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Sistema de ficheiros

Integridade dos dados?

Acesso concorrente ?

Partilha de informacao?
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v Dados organizados em Registos

v ‘Propriedade’ duma Aplicacao

v Registos Fixos / Variaveis

v Consisténcia, acesso concorrente ...



Pre-Database Era: Stone Age of Data

Imagine you want build an online shopping website
— Maintain products/categories (price, picture, properties, ...)
— Customers accounts

File is uninterpreted, unstructured collection of information

File operations: delete, catalog, create, rename, open, close,
read, write, find, ...

Access methods: Algorithms to implement operations along
with internal file organization

Examples: File of Customers, File of Products; Access method:
implementation of a set of operations on those files



C++ file programming

open - open a file- specify how its opened
(read/write) and type (binary/text)

close - close an opened file
read - read from a file
write - write to a file

seek - move a file pointer to somewhere in a
file



File Management System Problems

Any question (access) on the data is a small program!!
Data redundancy

Data is not isolated from the access implementation (different
format...)

Multiple application (concurrent program) on the same file



Concurrent Program Execution

What is the final value of the account AC?

Programl

AC=AC-50

AC #103 |450

Program2

AC=AC-100




Security Problems

Allow access to the file only to the authorized personnel
Ability to restrict access to parts of the record

Ability to control operation usage by different users
Protection from unauthorized use

Protection from the derivation of unauthorized information



Data Integrity

* A database constraint is a logical constraint about the data
expressed in a logical language.

— STUDENT.AGE >15

— If (STUDENT.CLASS ==cs43005) then
(STUDENT.PRIOR_CLASS ==cs31001)

* Database is consistent if data at each time satisfies all integrity
constraints.

* Input to any application is a set of consistent data. An
application output is a set of consistent data.



60’s

70's

80's

90’s

now

Collection of Files

Hierarchical

Network

Relational

Object Bases

Choice for most new
applications

Knowledge Bases




Aspectos criticos

e Redundancia e Inconsisténcia de Dados
 Dificuldade no acesso aos Dados

* |solamento de Dados

* Anomalias de Acesso Concorrente

* Problemas de Seguranca e Privacidade
 Manutencao dificil



Sistemas de gestao de bases de dados

APy 6\%’% &

algumas vantagens:  [SGBD
_ [Bp1] @ [BD37" ° @

v Dados Independentes
v Interface Unica Padronizada

v Distribuicao

.'."-“5_./.1 """"""" _"--:i:R'IB 1 TABZ S, —
v’ Controle de Acesso S |

TABN
v Simplicidade TAB3
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Where are databases?

You cannot avoid it and it’s everywhere!

You can say it actually makes the current
society and your life work!

Banking/Credit card /Social Security Info...
Online shopping/booking...



Advantages of Databases

* Persistent Storage — Database not only provides persistent
storage but also efficient access to large amounts of data

* Programming Interface — Database allows users to access and
modify data using powerful query language. It provides
flexibility in data management

* Transaction Management — Database supports a concurrent
access to the data



Modern Database Applications

Client — Server architecture

— DBMS serves as a server and client queries are sent to servers
— Where to locate servers

Multimedia Applications
Multidatabase Applications
Data Warehouses

It’s everywhere!!



Definicao para “Base de dados”

DEFINICAO

A database is an application that manages data and allows fast storagelhttp://
and retrieval of that data. cplus.about.com/

od/glossarl/qg/
databasedefn.ht

A set of related files that is created and managed by a database TechEncyclopedia
management system (DBMS).
Often abbreviated DB. A collection of information organized in such a Webopeia
way that a computer program can quickly select desired pieces of
data.

A DATABASE is a collection of information organized in such a way http://

that a computer program can quickly select desired pieces of data. www.library.ug.e
You can think of a database as an electronic filing system. du.au/training/
skills/
what_dbase.html
/ \

N\

Conjunto de dados que se relacionam enty Universidade
T — Porto

O termo base de dados esta intimamente associado a nocao de "uma |Prof. Carlos
coleccdo de informacgao”. Caldeira, Evora




Definicao para “SGBD”

DEFINICAO

database manager, is a program that lets one or more computer users
create and access data in a database. The DBMS manages user requests
(and requests from other programs) so that users and other programs are
free from having to understand where the data is physically located on
storage media and, in a multi-user system, who else may also be
accessing the data. In handling user requests, the DBMS ensures the
integrity of the data (that is, making sure it continues to be accessible
and is consistently organized as intended) and security (making sure only
those with access privileges can access the data).

A collection of programs that enables you to store, modify, and extract |Webopeia
information from a database. There are many different types of DBMSs,

ranging from small systems that run on personal computers to huge

systems that run on mainframes.

A database management system (DBMS), sometimes just called a http://

searchsqlserver.
techtarget.com/
sDefinition/
0,,5id87_gci2l3
669,00.html

database management system' (DBMS) is computer software designed for
the purpose of managing databases. Typical examples of DBMSs include
Oracle, DB2, Microsoft Access, Microsoft SQL Server, Firebird, PostgreSQL,
MySQL, SQLite, FileMaker and Sybase Adaptive Server Enterprise.

htt
en

o
wikipedia.or

iki
Database_mana

—_—
DBMS is a complex set of software programs that controls the

—

organization, storage, management, and retrieval of data in a dam%pedia.or

Aement svstem

G7wiki/

Databhaca mmana




Arquitectura por niveis

4

e NIVEL Fisico: E O NIVEL MAIS BAIXO DE

ABSTRAI;AD E DESCREVE COMO 0OS
DADOS ESTAO REALMENTE

ARMAZENADOS;

NIVEL CONCEITUAL: DESCREVE TODOS

s DADOS

B - Ganis (i=l ° O grande objetivo de um SGBD é dar aos
utilizadores uma visdo abstrata dos dados;

T LN R e L O SGBD omite detalhes referentes a
NIV i I Y. U—ERY armazenamento e manutengdo, uma vez

p | que muitos dos seus usuarios ndo sdo
NIVEL DE AB especialistas;

BANCO DE D AN S
DE INTERESSE DE CADA USUARIO /

-~
DEE / FCT / UNL A FL{'A GA A
Sec¢do de RobgticZ e Manufa€ldra I -gr-.ag D >



Niveis de abstraccao

(S JA
Nivel das o informacao
- i vista pelos
Vistas utilizadores
Tabelas,
Nivel L()gico relacionamentos,

restricoes, ...

- ;s = SGBD + SO
Nivel Fisico *

Dados em
ficheiros; “longe”

DEE / FCT / UNL dos utilizadores
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Tipos de modelos

* Um modelo para “descrever a estrutura
(dados, relacionamentos, semantica e
restricoes) duma BD”

* Hierarquico, em Rede, Relacional, Entidade-
Relacao, Orientado por Objectos e Semi-
Estruturado



Modelo Hierarquico

Robd R1 \ Robd R2 Rob6 R3




Modelo Hierarquico

@ Arvore, Relacao Pai ==> Filho (1:1; 1:M),
aciclico

@ Problemas
o Complexidade Implementacao
@ Manipulacao dos dados: dificil

@ Falta de Padroes

@ Dependéncia Estrutural (+ novas apps €
DEE / FCT / UNL dif]Cil)
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Modelo em rede

apresentou

e

pOSSuUi

T



Modelo em rede

* Grafo orientado
* Nodos e Arestas

» Registos interligados através de
referéncias (links)

 Problemas
 Complexidade do sistema

 Dificuldade : projecto e manutencao
dos dados

 Dependéncia estrutural



e TED CoOD

TABELA:

Modelo Relacional

D: 1970, IBM

RELACAD: BAsSeE DE TUDO
RELACAO == TABELA

LINHAS (TUPLOS / REGISTOS) E
COLUNAS (ATRIBUTOS)

/ Atributos
—

Ano de
Tipo Robé Numero_de_Serie Fabricante | Fabricacao
Pintor_Teto 0X-345545-87970-23B SIEMENS 2005
Empilhadeira_Paletes 0OB-353635-34234234-XXY BOSCH 2006
Detector_Presenca XBDC-DGSDE-00001-2008 [TOYOTA 2008




Oracle (porqué este?)

DBMS.
Obrigatorio pagar s6 quando usado comercialmente ©
E complexo... pois, mas a vida n3o é simples!

As grandes empresas (ou todas) exigem GARANTIA,
FIABILIDADE, ROBUSTEZ, ... e “alguém” que os
indemnize se houverem problemas no sistema
imputaveis aos fornecedores.

Valorizar o (vosso) curriculum (“managers” vs
informaticos)



Site da “Amazon”

&) Amazon. com Books: New B used book:

Ficheiro  Editar  Yer Histdrico  Marcadores

O -c

Ferramentas  Ajuda

2] Mais Wisitados % Comegar Aqui 5] Ulimas Movidadss

amazoncom

Hello. Sign in to get personalized recommendations. New customer? Start here.

Your Amazon.com | 57 Today's Deals | Gifts & Wish Lists | Gift Cards

fat L" http:/fwww.amazon.com/books-used-books-textbooks/b/fref=sa_menu_bo0OPie=UTFBRNode=283155

k2

FREE 2-Day Shipping: See details

Your Account | Help

Browse Books

Amazon Kindle

Kindle (Wi-Fi, 6%

Kindle 3G (Free 3G+Wi-Fi, B")
Kindle DX (Free 3G, 3.7",

Search |S[lec] > I

Cart I'wish List

Artvanced Search Browwse Subjects

Mewr Releazes

Bestsellers

The hew York Times® Bestsellers

JAMES PATTERSON AW}

Browse the best books of 2010, bestsellers in Books, new and used textbooks, and Kindle ehooks

Books

Best Books of the Month

Libros en espafiol Bargain Books Textbooks

Amazon Omnivoracious

Our Books editars' blog »Read new posts

Fall Un¢

Spell

Spring Reading
= = Spring is just around the corner, and our Spring Reading Store features
the biggest books of the season, incuding Jean M. auel's long-awaited

— Find our editars' picks far the best hooks of Fehruary—including our

A perfect brew of history,
Spotlight selection, Wes# of Here by Jonathan Evison, and mare new

romance, and magic, A

Graphite)
Kindle eBoaks

Best Books

Awvard Wiinners
BestBooks of 2010
Best Books ofthe Manth

The New York Timess
Bestsellars List

Books Categories
Amazan Student
Arts & Photography

releases not to miss this month,

* See all the best books of the month

Editors' Picks: Our Best Books of February

return, The Land of Painted Caves.

Discovery of Witches follows the
adventures of a centuries-old
vampire, a spellbound witch,
and the mysterious manuscrint
that draws them together,

Page 10f2

, : LOOK INSIDE! LOOK INSIDE! LOOK INSIDE! OOK INSIDE! {
Audiobooks 0 ;—1& 7 —4 From Beloved Classics
i E
suible Audiobooks ISCOVERY. ot to New Releases

Biographies & Memuoirs
Business & Investing
Calendars

Children's Books
Christian Books

0F
IWmcsEs

West of Here
» Jonathan Evison

DEHORAA ARIAESS

Endgame: Bobby
Fischer's Remarkable... & Movel

£ Discovery of Witches: Townie: & Memoir

»andre Dubus IIT

The Hlumination: &
Novel » Edward Hoagland

Littlemore

» Shop now

Bestsellers

Sex and the River Styx  The Evolution of Bruno

Books : Top 100

Comits & Graphic Movels Hardcover > Frank Brady »Deborah E. Harkness  Hardcover > Kevin Brockmeier Hardcover Benjamin Hale Save up to 45% - Updated hourly
$24-05 314,25 Hardcaver Hardeover fze05 $14.27 Hardoaver $27.56 $16.33 Hardcover conmsoe 4. 71 da

A . ys in the top 100
Computers & ntemet 4$25.09.$15.59 42595 $14 77 2405 $14.97 42550 $15 33 w7 enis for Real A Litle Boys
Cooking, Food & Wine

» See more Best Books of Februar Astounding Story of His.
Crafts & Hobhies » Todd Burpo ...
Entertainrment Paperback
Gay & Lashian Featured Categories 44600 $5.90
— K INSIDE! OK INSIDE!

Health, Mind & Body e - CLwsss 2. 109 days in the top 100
Histary |

Home & Garden
Literature & Fiction

Unbroken: AwYorld War || Stary of
Survival, Resilience, and.
» Laura Hillenbrand

Wiystery & Thrillers Han:lcu\;r3 o
Monfiction e E
Outdoars & Mature Rest Banks af the Manth SR 3. 11 doys in the top 100 v

Coneluida




) eBay - New & used electronics, cars, apparel, collectibles, sp

Fichero Editar Ver

O -c

P
[2] Mais Visitados # Comegar Aqui . Ultimas Novidades
| [&] Product Categories «¥ eBay - New & used electro... S
» ¥ At My eBay | Sell | Community | Customer Support Ee:
v
d) | Welcome! Sign in or register. (‘i eBay Buyer Protection Leam more
All Categories i Advanced
All Categories
>
Fashion
>
%*
Motors , Get 5200, guaranteed:
Electronics & Technology ’
> Cash in your phone
Caollectibles & Art . | .
> with eBay Insta :
Home, Outdoors & Decor Lo e Plock § Deoer
5 > 1080p LCD HDTY Smart Select Mutti
569.00
Movies, Music & Games v #20.00
Books See more great deals
> Getcash now »
Deals
> wodsf  Unique. Stylish. People Positive
Classifieds —_ g Shop World of Good Gor
Welcome to eBay Shop safely on eBay Sign in
Whether you're new to eBay or a ~  eBay Buyer Protection Back for more fun? Sign in now to w N
veteran user, we have justthe right (/' YWe've gotyou covered! buy, hid and sell, or to manage your
tools to getyou on the right track account
& Newto eBay ‘ ;B?y To|t)-Rated Sg:a[lerts gﬁ;ﬁyfﬂfz‘{‘f — /
e " et great senvice & fas Not tered yet?
Wi Howto buy shipping from top-rated e are e
sellers, Join the millions of people who are &
i‘;] How to sell already a part of the eBay family.
PayPal PayPal 5 -
[7) Increase your sales PayPal is the world's w
maost-loved way to pay and
get paid.
Popular on eBay Trends on eBay Updated daity
dave duerson
] elton john tickets
l colin firth
Apple iphone 3G Apple iphone 3GS RIM BlackBerry RIM BlackBerry RIM BlackBerry
Black (568) Biack (16GB) (AT&T)  Curve 8330 Storm 9530 Curve 8330 (Sprirt) gucensoriheisno0e
From: . From: $450. From: $74. From: $75. F % s
rom: $309.89 rem: $450.00 rom: $74.95 om: $75.76 rom: $5.75 florence and the machine 2

Site do “EBAY”

Histdrico Marcadores Ferramentas Ajuda

{ar | @ http:/fwww.ebay.com/

g goods & more at low

ces - Mozilla Firefox

Concluido




Instalacao Oracle (1)

gl, Oracle Database 11g Release 2 Installer - Installing database - Step 1 of 9 —|O ﬁ

Configure Security Updates ORACLE’ 11g

DATABASE

. B Pravide vour emmail address to be informed of security issues, install the product
T Configure Security Updates and initiate configuration manager. Wiew details.

M Installation Option

Email:

Easierfor you ifyou use your My Oracle Support email addressfusername.

|:| | wish to receive security updates wia My Oracle Suppor,

Deixar estes campos em branco

Algilio Seguinte = cancelar




Instalacao Oracle (1.1)

Configure Security Updates

'« Configure Security Updates
M Installation Option

Auilio

&, Oracle Database 11g Release 2 Installer - Installing database - Step 1 of 9 - |0 &

ORACLE’ 11 g

DATABASE

Pravide your email address to he informed of security issues, install the product
and initiate configuration manager. Wiew details.

Email:

Easier for you if you use your My Oracle Support ermail addressiusername.

|:| |'wish to receive security updates via My Oracle Support.

Email Address Not Specified X|

a You have not provided an ermail address.

Dowouwish to remain uninformed of critical security issues inyour
canfiguration?

Lxes J[ to |

Seguinte = Cancelar



Instalacao O

gl, Oracle Database 11g Release 2 Installer - Installing database - Step 2 of 9

Select Installation Option

Configure Security Updates
vt Installation Option

A Grid Installation Options

Allio

Select any of the following install options.

( :) Create and configure a database
( : ! Install database software only

( | Upgrade an existing database

racle (2)

= Anterior || Sequinte =

ORACLE’
DATABASE

M=
LIS

Cancelar




Instalacao Oracle (3)

&, Oracle Database 11g Release 2 Installer - Installing database - Step 3 of 8 - |O ﬁ

-~ - ORACLE qag
I l‘“@ DATABASE 11

() Desktop Class

Installation Option Choose this option ifyou are installing on a laptop or deskiop class system. This option includes a starer database and allows

a minimal configuration.
) System Class

s, Tymical Installation @ Bz Cless

Choose this option if you are installing on a server class system, such as what vou would use when deploying Oracle in a production
data center. This option allows for mare advanced configuration options.

Augilio = Anterior " Seguinte = Cancelar




é Oracle Database 11g Release 2 Installer - Installing database - Step 4 of 8

Typical Install Configuration

Instalacao Oracle (4)

=1alx]
ORACLE’ 1 1g

I DATABASE

"
— —
.

ystem Class

i -

-

-

ypical Installation

Prereguisite Checks

Ferform full Database installation with basic configuration.

Oracle bage: |C:lappljrosas

["] Browse
["] Browse

Software [ocation: | Chappirosasiproductil 1.2.0dbhorme_1

Database file location: |C;\apgl'rgﬁaﬁinmd:ﬂ2 | ’ Browse ]
Database edition: @rsunal Edition (B,E?GB)D
e ——

Character Sef. | Default (WEBMEWINI 252) v |

Global database name: |mde2El11

N |
Adrninistrative paseword: (= N |

Confirm Passward: @ \\ \\ |

A\

Mensagens:

&Administrative password:[INS-30011] The ADMIN password entered does not conform to the Qracle recommended standards.

Auxilio

< Afiterior H ﬁeguintebi

Cancelar




Instalacao Oracle (4.1)

g Oracle Database 11g Release 2 Installer - Installing database - Step 4 of & - |O &

sarxssse 116

Typical Install Configuration

Perfarim full Database installation with basic configuration.

i Oracle bage: |C:Iapp1jrosas |'| | Browse |
System Class
Typical Installation Sofhware location: |C:Iappljrosasxproducn11.2.Dldbh0me_1 |'| |Elrgwse|
¢ Prereguisite Checks Database file location: |C;1app1jmsasmradata | | Browse |
Database adition: |Persona| Edition (3,273E) v|
Character Set: |Defau|t (WEBMEWINT 252) '|
5o Oracle Database 11g Release 2 Installer ﬁ |
Adr

[IMS-30011] The ADMIMN password entered does not conform to the
col Oracle recommended standards. |

Are you sure you want to continue ?

Yes |b Mo || Details

Mensagens:
A\ pdrministrative password:[INS-30011] The ADMIN password entered does not conform to the Oracle recommended standards.

ALgilio = Anterior || Sequinte = J Cancelar




Caso Oracle nao esteja a funcionar

NAO RE-INSTALAR!
NAO DESINSTALAR!
NAO FORMATAR DISCO!
(NAO DESESPERAR!!!)

Normalmente é apenas necessario fazer o
“net-configuration”.

Pedir ajuda (aos docentes da disciplina).
Incentivar entreajuda.




Caso PC/Portatil muito lento

|H

Ir ao “Control Pane
“Administrative tools”
“Services”

Fazer “disable” dos servicos relacionados com
o “Oracle”.

(Atencao), reverter a operacao anterior para
voltar a usar o ORACLE.



Desinstalar Oracle

* Operagéo complexa.

e Seguir estes pacos:
— Apagar base-de-dados
— Apagar “listener”

— Ir a “console” e executar o “deinstall” dentro da
directoria do Oracle.



Introducao ao SQL

e SQL — Structured Query Language (SQL) is the
language used to manipulate relational

databases. SQL is tied very closely with the
relational model.

http://cisnet.baruch.cuny.edu/holowczak/oracle/sqlplus/



SQL Statements

The following is an alphabetical list of SQL statements that can be issued against an Oracle
database. These commands are available to any user of the Oracle database. These are the most
commonly used:

ALTER - Change an existing table, view or index definition

AUDIT - Track the changes made to a table

COMMENT - Add a comment to a table or column in a table

COMMIT - Make all recent changes permanent

CREATE - Create new database objects such as tables or views

DELETE - Delete rows from a database table

DROP - Drop a database object such as a table, view or index

GRANT - Allow another user to access database objects such as tables or views
INSERT - Insert new data into a database table

No AUDIT - Turn off the auditing function

REVOKE - Disallow a user access to database objects such as tables and views
ROLLBACK - Undo any recent changes to the database

SELECT - Retrieve data from a database table

UPDATE - Change the values of some data items in a database table

http://cisnet.baruch.cuny.edu/holowczak/oracle/sqlplus/



Create statement

Para criar uma tabela com o registo dos alunos, utiliza-se o operador “CREATE
TABLE”:

CREATE TABLE employee

(fname VARCHAR2(8),

minit VARCHAR2(2),

Iname VARCHAR2(8),

ssn VARCHAR2(9) NOT NULL,
bdate DATE,

address VARCHAR2(27),

sex VARCHAR2(1),

salary NUMBER(7) NOT NULL,
superssn VARCHAR2(9),
dno NUMBER(1) NOT NULL

http://cisnet.baruch.cuny.edu/holowczak/oracle/sqlplus/



Inserir registos

* To insert a new employee:

INSERT INTO employee

VALUES ('BUD’, 'T', 'WILLIAMS', '132451122',
'24-JAN-54', '987 Western Way, Plano, TX,
'M', 42000, NULL, 5);

http://cisnet.baruch.cuny.edu/holowczak/oracle/sqlplus/



Obter informacao

* To retrieve a list of all employees with salary
greater than 30000 from the employees table,
the following SQL statement might be issued
(Note that all SQL statements end with a
semicolon):

SELECT fname, Iname, salary FROM employee
WHERE salary > 30000;

http://cisnet.baruch.cuny.edu/holowczak/oracle/sqlplus/



Alterar registos numa tabela

* To give each employee in department 5 a 4
percent raise, the following SQL statement
might be issued:

UPDATE employee
SET salary =salary * 1.04
WHERE dno = 5;

http://cisnet.baruch.cuny.edu/holowczak/oracle/sqlplus/



Apagar um registo

* To delete an employee record from the
database, the following SQL statement might
be issued:

DELETE FROM employee
WHERE empid =101 ;

http://cisnet.baruch.cuny.edu/holowczak/oracle/sqlplus/



Diagramas de Entidades e
Relacionamentos (DER)

Peter Chen: 1976

Espelha o Mundo Real : Entidades e Relagoes
Entidade

e substantivo,

» objecto / algo unico: atributos (propriedades)

« Ex: Alunos (numero, curso, ano, ...), Profs
(nome, curso, disciplinas,... ) , Robos, Sistemas
Domodticos, etc.

« Agrupamentos: entidades com algo em comum
Relacgao:
» verbo, acgao,
» associa entidades
« Também podem ter atributos
« Ex: Prof pertence ao DEE



Diagramas de Entidades e
Relacionamentos (DER)

Relacao muitos-
para-um

Relacao muitos-
para-muitos

Relacao um-
para-um

Relacao um-
para-muitos

DEE / FCT / UNL
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Entidade “produtos”

* Entidade produtos: codigo, desighacao,

validade, preco

-

" PRODUTO )

o codigo

o designacan
o validade

0 preco

j

Codigo 110011

Designacao |Magas

CREATE TABLE Produto
(

codigo VARCHAR?2 (12),
designacao VARCHAR?2 (30),
validade DATE ,

preco NUMBER (10,2)

)

Freco |1.SD

Validade 28/03/2011




Entidade “produto” - instancias

e Algumas instancias:

Insert into produto(codigo, designacao, preco) values('110011','Macas’,1.5);
Insert into produto(codigo, designacao, preco) values('110022','Peras’,1.2);
Insert into produto(codigo, designacao, preco) values('110011','laranjas',1.0);
Insert into produto(codigo, preco) values('110022',1.2);

% 4
> Results 5] Script Output | % Explain | B Autotrace | DBMS Output | € Owa Output
Results:

copico || DEsIiGNACAO ([ vaLDADE [ PRECO |

1110011 Magas (null) 1,5
2 110022 Peras (null} 1,2
3 110011 laranjas (null) 1
4 110022 (null} (null} 1,2




Entidade “produto” - problemas

i
> Results [=] Script Output | 8 Explain | 1 Autotrace | 2 DBMS Output | €% oWA Output
Results:
coDIGO | DESIGMACAO |§ wvALIDADE|§ PRECO

1110011 Macas (null) 1,5

2 110022 Peras (null) 1,2

3 110011 laranjas (null) 1

4 110022 (null} (null) 1,2

\P

Produtos repetidos?

Como ldentificar univocamente cada produto?

Produto sem designacao?



Chaves primarias (e ‘not NULL)

Tabela

Entidade
Produto
F * codigo WARCHARZ (12}
" designacao VWARCHARZ (307
validade DATE
preco NUMEBER {10,2)

@ Produto PK {codigo)

CR
(

)

EATE TABLE Produto

codigo VARCHAR2 (12) NOT NULL,
designacao VARCHAR2 (30) NOT NULL,
validade DATE,

preco NUMBER (10,2),

CONSTRAINT "Produto PK" PRIMARY KEY ( codigo )




Produtos:

inserindo informacao

Insert into produto(codigo, designacao, preco) values('110011','Macas',1.5);
Insert into produto(codigo, designacao, preco) values('110022','Peras',1.2);
Insert into produto(codigo, designacao, preco) values('110011','laranjas',1.0);
Insert into produto(codigo, preco) values('110022',1.2);

1 rows inserted
1 rows inserted

Error starting at line 3 in command:

Insert into produto(codigo, designacao, preco) values('110011','laranjas',1.0)

Error report:

SQL Error: ORA-00001: restricao exclusiva (SYSTEM.Produto PK) violada
00001. 00000 - "unique constraint (%s.%s) violated"
*Cause: An UPDATE or INSERT statement attempted to insert a duplicate key.
For Trusted Oracle configured in DBMS MAC mode, you may see
this message if a duplicate entry exists at a different level.
*Action: Either remove the unique restriction or do not insert the key.

Error starting at line 4 in command:

Insert into produto(codigo, preco) values('110022',1.2)

Error report:

SQL Error: ORA-01400: ndo é possivel inserir N&L em ("SYSTEM"."PRODUTO"."DESIGNACAQ")

01400. 00000 - "cannot insert NULL into (%:
*Cause:
*Action:

.

> Results [= Script Output | I Explain |_F,:]Autntrace | ADBMS Gutput| Y owA Output
Results:

copiGo [§ DEsIGNAcAO @ vaLDADE|E PRECO|
1110011 Macas (null} 1,5
2 110022 Feras (null) 1,2




Entidade: Fornecedores

Modelo Légico

Fornecedor
F *id NUMERIC (4)
* nome VARCHAR (40)

endereco YVARCHAR (40)
localidade YVARCHAR (20)
cod_postal  MNUMERIC (4)

Produto

== Fornecedor P (id)

P

* codigo

* designacao
validade
preco

WVARCHAR (12)
VARCHAR (30)
Time

NUMERIC (10,2}

== Produto PK (codigo)

Modelo Fisico/Relacional

Fornecedor
F " id NUMEER (<)
" name WARCHARZ (40)

endereco WARCHARZ (40)
localidade WARCHARZ (207
cod_postal NUMEBER ()

= Fomecedar PK (id)

Produto
F " codigo WARCHARZ (12)
" designacao WARCHARZ (30)
validade DATE
preca NUMEBER (10,2}

= Produto PK (codige)

Como indicar que um fornecedor fornece N produtos?




Relacionamento 1:N

Fornecedor
P *id NUMERIC (4) e
* nome VARCHAR (40) .

endereco  VARCHAR (40) P " codigo VARCHAR (12)

localidade  VARCHAR (20) " designacao  VARCHAR (30)

cod postal NUMERIC (4) validade Time

preco NMUMERIC (10,2)
= Fornecedor Pl (id) :
= Produto Pl (codigo)

Primary ke
y V\

Fornecedor
P *id NUMERIC (4) =0
* nome VARCHAR (40) _

endereco  VARCHAR (40) P " codigo VARCHAR (12)

localidade VARCHAR (20) | ~ * designacao VARCHAR (30)

cod_postal NUMERIC (4) [T© < validade Time

_ preco MNUMERIC (10 2)
== Fornecedor Pl (id) S " NOMERIC (4)
/1 == Produto PK (codigo)

/
Foreign key



SQL para relacionamento 1:N

Fornecedor
P " id NUMBER (4) " Prodito
" nome WARCHARZ (407 P di WARCHARZ (129
endereco  VARCHARZ (40)  ooc chnli Hne i L
localidade  WARCHARZ (20) esignacao  WARCHARZ (30)
CREATE TABLE Fornecedor ( Sacl pesil) LIS T i validads o n
= preco NUMEER (10,2}
id NUMBER (4) NOT NULL, &= Fornecedor PK (id) Fooid NUMBER (4)
nome VARCHAR2 (40) NOT NULL, &= Produte PK (codiga)
endereco VARCHAR?2 (40), » -

localidade VARCHAR?2 (20),
cod_postal NUMBER (4),
CONSTRAINT "Fornecedor PK" PRIMARY KEY (id ) ;

CREATE TABLE Produto (
codigo VARCHAR2 (12) NOT NULL,
designacao VARCHAR2 (30) NOT NULL,
validade DATE,
preco NUMBER (10,2),
id NUMBER (4),
CONSTRAINT "Produto PK" PRIMARY KEY ( codigo ),
CONSTRAINT Relation_2 FOREIGN KEY(id) REFERENCES Fornecedor(id) ON DELETE SET NULL

)




Informacao sobre fornecedores

Insert into fornecedor(id, nome, localidade)
values(1, 'Cavaco’, 'Lisboa');

Update produto

Set id =1 where codigo=110011;
Select * from produto;

| <
il W
B> Results (=] Script Output | % Explain | 8 Autotrace | @ pemS output | € owa output
Results:
cobIco || pesiGnacao |§ valmape | PrReco|f

1110011 Macas
2110022 Peras

null} 1,5 1

(
[null] 1,2 |:r||_|




Problema

* Como modelar o facto de que um produto
pode ter varios fornecedores distintos?

e Certamente também, um fornecedor fornece
mais que um produto distinto!



Relacionamento N:M

Modelo Légico

Fornecedor
P *id NUMERIC (4) Srogut
* nome VARCHAR (40) _

endereco  VARCHAR (40) 50 O*"'P codigo VARCHAR (12)

ocalidade  VARCHAR (20) [~ ] * designacao  VARCHAR (20)

cod_postal  NUMERIC (4) validade Time

preco NUMERIC (10,2)
s Fornecedor Pk (id) )
[z= Produto P (codigo)

Modelo Relacional/Fisico

Fornecedor
P " id NUMBER ()
" nome WARCHARZ (40)

endereco WARCHARZ (407
localidade WARCHARZ2 (207
cod_postal NUMEER (%)

= Fornecedor PK (id)

Farnecedor_produto

Froduto

FPF" Fornecedor_id NUMEBER (4)
PF" Produto_codigo WARCHARZ (12)

= Relation_4_ IDX (Farnecedor_id, Produto_codiga)

P " codigo

VARCHAR2 (12)

" designacan WARCHARZ (307

validade
preca

DATE
NUMBER {10,2)

= Produto PK (codiga)




Relacionamento N:M

Fornecedor Produto
P " id NUMBER {4) (1) Fornecedor_produto P " cadigo VARCHARZ (12)
" nome WARCHARZ (407 FF* Formecedor_id NUMEER (<) " designacao WARCHARZ (307
endereco WARCHARZ (407 PF" Produto_codigo WARCHARZ (12) . validade DATE
localidade  WARCHARZ (20 = Relation_4__IDX (Fornecedor_id, Produto_codigo) preco HUMBER (10,2}
cod_postal NUMBER (4 (3) i
(2) E= Produto P (codigao)
= Fornecedaor PK (id)

CREATE TABLE Fornecedor_produto

(
Fornecedor_id NUMBER (4) NOT NULL,

Produto_codigo VARCHAR2 (12) NOT NULL,
(1) CONSTRAINT Relation_4__IDX PRIMARY KEY ( Fornecedor_id, Produto_codigo ),
(2) CONSTRAINT FK_ASS_4 FOREIGN KEY(Fornecedor_id) REFERENCES Fornecedor(id) ON DELETE CASCADE,

(3) CONSTRAINT FK_ASS_5 FOREIGN KEY(Produto_codigo) REFERENCES Produto(codigo) ON DELETE CASCADE
)



Algumas instancias

* |nsertinto fornecedor(id, nome, localidade) values(2,
'SAcrates’, 'Lisboa');

* Insertinto fornecedor produto values(1,110011);

* Insertinto fornecedor produto values(2,110022);

e Select * from produto;

e Select * from fornecedor;

e Select * from fornecedor_produto;

> Results || Script Gutput“j]Explain | ";]Autntrace| ADBMS Out > -
Results: . B> Results | = Script Gutput|E:‘]Eprain |.F;:]Autntrace| ADBMS Output | [, Te}
| Results:
copio || DEsiGNAcAO |[§ vALDADE [§ PRECO | 0 0 0 0 |
1110011 Macas (null) 1,5 D NOME IFNDERECD . hLDCPLL]DRDE CDD_F’DSTH'll_
2110022  Peras (null) 1,2 1 1Cavaco  (null Lisboa (null
2 2 Sacrates  (null) Lisboa (null)
.
> Results [5] Script Output | S Explain | 5 Autotrace | R
Results:
FORNECEDOR_ID ] PRODUTO_CODIGO |

1110011

1
2 N 1 10022




Relacionamento 1:1

Clionte * Um cliente tem exactamente um
PLe o MeRcw NIB e um platfond na sua conta
endereco YWARCHAR (40
e Vabcian * Cada conta refere-se a apenas um
cod postal  MNUMERIC (4) CI ie nte
&= Cliente PK (id)
o) :
* Neste caso, a chave estrangeira
o coloca-se na entidade com
Conta “participacao total”, ou o mais
Pltiond NUMERIC 92 proximo disso.
F id MUMERIC (4)




O modelo até agora

O
FiN

Produto

F * codigo
* designacao
validade

N
O

preco

WARCHAR [12)
WVARCHAR (30)
Time

MUMERIC (102}

= Produto PK [codigo)

ConsulMonte - Consultadoria
do Monte, LDA
Rua Trabalhadores Rurais, 9999
2825 Caparica
Tel: 00.351.21.888.88.88
Fax:00.351.21.999.99.99

Customer Information:

INVOICE

Invoice Number: 100

Invoice Date: 2011/02/25

Billing Address Shipping Address:
mmmmmm Cavaco Shipping Corporation

Name:

sssssss Baixa da Charneca

Ciysiatezin Lisboa Ciyisaezn

Order Information:

Shipping Method:

Fornecedor
P *id NUMERIC (4]

* nome VARCHAR (40)
endereco VARCHAR [40)
localidade VARCHAR (20)
cod postal MNUMERIC (4)

= Fornecedor PK (id)
Cliente
F *id MUMERIC (4)

* nome VARCHAR (40}
endereco VARCHAR (40)
localidade VARCHAR (20)
cod_postal  MNUMERIC (4)

= Cliente PK (id)
)
P
Conta
NIB NUMERIC (15)
Platfond NUMERIC (9 2)
Foid NUMERIC (4]

Reference Product Description | Quantit Amount Each Amount
110011 | Macas 205.0 1.50 307.50
110022 | Peras 350.0 1.20 420.00
SSSSSSS 727.50

Tax B
sssssssss 50.00
Grand Total: 944.83

Notes:

FALTA ISTO!



ConsulMonte — Consultadoria
do Monte, LDA
Rua Trabalhadores Rurais, 9999
2825 Caparica
Tel: 00.351.21.888.88.88
Fax:00.351.21.999.99.99

Customer Information:

INVOICE

Invoice Number: 100

Invoice Date: 2011/02/25

Billing Address:

Shipping Address:

Company:

Cavaco Shipping Corporation

Company:

Name:

Name:

Address:

Baixa da Charneca

Address:

City/State/Zip

Lisboa

City/State/Zip

Order Information:

Shipping Method: |

Reference Product Description Quantity Amount Each Amount
110011 Macas 205.0 1.50 307.50
110022 | Peras 350.0 1.20 420.00
Subtotal: 727.50
Tax: 23%
Shipping: 50.00
Grand Total: 944.83

Notes:

Factura a cliente

— ldentificacdo da factura

Identificacao da factura
— (S6 deve conter um cliente)
(e apenas clientes ja definidos)

Detalhes da factura
— (so deve conter itens existentes
na bd como produtos para venda)

} Onde é que ficam os totais?



Modelo proposto

Formecedor - Que informacdo colocar em
o amchan Produto cada entidade?
ondeco  VARCHAR (10 P codgs  VARCHAR (1)
localidade  VARCHAR (20) B _
cod_postal  NUMERIC (4) [>O ad }',TL'STE L‘G}EEMC . - Que tipos de
. - ' relacionamentos?
<= Fomecedor PK () k= Produto PK (codigo)

Cliente
- i ?
m—— LED G Entidades fortes/fracas:
* nome VARCHAR (40) —
endereco  VARCHAR (40) aciura
localidade  VARCHAR (20)
cod postal MNUMERIC (4)
&= Cliente PK (id)
10)
Ez Itens factura
Conta
NIB NUMERIC (15)
Platfond  NUMERIC (32)
Fooid NUMERIC (4) FAZER!




O Modelo com relacionamentos

Fornecedor Produto
P *id NUMERIC (4] F * codigo WVARCHAR [12)
* nome WVARCHAR (40) * designacao  WARCHAR (30)
endereco WARCHAR (40) validade Tirme
[ e
localidade WVARCHAR (20} > SAS preco NUMERIC (10,2)

cod postal  MNUMERIC (4) & Produto PK (codigo)

== Formecedor PK (id)
D
Cliente
P o*id MUMERIC (4)
* nome WVARCHAR (40) Factura
enderaco VARCHAR (40) Fid MUMERIC (4)
localidade VARCHAR 20) H& 5<
cod_postal  MUMERIC (4)
= Cliente PK (id)
T o)
@
D O
PN PN
9 Itens factura
Conta F  codigo VARCHAR (12)
MIB HUMERIC (15)
Flatfond NUMERIC (9 2)
Foid NUMERIC (4)




O Modelo completo

Fornecedor
F *id NUMERIC (4)
* nome WARCHAR (40)

endereco YVARCHAR (40)
localidade  “ARCHAR (20
cod_postal  MUMERIC (4)

Produto

N/

P * codigo VARCHAR (12)

* designacao VARCHAR (30)

validade Time
\p@:n NUMERIC (10,2)

== Fornecedor PK (id)

&= Prndwmign}

Factura

Cliente
P *id MNUMERIC (4)
* nome VARCHAR (40)

endereco VARCHAR (40)
localidade VARCHAR (20)
cod postal  NUMERIC (4)

Fid MUMERIC (4)
end_destino VARCHAR (40
Localidade WARCHAR (20

0]
0
M

cod postal MUMERIC (4)

&= Cliente PK (id)

P

Conta

MIB MUMERIC (15}
Platfond MNUMERIC (9.2)
FF™ id MNUMERIC (4]}

= Conta P (id)

k= Factura PK (Numera)

P * Numerg Integer \

D
VAN
Itens factura
FF* Numerao Integer
FF* codigo WVARCHAR (12

)
* quantidade MUMERIC (9,2)
preco_venda MUMERIC (9 2)

= ltens_factura PK (Mumero, codiga)

™ Entidades
fracas

e



O Modelo fisico

Fornecedar Produto
P " id NUMEER () [ Fornecedar_produto \ P " cadigo VARCHARZ (12)
" nome WARCHARZ (ag FF* Farnecedar_id NUMEER " designacaon WARCHARZ (300
endereco WARCHARZ (40 PF* Produto_codigo WARCHAR validade DATE
Ll:l:dalidnaslt:l:l :ﬁ?;;l—éf;ﬂl:i;z[ " * EE; Formecedor_produto__ DX {Furr}* > preco NUMBER (10,2)
P ’ & Produte PK (codigo)
= Fomecedor P (id) i
Clierte
P " id HUMEER () Factura
" nome WARCHARZ (40 F " Mumerso INTESER
endereco WARCHARZ (40 F id MUMBER (4
lozalidade WARCHARZ (20 end destino WARCHARZ (4
cod_postal  HUMEER () “— — — — — O Localidade WARCHARZ (2
= Cliente PKI:Id:I Cl:llj_pl:lftal MUMEER I:—E]
w= Factura PK (Numera)
A

Corta
MNIB NUMBER (15}
Flatfond NUMEBER (2,2}
PF* id NUMEBER (<)

G Conta PK (id)

tens_factura

FF"
PF"

Mumero
codigo

" guantidade
preco_wenda

INTEGER
VARCHARZ (12)
NUMBER (2,2}
NUMBER (2.2}

= ltens_factura PK {Numero, codigo)




