’s Name,Name, ID,ID, andand
PhonePhone ExtensionExtension..

 IfIf aa particularparticular personperson isis managingmanaging 1010 projects,projects, his/herhis/her informationinformation wouldwould
havehave toto bebe enteredentered 1010 timestimes

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

havehave toto bebe enteredentered 1010 timestimes
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Problems with Lists:Problems with Lists:
Multiple ThemesMultiple Themes

• In a list, each row may contain information on more than one
theme. As a result, needed information may appear in the lists
only if information on other themes is also present

 ForFor ExampleExample::
AA listlist ofof ProjectsProjects maymay includeinclude ProjectProject ManagerManager informationinformation (Name,(Name,
IDID andand PhonePhone Extension)Extension) andand ProjectProject informationinformation (Name(Name IDID

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

ID,ID, andand PhonePhone Extension)Extension) andand ProjectProject informationinformation (Name,(Name, ID,ID,
StartDate,StartDate, Budget)Budget) inin thethe samesame rowrow..

1-16
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List Modification IssuesList Modification Issues

•• RedundancyRedundancy andand multiplemultiple themesthemes createcreate modificationmodification problemsproblems

 DeletionDeletion problemsproblems
 UpdateUpdate problemsproblems
 InsertionInsertion problemsproblems

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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Addressing the Information ComplexitiesAddressing the Information Complexities

• Relational databases are designed to address many of the
information complexity issues

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems 1-18
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Relational DatabasesRelational Databases

• A relationalrelational databasedatabase stores information in tables. Each
informational topic is stored in its own table.

• In essence, a relational database will break-up a list into several
parts. OneOne partpart forfor eacheach themetheme inin thethe listlist..

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

• A Project List would be divided into a CUSTOMER Table, a PROJECT
Table, and a PROJECT_MANAGER Table.

1-19
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Putting the Pieces Back TogetherPutting the Pieces Back Together

• In our relational database we broke apart our list into
several tables. Somehow the tables must be joinedjoined back
together.

• In a relational database, tables are joined together using
the valuevalue ofof thethe datadata..

• If a PROJECT has a CUSTOMERCUSTOMER the Customer IDCustomer ID isis storedstored

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

If a PROJECT has a CUSTOMERCUSTOMER, the Customer_IDCustomer_ID isis storedstored
asas aa columncolumn inin thethe PROJECTPROJECT tabletable. The value stored in this
column can be used to retrieve specific customer
information from the CUSTOMER table.

1-20
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Sounds like More Work, Not LessSounds like More Work, Not Less

• A relational database is moremore complicatedcomplicated thanthan aa listlist

• However, a relational database minimizesminimizes datadata redundancy,redundancy,
preserves complex relationships among topics, and allows
for partial data

• Furthermore, a relational database provides a solid
fo ndation fo sese fo msfo ms andand epo tsepo ts

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

foundation for useruser formsforms andand reportsreports
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Relational Database ExampleRelational Database Example

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems 1-22

Student & Adviser Relational DesignStudent & Adviser Relational Design
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A Relational Database Solves the A Relational Database Solves the 
Problems of ListsProblems of Lists

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems 1-23

Do you see any Problem  ?Do you see any Problem  ?
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The Department, Advisor and Student TablesThe Department, Advisor and Student Tables

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems 1-24

Student, Department & Adviser Relational DesignStudent, Department & Adviser Relational Design
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Processing Relational TablesProcessing Relational Tables

• So we have used the tables to create a relational database, but
now the question is we would like to view the data in the form of
original list.

• The answer is SQL (Structured Query Language) which defines

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

data definition and manipulation.
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Structured Query Language (SQL)Structured Query Language (SQL)

• Structured Query Language (SQL) is an international standard for
creating, processing and querying databases and their tables.

• Many database applications use SQL to retrieve,retrieve, format,format, report,report,
insert,insert, delete,delete, and/orand/or modifymodify data for users.

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

insert,insert, delete,delete, and/orand/or modifymodify data for users.

• One needs to know the core SQL statements.

1-26



14

KROENKE and AUER - DATABASE CONCEPTS (4rd Edition) © 2010 2008 Pearson Prentice Hall

SQL Example (Continued)SQL Example (Continued)

SELECT CUSTOMER.CustomerLastName,

CUSTOMER CustomerFirstNameCUSTOMER.CustomerFirstName, 

CUSTOMER.Phone,

COURSE.CourseDate, ENROLLMENT.AmountPaid,

COURSE.Course, COURSE.Fee

FROM CUSTOMER, ENROLLMENT, COURSE

WHERE CUSTOMER.CustomerNumber

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems 1-27

= ENROLLMENT.CustomerNumber

AND

COURSE.CourseNumber

= ENROLLMENT.CourseNumber;
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SQL ExampleSQL Example

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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SQL Example ResultsSQL Example Results

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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Database SystemsDatabase Systems

•• TheThe fourfour componentscomponents ofof aa databasedatabase systemsystem areare::

1.1. UsersUsers
2.2. DatabaseDatabase ApplicationApplication
3.3. DatabaseDatabase ManagementManagement SystemSystem (DBMS)(DBMS)
4.4. DatabaseDatabase

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems 1-30
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Components of a  Database SystemComponents of a  Database System

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems 1-31
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UsersUsers

•• AA useruser ofof aa databasedatabase systemsystem willwill

 UseUse aa databasedatabase applicationapplication toto tracktrack thingsthings
 UseUse formsforms toto enter,enter, read,read, deletedelete andand queryquery datadata
 ProduceProduce reportsreports

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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The DatabaseThe Database

•• AA databasedatabase isis aa selfself--describingdescribing collectioncollection ofof relatedrelated recordsrecords..

•• SelfSelf--describingdescribing

 TheThe databasedatabase itselfitself containscontains thethe definitiondefinition ofof itsits structure,structure, thethe contentscontents
ofof thethe databasedatabase cancan alwaysalways bebe determineddetermined byby lookinglooking insideinside thethe
databasedatabase itselfitself..

 MetadataMetadata isis datadata describingdescribing thethe structurestructure ofof thethe databasedatabase datadata

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

•• TablesTables withinwithin aa relationalrelational databasedatabase areare relatedrelated toto eacheach
otherother..
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Relationship & Contents of Relationship & Contents of 
DatabaseDatabase

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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18

KROENKE and AUER - DATABASE CONCEPTS (4rd Edition) © 2010 2008 Pearson Prentice Hall

Database Management System (DBMS)Database Management System (DBMS)

• A database management system (DBMS) serves as an
intermediaryintermediary between database applications and the database

• The DBMS managesmanages andand controlscontrols database activities

• The DBMS creates,creates, processesprocesses andand administersadministers the
databases it controls

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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databases it controls
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Functions of a DBMSFunctions of a DBMS

1.1. CreateCreate databasesdatabases1.1. CreateCreate databasesdatabases
2.2. CreateCreate tablestables
3.3. CreateCreate supportingsupporting structuresstructures
4.4. ReadRead databasedatabase datadata
5.5. ModifyModify databasedatabase datadata (insert,(insert, update,update, delete)delete)
6.6. MaintainMaintain databasedatabase structuresstructures
7.7. EnforceEnforce rulesrules
88 ControlControl concurrencyconcurrency

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

8.8. ControlControl concurrencyconcurrency
9.9. ProvideProvide securitysecurity
10.10. PerformPerform backupbackup andand recoveryrecovery

1-36
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Referential Integrity ConstraintsReferential Integrity Constraints

• The DBMS will enforce many constraints

• Referential integrity constraints ensure that the
values of a column in one table are valid based on the
values in another table

 IfIf aa 55 waswas enteredentered asas aa CustomerIDCustomerID inin thethe PROJECTPROJECT

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

 IfIf aa 55 waswas enteredentered asas aa CustomerIDCustomerID inin thethe PROJECTPROJECT
table,table, aa CustomerCustomer havinghaving aa CustomerIDCustomerID valuevalue ofof 55 mustmust
existexist inin thethe CUSTOMERCUSTOMER tabletable
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Database ApplicationsDatabase Applications

• A databasedatabase applicationapplication is a set of one or more computer programs
that serves as an intermediary between the user and the DBMS

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems 1-38
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Functions of Database ApplicationsFunctions of Database Applications

1.1. CreateCreate andand processprocess formsforms
2.2. ProcessProcess useruser queriesqueries
3.3. CreateCreate andand processprocess reportsreports
4.4. ExecuteExecute applicationapplication logiclogic
5.5. ControlControl databasedatabase applicationsapplications

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

pppp
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Personal Database SystemsPersonal Database Systems

•• PersonalPersonal databasedatabase systemssystems typicallytypically consistconsist::

 OneOne applicationapplication
 OnlyOnly aa fewfew tablestables
 SimpleSimple inin designdesign
 InvolveInvolve onlyonly oneone computercomputer
 SupportSupport oneone useruser atat aa timetime

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems

 SupportSupport oneone useruser atat aa timetime
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Personal Database SystemsPersonal Database Systems

Course: DE4, Course Teacher:  D. M. Akbar Hussain
Department of Electronic Systems 1-41

KROENKE and AUER - DATABASE CONCEPTS (4rd Edition) © 2010 2008 Pearson Prentice Hall

EnterpriseEnterprise--classclass
Database SystemsDatabase Systems

•• EnterpriseEnterprise--ClassClass databasedatabase systemssystems typicallytypically::

 SupportSupport severalseveral usersusers simultaneouslysimultaneously
 IncludeInclude moremore thanthan oneone applicationapplication
 InvolveInvolve multiplemultiple computerscomputers
 AreAre complexcomplex inin designdesign
 HaveHave manymany tablestables
 HaveHave manymany databasesdatabases

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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 HaveHave manymany databasesdatabases

1-42



22

KROENKE and AUER - DATABASE CONCEPTS (4rd Edition) © 2010 2008 Pearson Prentice Hall

Organizational Database SystemsOrganizational Database Systems

Course: DE4, Course Teacher:  D. M. Akbar Hussain
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Commercial DBMS ProductsCommercial DBMS Products

•• ExampleExample DesktopDesktop DBMSDBMS ProductsProducts

 MicrosoftMicrosoft AccessAccess

•• ExampleExample OrganizationalOrganizational DBMSDBMS ProductsProducts

 Microsoft’sMicrosoft’s SQLSQL ServerServer
 O acle’sO acle’s O acleO acle
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 Oracle’sOracle’s OracleOracle
 SunSun Microsystem’sMicrosystem’s MySQLMySQL
 IBM’sIBM’s DBDB22
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