Lesson 1
Introduction

By,
NWKDVP Opatha

1. Introduction

* Good decisions require good information
derived from raw facts.

» Data is managed most efficiently when stored
in a database.

» Databases evolved from computer file systems.

* Understanding file system characteristics is
important.
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2. Why Databases?

« Databases solve many of the problems
encountered in data management.
—Used in almost all modern settings involving
data management:
* Business
» Research
+ Administration
* Important to understand how databases work
and interact with other applications.
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3. Data vs. Information

» Data are raw facts.

* Information is the result of processing raw
data to reveal meaning.

« Raw data must be formatted for storage,
processing, and presentation.

« Data are the foundation of information, which is
the bedrock of knowledge.
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4. Introducing the Database

« Database: shared, integrated computer
structure that stores a collection of:
— End-user data: raw facts of interest to end user
— Metadata: data about data

* Provides description of data characteristics and
relationships in data

- Database management system (DBMS):
collection of programs
— Manages structure and controls access to data
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5. Role and Advantages of the
DBMS

* DBMS is the intermediary between the user
and the database

— Database structure stored as file collection
— Can only access files through the DBMS
» DBMS enables data to be shared
+ DBMS integrates many users’ views of the data
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FIGURE The DBMS manages the interaction between the end user and the database
1.2
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5. Role and Advantages of the
DBMS (cont’d.)

» Advantages of a DBMS:
— Improved data sharing
— Improved data security
— Better data integration
— Minimized data inconsistency
— Improved data access
— Improved decision making
— Increased end-user productivity
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6. Types of Databases

» Databases can be classified according to:
— Number of users
— Database location(s)
— Expected type and extent of use

» Single-user database supports only one user
at atime
— Desktop database: single-user; runs on PC

» Multiuser database supports multiple users at
the same time

— Workgroup and enterprise databases
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6. Types of Databases on4)

» Centralized database: data located at a single
site

» Distributed database: data distributed across
several different sites

» Operational database: supports a company’s
day-to-day operations
— Transactional or production database

« Data warehouse: stores data used for tactical
or strategic decisions
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7. Why Database Design Is
Important ?

+ Database design focuses on design of
database structure used for end-user data

— Designer must identify database’s expected use
» Well-designed database:

— Facilitates data management

— Generates accurate and valuable information
» Poorly designed database:

— Causes difficult-to-trace errors
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8. Evolution of File System Data
Processing

» File systems typically composed of collection of
file folders, each tagged and kept in cabinet.
— Organized by expected use
» Contents of each file folder are logically related
* Manual systems

—Served as a data repository for small data
collections

— Cumbersome for large collections
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8. Evolution of File System Data
Processing

» Computerized file systems
— Data processing (DP) specialist converted
computer file structure from manual system
» Wrote software that managed the data
* Designed the application programs
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8. Evolution of File System Data
Processing

« Initially, computer file systems resembled
manual systems

* As number of files increased, file systems
evolved,

— Each file used its own application program to
store, retrieve, and modify data

— Each file was owned by individual or department
that commissioned its creation
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FIGURE | Contents of the CUSTOMER file
1.3

CHAE C_PHONE C_ADORESS CIP]| ANAME | APHONE [TP] awr | RN |
Aired & Ramas_ 615.844.2573 T1BFork R, Babs, TN 36123 LoahF. Hohny 6156621244 T 10000 05-Ape-2010
LeonaK Dune 7138941258 Box 124, Fox,KY 2526 AexBAby 7152284268 11 | 25000 16.un.2010
Ketry W.Sethy  615994.2285 12508kLn, Babs, TN 36120 LeshF.Hshn GISEGR2144 S2 | 15000  29-4an.201
PouF Olowski 6158042180 217Leekn.Babs,TH 36120 LesnF.Hehn 6158621204 S1 | 30000  14-0ct2000

MyronOrlando 6152221672 Box 111, New, TH 155 MexBAby TIRIHANG T 10000 25-Dec2010
AmyB.CBren 7134423381 387 TrolDv, Fox,KY 256 JonnT.Ofon 6151235589 12 | BS0.00  22-5ep-2010
Jones . Brown 6152971228 |21 TyeRd, Nosh, TN 37118 LeshF.Hohn 6156821244 S1 12000  25-Mar-2011

George Wilams  615.290.2555 155 Magie, Nosh, TN 37119 John T Okon  G15123.5568 51 | 25000 1742010
Aree G Foriss 7133827165 | 2119Eim, Crew,KY 25432 AlexBLAkby  TIRZ6ANI T2 | 10000 03-Dec-2010
Oleio i Sman  615.297.3009_ 2762 Man, Nash, TN 37118 JonT.Ofon 6151235589 52 | SI000 14Mr.2011

C.NAME = Customer name. ANAME = Agent name
C_PHONE = Customer phone A_PHONE = Agent phone
C_ADDRESS = Customer address ™ = Insurance (ype
cap = Customer zip code AMT = Insurance policy amount, in thousands of §
REN = Insurance renewal date
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TABLE Basic File Terminology
1.2

Data “Raw” facts, such as a telephone number, a birth date, a customer name, and a year-to-date (YTD)
sales value. Data have little meaning unless they have been organized in some logical manner.

Field A character or group of characters (alphabetic or numeric) that has a specific meaning. A field is
used to define and store data.

Record Alogically connected set of one or more fields that describes a person, place, of thing, For example,

the fields that constitute a record for a customer might consist of the customer’s name, address,
phone number, date of birth, credit limit, and unpaid balance.

File A callection of related records. For example, a file might contain data about the students currently
enrolled at Gigantic University.
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FIGURE Asinﬁleﬁle system
1.5
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9. Problems with File System Data
Processing

* Requires extensive programming

» Retrieval task requires extensive programming
» System administration is complex and difficult
Difficult to make changes to existing structures
Security features are likely to be inadequate
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10. Database Systems

» Database system consists of logically related
data stored in a single logical data repository.

—May be physically distributed among multiple
storage facilities
— DBMS eliminates most of file system’s problems

— Current generation stores data structures,
relationships between structures, and access
paths

» Also defines, stores, and manages all access
paths and components
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FIGURE  Contrasling database and file systems
1.6
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11. The Database System
Environment

« Database system: defines and regulates the

collection, storage, management, use of data
» Five major parts of a database system:

— Hardware

— Software

— People

— Procedures

— Data

October 19, 2015 22

FIGURE The database system environment
1.7

-~
supervises
Dalabase

tem
Database 2dministrator adr:":ismwr
Analysts

N N S

DBMS ulilities

October 19, 2015 23

11. The Database System
Environment

» Hardware: all the system’s physical devices
» Software: three types of software required:
— Operating system software
— DBMS software

— Application programs and utility software
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11. The Database System
Environment

» People: all users of the database system
— System and database administrators
— Database designers
— Systems analysts and programmers
— End users
» Procedures: instructions and rules that govern
the design and use of the database system

« Data: the collection of facts stored in the
database
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Your Task

1. Find actors who are involved in the database
environment?

2. When is not suitable to use a Database
Management System?

3. What are the functions performed by a
Database Management System?
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