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The Database Environment

Parts of this presentation were taken from the back  ing material

of the book

Jeffrey A. Hoffer, V. Ramesh, Heikki Topi (2011) Modern
Database Management, 10t Edition.
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Objectives

v' Define tiemms

v' Name limitations of caoremiditadal fifde processimg
v Explain atraaritapes of ddtibbases

v’ List components off database environment

v Identify czategoiess of ddttbhase apnplcatimmns
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Definitions

Database: organized  collection of
ogically retddeeld data

Data: stored representations  oDf
meaningful obipetss st events

— Structured: numbers, text, de

— Unstructured: images, video, documents
Information : data processed to increase
knowledge I the person using the data

Metadata: data that desoiibes thee
properties aad context aff user diztz
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Data in context

Class Roster
Course:  MGT 500 Semester: Spring 2010
Business Policy

Section: 2

MName D Major GPA
Baker, Kenneth D. 324917628 MGT 2.9
Doyle, Joan E. 476193248 MKT 3.4
Finkle, Clive R. 548420344 PRM 2.8
Lewis, John C. 951742186 MGT 3.7
McFerran, Debra R. 409723145 IS 2.9
Sisneros, Michael 392416582 ACCT 3.3

Context helps users understand data
\- y
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Summarized data
—— — ac'tual
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e\ 1%%) | et g 300 —— L
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‘5 200 —
OTHER g
(15%) E 100 —
ACCT =
1S (25%) | | | | | |
(15%) | | I | | |
2005 2006 2007 2008 2009 2010
Year
Percent Enrollment by Major (2010) Enrollment Projections
Graphical displays turn data into useful information that managers
_ can use for decision making and interpretation
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Metadata

TABLE 1-1 Example Metadata for Class Roster

Data Item Metadata

Name Type Length Min Max Description Source
Course Alphanumeric 30 Course ID and name Academic Unit
Section Integer T T 9 Section number Reqgistrar
Semester Alphanumeric 10 Semester and year Reqgistrar
Name Alphanumeric 30 Student name Student IS

ID Integer 9 Student ID (SSN) Student IS
Major Alphanumeric 4 Student major Student IS
GPA Decimal 3 0.0 4.0 Student grade point average Academic Unit

Descriptions of the properties or characteristics of the
data, including data types, field sizes, allowable

values, and data context
\_ Y
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Disadvantages of File Processing

Program -Data Dependence

— Alll programs maintzin metadata for each file theg u

Duplication of DBXata

— Different systems/jprograms have separate copiksedaame data

Limited Data Sharing
— No centralized control of daita

Lengthy [Dxasradtpomestit TIiness

— Programmers must design thheir own file fonmaits
Excessive FRoggeam Maintenance
— 80% of information systems budget

J
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Problems with Data Dependency

Each application ppoggaammeer nmugst mMueimtEm
his/her awm diztiz

Each application ppogogaam needs to imothode combbe
for e metadata of eaath file

Each application program must have s own
processing roatiness foor readimg, mEssEtingg,
updating, aand dieleting dida

Lack off conodinadition andd central caovitol
Non-standard fiiée flommeatis

J
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Duplicate [Ddta

Orders Department Accounting Department Payroll Department

Program A (ogr_arn\B! @ Program A| |Program B @ ®
QVJVNA%V

Order Filling Invoicing Payroll

System ¢ System System

° ¢

Inventory

Master
File

Empl—oyee

Customer

Master
File

Customer

Master
File

Inventory
Pricing
File

Master
File

FIGURE 1-2 Old file processing systems at Pine Valley Furniture Company
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Problems with Data Redundancy

 Waste of space to have duplicate diasa
o Causes Mmore maimEmnanoe Necadatiess
 The biggest goodidéam

— Data changes in one file could caus
Inconsistencies

— Compromisesiata Integrity
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SOLUTION:
The DATABASE Approach

* Central repository of shared data
e Data is managed by a controlling agent

e Stored in a standardized, convenient

form
Requires a Database Management System (DBM$)

N /
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Database Management System
(Gestor di: Brses dke Datlns)

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

o
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Advantages of the Database Approach

Program -data independence

Planned data redundancy

Improved data consistency

Improved data sharing

Increased application development productivity
Enforcement of standards

Improved data quality

Improved data accessibility and
responsiveness

Reduced program maintenance
Improved decision support

J
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Sistema de Gestao de Bases de Dados

4 )
Program -Data independence
e Physical data independence
Changes to the physical level (how the data is stored,
whether in arrays or linked lists etc.) must not require a
change to an application based on the structure
e Logical data independence
Changes to the logical level (tables, columns, rows, and
SO on) must not require a change to an application
based on the structure
Logical data independence is more difficult to achieve
than physical data independence
N\ J
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ANSI-SPARC Architecture
American National Standards Institute, Standards Planning And Requirements Committee)
Is an abstract design standard for a Database Management System (DBMS), first proposed
in 1975.
\?/ END USERS \C|)/
-\ N\
EXTERNAL EXTERNAL . s m EXTERNAL
LEVEL VIEW 1 VIEW n
external/conceptual mapping
CONCEPTUAL
LEVEL CONCEPTUAL SCHEMA
1 conceptual/internal mapping
INTERNAL
LEVEL INTERNAL SCHEMA
STORED DATABASE
N\ J
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Elements of the Database Approach

Data models

— Graphical system capturnng nature and relationshiata
— Entenprise Data Moddhididievel entities and relationships for
the organization

— Project Daia Modelorer detatkatbdigigymatatchonigata
structure in database or data warehouse

Entities

— Noun form describing a person, place, object, evantoncef

— Composed of atiributes

Relationships

— Between entities

— Usually one-tarraagy{ 1IN bonmaagytonasay YNIMNIN)

Relational [xdtdizmess

— Database technology imvolving tables (relaticepyesenting
entities and primary/foreign keys representingtr@teships

J
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Components obthiecCladhdidoascHEMooNMeaInt

Data and database System End
administrators developers

CASE User Application
tools interface programs

~

Repository 4—3* DBEBMS

7
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Components of the
Database Environment

o CASE Tools—amnuitar-sandedsedifivesecesnpieasemag

* Repository—ceeaiaiiireicsshoedloosscod hmethaicida

« Database Management System (DBMS) —saibftrewa éofor
managing the database

« Database—sinmehouse af tihe diztz

» Application Programs—softfavaresusinthéheadata

o User Interface—téxxizanudgyagbinced dibsibde/gstCOUSBErS S
o Data/Database Administrators—pepsosoehetspapsiisdble fofor
maintaining the database

« System Developers—ppessonakliesppostildddoddsggninging
databases and software

N End Users—pempéewlmussettie appicionsantididabadmsses y
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Classification of Database Applications
Perspective | - Ssomee

e Personal didtdimsss
e Two-tier Cliemtl/Semnver dddhddinssss
 Multitier Client/Server databases

N /
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Two-tier database with local
area network

Project

Developer 1. . . Developern Manager Librarian
=

—

Wireless local area network
— /,--""_"‘"\\
Database @ R
server D
=
\ \-.__________..-/
| Workgroup
database
S =
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Three-tiered client/server database architecture

-

Accounts payable processin Cash flow analyst Customer service representative
pay P g Y P
Ty ﬁJ — 1
Client g’f I""’f"? - ___] Browser { {.| ! Browser b Browser
. i | Iu. ":"'—\_ r:" J-l'
tier Il |' LJ :ﬁ" Database of vendors, "= =AW Database of u _,.na No local
"'- —| k| purchase orders, i w_|  customer receipts e database
|| I-. T \ T, wendor invoices = and our ts 7 =
Y payments .
L= =1} to vendors
¥
Application/Web > 4~ Application/Web server
tier
A/P, A/R, order processing, inventory conirol,
_ and so forth; access and connectivify fo DEMS.
: Dynamic Web pages; management of session
_:-""-'_FFH___
Enterprise E Transaction databases confaining all organizafional
tier i sy data or summanes of data on department

Enterprise server
with DBMS

SEnvers

/
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Classification of Databases
Perspective Il - Tiypeeocdbiusse
P KNOWLEDGE

A D

P '_?_‘ - Which factors do influence sales in

Lisbon?
P A
Bl W

L A

I L 2 INFORMATION

C _ H

A Business O - Monthly sales by product in

. U Lisbon?

T Intelligence S

| E

@) / DATA

g - What is the price of

OLTP Product X?
IR OPERATIONAL DATABASES
On Line
Transaction
Processing
\
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Evolution of database technologies

1960 1970 1980 1990 2000 2010

thfiles I EEE S I SSSS S S S S ES S S S S S S S S S EEE N EEENEEN]

Hierarchical = —-——eee - ssssssssssssssmmss s
Network ~ |j——mamamamaa

Relational
Object-oriented
Object-relational

Data warehousing

Under active development ===-- Legacy systems still used

N J
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Sistema de Gestao de Bases de Dados

\_

Commercial DBMS

Oracle

DB2

SQL Server
Informix
Sybase
Ingres
MySQL
Postgres
Access

J
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Enterprise Data Model

First "gp In database drxedmpmmesmit
Specifies seomee amil general ammtegmit
Overall moiines off organmizahional ddeda at

C
C

O

nigh level of abstraction

entify HHgih Level Emilies
entify HHgh Level [
entify BRISSMEsSS rolbss
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Example business function-to-data entity matrix
Data Entity = .
Types N - 2|8 £ |
- o = ©

5 | 2 8 O © = 2
i g = L ™ o &) a L=,
Business 2| 8| 2|85 |5 5 |2 | 3| &

. o= = = = o =
Functions Ol a |2 |6 |2 |2 |E | 4|4
Business Planning A X X b4
Product Development X b4 X
Materials Management X b4 b4 b4 X
Order Fulfillment b4 X b b b b b X b
Order Shipment A X b4 b4 b4 b4
Sales Summarization X X X X X
Production Operations X b4 b4 b4 X b4
Finance and Accounting A X b4 A b4 X b4
X = data entity is used within business function

/

Version 1.0 (2010)

T12010/11_ BDs_ 26



Data Warehouse

e Um Data Warehouse (DW) é um repositorio de dados historicos,
organizados por assunto (clientes, produtos, etc) cujo objectivo

é suportar a tomada de decisoes

e Os dados e informacoes existentes no DW sao provenientes das
bases de dados operacionais e sao extraidos através de

ferramentas ETL (Extraction, Transformation and Loading)

e Os dados do DW sao normalmente apresentados aos

utilizadores na forma multidimensional

N /
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Base de Dados Multidimensional
West 80 | 90 140 | 30
e —— Central 120 | 100 | 160 | 50 (c)
2005
East 50 | a0 | 90 | 20 Il’ Muts Screws Bolts Washers
west |60 | 70 [120 | 10 |}/] cast | 60| 50 | 100 30
) 2005
Central | 400 [ 80 | 140 | 30 |)2004 — = o | 7O 80 | 180 20
Nuts S Bolts Wash S
o S o Central [110 | 90 | 150 | 40 |] (b)
Nuts Screws Bolts Washers 2004
East | 50 | 40| 90| 20
West 60 | 70 | 120 | 10
Central [ 100 | 80 | 140 | 30 (a)
Muts Screws Bolts Washers 2003
Reiner, R.K.; Turban, E.; Potter, R.E. (2007). Introduction to Information Systems —
\ Supporting and Transforming Business, John Wilw
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Data Warehouse Framework & Views

Business Intelligence

Data
DSS
: : Access Custom-Built
Extraction, Applications
Transformation, Replication

= (4GL languages)
Load (ETL) L

P
e

Metadata
Repasitnry Web
‘-..._________..-"
d Browser

Finance
Enterprise

Lo = R B ¢ R e R

Data

External
EDI

Operational
Systems/Data

Y

Warehouse
Marketing

oD mE@o—00—=

Federated
Data Warehouse

Data Mining

Finance

Reiner, R.K.; Turban, E.; Potter, R.E. (2007). Introduction to Information Systems —
Supporting and Transforming Business, John Wiley.
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Porqué Data Warehouse?

e Disponibiliza uma visao consolidada dos dados

organizacionais
e Suporta a tomada de decisao, atraveés da utilizacao de

ferramentas de Business Intelligence

N /
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Data Marts

e Um data mart & um sub-cojunto de um datawarehouse
desenhado para satisfazer as necessidades de uma area
de negocio, de um departamento, de uma area
geografica, etc

o O datawarehouse pode ser construido bottom up a partir|
de um conjunto de data marts ou top down em que os
data marts sao copias de subconjuntos do
datawarehouse

N /
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Data Governance (Governanca dos Dados)

e Data Governance (DG) € um conjunto de processos que
asseguram que os dados, que sao importantes activos,
sao formalmente geridos em toda a organizacao

e DG é uma disciplina emergente com uma definicao ainda em
evolucao

e A disciplina contempla uma convergéncia da qualidade
dos dados, gestao de dados, gestao de processos
empresariais e gestao de riscos envolvendo a
manipulacao de dados de uma organizacao

\_
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Governance

L L & P 0 8 B L R L R N I % L & B L K |

Management

Data Governance

Executive Management

Frofect, anhance,
& fund the assat

IT Governance

FProvide cversighi,
Basans COmgHEanca,
Franage nsks o
Data Governance ther a5l

BE AN

Develop & support
e pssel per
govamdng policies
& standards

Reiner, R.K.; Turban, E.; Potter, R.E. (2007). Introduction to Information Systems —
Supporting and Transforming Business, John Wiley.
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Data Governance (Governanca dos Dados)

IT Governance

Data Governance

Tactical

Reiner, R.K.; Turban, E.; Potter, R.E. (2007). Introduction to Information Systems +
Supporting and Transforming Business, John Wi@.
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