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Outline

Some basic terms
Limitations of file processing systems
Database management system

Approach 
Advantages
Costs and risks
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What do these data mean ??

Database: organized collection of logically related data
Data: stored representations of meaningful objects and 
events

Structured: numbers, text, dates
Unstructured: images, video, documents

Terms
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Context helps users understand data !!

Information: data processed to increase knowledge 
in the person using the data
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Descriptions of the properties or characteristics of 
the data, including data types, field sizes, 

allowable values, and data context

Metadata: data that describes the properties and 
context of user data
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Three file processing systems at 
Pine Valley Furniture Company

Disadvantages of File Processing System
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Duplicate Data
Disadvantages of File Processing System
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Discussion (5 mins)
1. Form a group of 4-6 people with your neighbors (side, before and 

behind) and discuss the disadvantages
2. Each group will be asked to give one disadvantage not mentioned 

by previous groups
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Disadvantages of File Processing System

Program-Data Dependence
All programs maintain their own data and metadata for 
each file they use; e.g., when the file format is changed, 
all programs that access the file need to be changed
Programmers must design their own file formats
Each application program must have its own 
processing routines for reading, inserting, updating and 
deleting data 

Lengthy Development Times
Lack of coordination and no centralized control of data 

Limited Data Sharing
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Disadvantages of File Processing System

Duplication of Data
Different systems/programs have separate copies of 
the same data
Waste of space
More maintenance headaches
When data changes in one file, it could cause 
inconsistencies
Loss of data integrity

Same data item has different names in different files
Different data items have same names in different files

Excessive Program Maintenance
80% of information systems budget
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SOLUTION: 
Database Management System (DBMS)

A software system that is used to create, 
maintain, and provide controlled access to 
user databases

Central repository of shared data
Data is managed by a controlling agent
Stored in a standardized, convenient form
DBMS manages data resources like an 
operating system manages hardware 
resources
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Database Management System

Order Filing
System

Invoicing
System

Payroll
System

DBMS
Central database

Contains employee,
order, inventory, 

pricing, and 
customer data
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Elements of the Database Approach

Enterprise Data Model
Graphical model showing high-level entities and 
relationships for the organization

Relational Databases
Database technology involving tables (relations) representing 
entities and primary/foreign keys representing relationships

Use of Internet Technology
Networks and telecommunications, distributed databases, 
client-server and 3-tier architectures

Database Applications
Application programs used to perform database activities 
(create, read, update, and delete) for database users
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Enterprise Data Model
If we are told that something about our 
customers, orders and products …

One customer may place many orders, but each 
order is placed by a single customer
One order has many order lines; each order line 
is associated with a single order
One product can be in many order lines, each 
order line refers to a single product

How to represent this in an easy-to-
understand way?
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Segment of an Enterprise Data Model

Segment of a Project-Level Data Model
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One customer 
may place many 
orders, but each 
order is placed by 
a single customer

One-to-many 
relationship
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One order has 
many order lines; 
each order line is 
associated with a 
single order

One-to-many 
relationship

Details about 
each product 

sold on an order
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One product can 
be in many 
order lines, each 
order line refers 
to a single 
product

One-to-many 
relationship
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Therefore, one 
order involves 
many products 
and one product is 
involved in many 
orders

Many-to-many 
relationship
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Figure 1-4 Enterprise data model for Figure 1-3 segments
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Topic 3
ER diagram



26

Elements of the Database Approach

Enterprise Data Model
Graphical model showing high-level entities and relationships 
for the organization

Relational Databases
Database technology involving tables (relations) 
representing entities and primary/foreign keys 
representing relationships

Use of Internet Technology
Networks and telecommunications, distributed databases, 
client-server and 3-tier architectures

Database Applications
Application programs used to perform database activities 
(create, read, update, and delete) for database users



27

Relational Databases

Relationships established in special columns that provide links between tables
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Referential 
integrity 

constraints are 
implemented with 

foreign key to 
primary key 
references

Domain constraints
Entity integrity 
constraints

Topic 4
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Topic 5: Functional Dependencies 
and Normal Forms

With the relational model you created, find 
out all the partial FD in each relations. 
Discuss whether your relations are in the 
BCNF.
If some of your relations are not in the 
BCNF, convert them into the BCNF.
What anomalies did you identify before the 
conversion? Do they still exist in your this 
version of model? 
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SELECT CUSTOMER_NAME FROM CUSTOMER_T
WHERE CUSTOMER_ID NOT IN
(SELECT CUSTOMER_ID 
FROM ORDER_T, ORDER_LINE_T, PRODUCT_T 
WHERE 
ORDER_T.ORDER_ID =ORDER_LINE_T.ORDER_ID 

AND 
ORDER_LINE_T.PRODUCT_ID = PRODUCT_T.PRODUCT_ID 

AND 
PRODUCT_DESCRIPTION = ‘Computer Desk’);

Topic 6: SQL
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RESEARCH_DEPT ←σ DNAME=’Research’ (DEPARTMENT)
RESEARCH_EMPS 

← (RESEARCH_DEPT        DNUMBER= DNOEMPLOYEE)

RESULT ←π FNAME, LNAME, ADDRESS (RESEARCH_EMPS)

Topic 7: Relational Algebra
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Topic 8: Physical Database Design

Data fields
Physical record, denormalization, partitioning
Physical files
Indexes
Optimizing for query performance
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Elements of the Database Approach

Enterprise Data Model
Graphical model showing high-level entities and relationships 
for the organization

Relational Databases
Database technology involving tables (relations) representing 
entities and primary/foreign keys representing relationships

Use of Internet Technology
Networks and telecommunications, distributed 
databases, client-server and 3-tier architectures

Database Applications
Application programs used to perform database activities 
(create, read, update, and delete) for database users
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Client/server 
system 
architecture

Topic 9
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Elements of the Database Approach

Enterprise Data Model
Graphical model showing high-level entities and relationships 
for the organization

Relational Databases
Database technology involving tables (relations) representing 
entities and primary/foreign keys representing relationships

Use of Internet Technology
Networks and telecommunications, distributed databases, 
client-server and 3-tier architectures

Database Applications
Application programs used to perform database 
activities (create, read, update, and delete) for 
database users
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Application program functions:
inserting new data,  updating existing data, 
deleting existing data,  reading data for display
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Topic 10: Database Administration

Data and database administrations
Data security
Data backup and recovery
Concurrency control
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Workgroup database with local area network
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An enterprise 
data warehouse
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Advantages of DBMS

Program-data independence
Data change without changing the programs

Minimal data redundancy
Avoid wasted storage space

Improved data consistency
If an address is stored only in one place, it can’t be 
inconsistent; it is also simplified to update

Improved data sharing
A user view is a logical description of some portion of 
the database that is required by a user to perform some 
task, e.g., a table, a form or a report
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Views
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Views
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Advantages of DBMS (cont.)

Increased productivity of application 
development

Programmers can concentrate on specific functions 
without worrying about low-level implementation details

Enforcement of standards
Naming conventions, data quality standards, uniform 
procedures for data access/update…

Improved data quality
A constraint is a rule that cannot be violated by database 
users
Operational data are cleaned up before placed in the 
data warehouse. 
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Advantages of DBMS (cont.)

Improved data accessibility and 
responsiveness

End users without programming experience can 
retrieve and display data

Reduced program maintenance
Due to program-data independence

Improved decision support
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Costs and Risks

New, specialized personnel
For DB design, implementation and admin

Installation and management cost and complexity
High initial cost of hardware and software
Costs for trained personnel to install and maintain

Conversion costs (from older applications)
Need for explicit backup and recovery

Ensure accuracy and availability at all times
Organization conflict

On data definitions, data formats and coding, rights to 
update shared data…
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Evolution of DB Systems

Flat files  - 1960s - 1980s
Hierarchical – 1970s - 1990s
Network – 1970s - 1990s
Relational – 1980s - present
Object-oriented – 1990s - present
Object-relational – 1990s - present
Data warehousing – 1990s - present

Web-enabled – 1990s - present

Very limited data 
independence

Easy access via SQL

Unstructured data
(e.g. multimedia)

Structured and
Unstructured data

Decision support DB 
whose content derived
from operational DBs
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Summary

Limitations of file processing systems
Program-Data Dependence
Lengthy Development Times
Limited Data Sharing
Duplication of Data
Excessive Program Maintenance

Database management system
Approach 

Enterprise Data Model
Relational Databases
Use of Internet Technology
Database Applications
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Summary (cont)
Advantages

Improved data consistency
Enforcement of standards
Improved data quality
Improved data accessibility and responsiveness
Improved decision support
+ overcome limitations of file processing systems

Costs and risks
New, specialized personnel
Installation and management cost and complexity
Conversion costs (from older applications)
Need for explicit backup and recovery
Organization conflict


