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Cac muc tiéu

» Cach thic quan ly dir liéu dua trén phuong phap
database c6 nhiéu uu diém hon phuong phap file-
based.

— Pinh nghta cac khai niém co ban vé quan ly dir liéu
va cac thuat nglr co lién quan

— Gi@i thiéu M6 hinh dt liéu quan hé va liét ké céac tinh
nang co ban



Principles and Learning Objectives
(continued)

« MOt CSDL duogc thiét ké va quan ly tot sé la mot
cong cu rat h(ru ich cho viéc ra quyét dinh trong
kinh doanh
— Xac dinh cac chic nang co ban thuc hién bdi cac hé

quan tri CSDL va mo ta mot vai hé quan tri CSDL
thong dung



Principles and Learning Objectives
(continued)

« Cé&c Ung dung CSDL phat tri€n rat nhanh chong va
c6 nhing anh hudng rat 16n dén hiéu qua kinh
doanh
— Xac dinh va miéu td ngan gon vé cac Ung dung

CSDL hién tai



Data Management: The Hierarchy
of Data

Bit (a binary digit): a circuit that is either on or off
Byte: 8 bits

Character: each byte represents a character; the
basic building block of information

Field: name, number, or characters that describe an
aspect of a business object or activity



The Hierarchy of Data (continued)

Record: a collection of related data fields
File: a collection of related records
Database: a collection of integrated and related files

Hierarchy of data
— Bits, characters, fields, records, files, and databases



The Hierarchy of Data (continued)

Hierarchy of data Example

Database [ Personnel file J'

_________________________________

_ } 098 - 40 - 1370 Fiske, Steven 01-05-1985 |
Files | 549 - 77 - 1001 Buckley, Bill 02-17-1979 ! [Personnel file)
; 005 - 10 - 6321 Johns, Francine 10-07-1997 1

o e e e emeemee——aa i [Record containing
Records | 098 - 40 - 1370 Fiske, Steven 01-05-1985 + SSN, last and first

; name, hire date)

Fields ' Fiske | (Last name field)

| 1000100 | [Letter F in ASCII)

Characters
[bytes)

L

Figure 3.1: The Hierarchy of Data



Data Entities, Attributes, and Keys

Entity — Thuc thé: a generalized class of people,
places, or things (objects) for which data is
collected, stored, and maintained

Attribute — Thuoc tinh: a characteristic of an entity

Data item — Gia tri thudc tinh: a value of an
attribute

Key - Khoa: field(s) that identify a record

Primary key — Khoéa chinh: field(s) that uniquely
identify a record



Data Entities, Attributes, and Keys
(continued)

Employee # Last name First name Hire date Dept. number >,
1]
-
005-10-6321 Johns Francine 10-07-1997 257 E
ﬂ-l
549-77-1001 Buckley Bill 02-17-1979 632 @
=
=
098-40-1370 Fiske Steven 01-05-1985 598 o

KEY FIELD

| ATTRIBUTES [fields) '

Figure 3.2: Keys and Attributes



The Traditional Approach Versus the
Database Approach

* Traditional approach — Phuong phap truyén théng:
separate data files are created for each application
— Results in data redundancy (duplication) — Du thua
dir liéu
— Data redundancy conflicts with data integrity — Toan
ven di liéu

* Database approach — Phuong phap dua trén CSDL.:
pool of related data is shared by multiple
applications

— Significant advantages over traditional approach
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The Traditional Approach Versus the
Database Approach (continued)

Application Us

Data

Figure 3.3: The Traditional Approach to Data Management
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The Traditional Approach Versus the
Database Approach (continued)

Figure 3.4: The Database Approach to Data Management
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The Traditional Approach Versus the
Database Approach (continued)

Improved strategic
use of corporate data

Reduced data
redundancy

Improved data

integrity

Easier modification
and updating

Data and program
independence

Accurate, complete, up-to-date data can be made available to decision makers where, when, and in the form
they need it.

The database approach can reduce or eliminate data redundancy. Data is organized by the DBMS and stored in
only one location. This results in more efficient utilization of system storage space.

With the traditional approach, some changes to data were not reflected in all copies of the data kept in separate
files. This is prevented with the database approach because there are no separate files that contain copies
of the same piece of data.

With the database approach, the DBMS coordinates updates and data modifications. Programmers and users do
not have to know where the data is physically stored. Data is stored and modified once. Modification and updating
are also easier because the data is stored at only one location in most cases.

The DBMS organizes the data independently of the application program. With the database approach, the
application program is not affected by the location or type of data. Introduction of new data types not relevant to a
particular application does not require the rewriting of that application to maintain compatibility with the data file.

Table 3.1: Advantages of the Database Approach
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The Traditional Approach Versus the
Database Approach (continued)

Better access to
data and information

Standardization
of data access

A framewaork for
program development

Better overall protec-
tion of the data

Shared data and infor-
mation resources

Most DBMSs have software that makes it easy to access and retrieve data from a database. In most cases,
simple commands can be given to get important information. Relationships between records can be more
easily investigated and exploited, and applications can be more easily combined.

A primary feature of the database approach is a standardized, uniform approach to database access. This means
that the same overall procedures are used by all application programs to retrieve data and information.

Standardized database access procedures can mean more standardization of program development. Because
programs go through the DBMS to gain access to data in the database, standardized database access can
provide a consistent framework for program development. In addition, each application program need address
only the DBMS, not the actual data files, reducing application development time.

The use of and access to centrally located data is easier to monitor and control. Security codes and passwords
can ensure that only authorized people have access to particular data and information in the database,
thus ensuring privacy.

The cost of hardware, software, and personnel can be spread over a large number of applications and users.
This is a primary feature of a DBMS.

Table 3.1: Advantages of the Database Approach (continued)
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The Traditional Approach Versus the

Database Approach (continued)

More complexity

More difficult to recaover from a failure

More expensive

Database management systems can be difficult to
set up and operate. Many decisions must be made
correctly for the database management system to
work effectively. In addition, users have to learn
new procedures to take full advantage of a
database management system.

With the traditional approach to file management,
a failure of a file only affects a single program.
With a database management system, a failure
can shut down the entire database.

Database management systems can be more
expensive to purchase and operate. The expense
includes the cost of the database and specialized
personnel, such as a database administrator, who
is needed to design and operate the database.

Table 3.2: Disadvantages of the Database Approach
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MO hinh héa dUr lieu va
Mo hinh Co s& dir liéu quan hé

* Khi xay dung mét co s& dir liéu, can xem xét cac
khia canh

— NOi dung: What data should be collected, at what
cost?

— Truy cap: What data should be provided to which
users, and when?

— Cau tric logic: How should data be arranged to make
sense to a given user?

— T6 chuc vat ly: Where should data be physically
located?
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M6 hinh d{r liéu - Data Modeling

* Building a database requires two types of design
— Logical design (Thiét ké logic)
* Shows an abstract model of how data should be

structured and arranged to meet an organization’s
iInformation needs

— Physical design (Thiét ké vat Iy)

* Fine-tunes the logical database design for performance
and cost considerations
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Data Modeling (continued)

* MO hinh dir liéu - Data model: Lugc do m6 hinh
cac thuc thé dir liéu va moi quan hé gilra chiing
 Luogc dé Quan hé Thuc thé - Entity-relationship
(ER) diagrams: Cac md hinh d{r liéu st dung cac
ky hiéu do6 hoa dé bi€u dién t6 chirc dit liéu va moi

quan hé gilra cac dir liéu
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Data Modeling (continued)

Salesperson

Services

Customer

Places

Includes Line Specifies
Vd Product
\| Items

Generates

‘ Invoice I

Figure 3.5: An Entity-Relationship (ER) Diagram for a Customer
Order Database




The Relational Database Model

* M6 hinh quan hé - Relational model: all data
elements are placed in two-dimensional tables
(relations), which are the logical equivalent of files

* In the relational model:

— Each row of a table represents a data entity
— Columns of the table represent attributes

- Mién - Domain: the allowable values for data
attributes
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(continued)

Data table 1: Project table

Data table 2: Department table

Project number Description Dept. number
155 Payroll 257
498 Widgets 632
226 Sales manual 598

Data table 3: Manager table

Dept. Dept. name Manager SSN
257 Accounting 005-10-46321
632 Manufacturing 549-77-1001
598 Marketing 098-40-1370

The Relational Database Model

SSN Last name First name Hire date Dept. number
005-10-6321 Johns Francine 10-07-2005 257
549-77-1001 Buckley Bill 02-17-1989 632

098-40-1370

Fiske

Steven

01-05-1995

Figure 3.6: A Relational Database Model

598
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Cac thao tac véi dir liéu —
Manipulating Data

Phép chon - Selecting: eliminates rows according
to criteria

Phép chiéu - Projecting: eliminates columns in a
table

Phép ndi - Joining: combines two or more tables

Phép lién két - Linking: relates or links two or
more tables using common data attributes
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Manipulating Data (continued)

Data table 1: Project table

Project number] Description Dept. number

155 Payroll 257

498 Widgets 632

Sales manual

Data table 2: Department table

Dept. number | Dept. name | Manager S5N

257 Accounting 005-10-6321

632 549-77-1001

Data table 3: Manager table
55N
005-10-6321

Manufacturing

Last name First name Hire date Dept. number

Johns Francine 10-07-2005 257

549-77-1001 Buckley Bill 02-17-1989 632

098-40-1370 598

Lt

Figure 3.8: Linking Data Tables to Answer an Inquiry

Fiske Steven 01-05-1995
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Hé Quan tri Co s6 dir liéu - Database
Management Systems (DBMS)

* |nterface between
— Database and application programs
— Database and the user
* Database types
— Flat file
— Single user
— Multiple users

24



Providing a User View

* Schema: description of the entire database
* User view: user-accessible portion of the database
* Subschema

— Contains a description of a subset of the database

— ldentifies which users can view and modify the data
items in the subset

— |Is used to create different user views

25



Providing a User View (continued)

DBMS |

Schema |

Subschema Subschema
A B
User 1 | User 2 User 3 |

Figure 3.10: The Use of Schemas and Subschemas




Creating and Modifying the Database

* Data definition language (DDL)

— Collection of instructions/commands that define and
describe data and data relationships in a database

— Allows database creator to describe the data and the
data relationships that are to be contained in the
schema and the subschemas

* Data dictionary: a detailed description of all the
data used in the database
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Creating and Modifying the Database
(continued)

SCHEMA DESCRIPTION
SCHEMA NAME IS XXXX
AUTHOR HXXXX
DATE XXXX
FILE DESCRIPTION
FILE NAME IS XXXX
ASSIGN XK
FILE NAME IS XXXX
ASSIGN XXXX
AREA DESCRIPTION
AREA NAME 1S XXXX
RECORD DESCRIPTION
RECORD NAME IS XXXX
RECORD ID IS XXXX
LOCATION MODE IS XXXX
WITHIN XXXX AREA FROM XXXX THRU XXXX
SET DESCRIPTION
SET NAME IS XXXX
ORDER IS XXXX
MODE |5 XXXX
MEMBER IS XXXX

Figure 3.11: Using a Data Definition Language to Define a
Schema



Creating and Modifying the Database
(continued)

NORTHWESTERN MANUFACTURING

PREPARED BY: D. BORDWELL
DATE: 04 AUGUST 2005
APPROVED BY: J. EDWARDS
DATE: 13 OCTOBER 2005
VERSION: a1

PAGE: 101

DATA ELEMENT NAME:  PARTNO

DESCRIPTION: INVENTORY PART NUMBER
OTHER NAMES: PTNO

VALUE RANGE: 100 TO 5000

DATA TYPE: NUMERIC

POSITIONS: 4 POSITIONS OR COLUMNS

Figure 3.12: A Typical Data Dictionary Entry
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Storing and Retrieving Data

* When an application requests data from the DBMS,
the application follows a logical access path

* When the DBMS goes to a storage device to retrieve
the requested data, it follows a path to the physical
location (physical access path) where the data is
stored
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Storing and Retrieving Data (continued)

Physical access
path [PAP]

DBME:-
Lr::ug ical access
path [LAP)

gement Application

uiries

Figure 3.13: Logical and Physical Access Paths
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Manipulating Data and Generating
Reports

Query-By-Example (QBE): a visual approach to
developing database gueries or requests

Data manipulation language (DML): commands
that manipulate the data in a database

Structured Query Language (SQL): ANSI
standard query language for relational databases

Database programs can produce reports,
documents, and other outputs
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Manipulating Data and Generating
Reports (continued)

[ -[[ e ru A-A-I-B-lo~,

¥-5 o@@B@E o - ';m setwp | W .- Bim- | @),

First Kamc Last Mame Title Company Nane
1 Elizabeth Brown Sslesz Represe Conzol idated |Berkeley Gard London
2 daine forres Owner Let's Stop K |87 Polk 3t Ssn Francizco Ch
d Jean Fresnidre Marketing Ass Mére Paillard 43 rue St Ls Mentresl Qud
4 Rene Phillips Sales Represe Old World Del 2743 Bering 5 Anchorage L
B Hari Kumar Szles Manager Sewen Seas le 90 Wadhurst R London

° Attendee Lisling

Attendee Listing

Amtendee Name Company Name City'State/Province Phone Number Fax Number

Brown, Elizsbeth Consobidated Holdirgs Lomdon, {171) 555-2282 {(171) 5559199
Fresniére, Joan Mere Paillarde Montréal, Qushec (514) $55-8054 (514) 5558055
Kumar, Han Seven Sems Impurts Lomdon, (171) 555-1717 (171) 555-5646
Fhillips, Rene Ol World Delicatessen  Anchomage, AK (907) 5557584 (v07) 555.33?
H

Page: 14] 4 |H|J_j ]

L= LR e el el (el

Figure 3.16: Database Output
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Quan tri CSDL - Database
Administration

* Database administrator (DBA): directs or performs
all activities to maintain a database environment

— Designing, implementing, and maintaining the
database system and the DBMS

— Establishing policies and procedures
— Training employees
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Cac hé QTCSDL phdo bién - Popular
Database Management Systems

Popular DBMSs for end users: Microsoft Access and
Corel Paradox

The complete database management software
market includes databases by IBM, Oracle, and
Microsoft

Examples of open-source database systems:
PostgreSQL and MySQL

Many traditional database programs are now
available on open-source operating systems

35



Special-Purpose Database Systems

Summation and Concordance
CaseMap

LiveNote

Scottish Intelligence Database (SID)
GlobalSpec
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Lua chon mot HE QTCSDL - Selecting
a Database Management System

* Important characteristics of databases to consider:
— Size of the database
— Number of concurrent users
— Performance
— Ability to be integrated with other systems
— Features of the DBMS
— Vendor considerations
— Cost of the system
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Using Databases with Other Software

* Database management systems are often used with
other software packages or the Internet
* A database management system can act as a front-
end application or a back-end application
— Front-end application: interacts with users
— Back-end application: interacts with applications
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Database Applications: Linking the
Company Database to the Internet

* Corporate databases can be accessed by
customers, suppliers, and employees through:

— The Internet
— Intranets
— Extranets

* Semantic Web: Developing a seamless integration
of traditional databases with the Internet
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Data Warehouses, Data Marts, and
Data Mining

 Data warehouse: collects business information
from many sources in the enterprise

 Data mart: a subset of a data warehouse

* Data mining: an information-analysis tool for
discovering patterns and relationships in a data
warehouse or a data mart

40



Data Warehouses, Data Marts, and
Data Mining (continued)

Figure 3.17: Elements of a Data Warehouse

41



Data Warehouses, Data Marts, and
Data Mining (continued)

Branding and position- Enable the strategist to visualize the different positions of competitors in a given market using

ing of products and performance (or importance) data on dozens of key features of the product in question and
services then to condense all that data into a perceptual map of just two or three dimensions
Customer churn Predict current customers who are likely to go to a competitor

Direct marketing Identify prospects most likely to respond to a direct marketing campaign (such as a

direct mailing)

Fraud detection Highlight transactions most likely to be deceptive or illegal

Market basket analysis Identify products and services that are most commonly purchased at the same time [e.g.,
nail polish and lipstick)

Market segmentation  Group customers based on who they are or on what they prefer

Trend analysis Analyze how key variables (e.g., sales, spending, promotions] vary over time

Table 3.3: Common Data-Mining Applications
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Business Intelligence

* Business intelligence (BI): gathering the right
iInformation in a timely manner and usable form and
analyzing it to have a positive impact on business

* Knowledge management: capturing a company’s
collective expertise and distributing it wherever it
can help produce the biggest payoff
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Distributed Databases

* Distributed database

— Data may be spread across several smaller
databases connected via telecommunications devices

— Corporations get more flexibility in how databases are
organized and used

* Replicated database
— Holds a duplicate set of frequently used data
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Online Analytical Processing (OLAP)

* Software that allows users to explore data from a
number of different perspectives

Purpose Supports data analysis and Supports data analysis and
decision making decision making
Type of analysis supported Top-down, query-driven data Bottom-up, discovery-driven data
analysis analysis
Skills required of user Must be very knowledgeable of the Must trust in data-mining tools to
data and its business context uncover valid and worthwhile
hypothesis

Table 3.4: Comparison of OLAP and Data Mining
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Object-Oriented and Object-Relational
Database Management Systems

* Object-oriented database
— Stores both data and its processing instructions
— Method: a procedure or action
— Message: a request to execute or run a method
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Object-Oriented and Object-Relational
Database Management Systems
(continued)

* Object-oriented database management system
(OODBMS)

— Programs that manipulate an object-oriented
database and provide a user interface and
connections to other application programs

* Object-relational database management system
(ORDBMS)

— A DBMS capable of manipulating audio, video, and
graphical data
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Visual, Audio, and Other Database
Systems

Visual database systems
Audio database systems
Virtual database systems
Spatial data technology
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Summary

Cau trac cua dir liéu: bits, characters, fields,
records, files, and databases

MOt thuc thé |a mot I6p tong quét clia cac doi tuong
(objects) ma d{ liéu vé chang dugc thu thap, luu trlr
va xu ly

Attribute: cac thuOc tinh clla mot thuc thé

Data model: Lugc db cla cac thuc thé va quan hé
gilra ching

Relational model: miéu ta d{ li€u trong mot bang 2
chiéu
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Summary (continued)

Selecting eliminates rows according to criteria
Projecting eliminates columns in a table

A database management system (DBMS) is a group
of programs used as an interface between:

— The database and application programs
— The database and the user

Data dictionary: detailed description of all the data
used in the database
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Summary (continued)

* Data warehouse: database that collects business
Information from all aspects of a company’s
processes, products, and customers

* Data mining: an information-analysis tool for
discovering patterns and relationships in a data
warehouse

* An object-oriented database stores both data and its
processing instructions

51
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