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shVB
b dados

Categorias de bancos de

» Existem 4 categorias principais

de banco de dados

- Hierarquico
- Em rede

- Relacional (usa PK, FK, SQL)¢
— Orientado a objetos

Some examples
*Oracle

*MS SQL server
*DB2

*Sybase

e Informix
*MySQL
*PostgreSQL (*)

(*) gratuito

shVB

O que é um banco de

www.sbVB.com.br dados?

O banco de dados é um categoria de software que atua como
uma camada para desenvolvimento de sistemas.

Situa-se sobre o sistema operacional.

SQL (Structured Query Language), is a database query
language that was adopted as an industry standard in 1986.

A relational database software is a tier over the file system. The
application communicates with the database using SQL.

The application is written in a computer programming language
(such as C++), but SQL is not a programming language.

Some examples
application *Oracle
software *MS SQL server
*DB2
Some examples database «Sybase
*MS Windows :> operating system «Informix
¢ Unix [linux(*)] (file system) *MySQL
*Machintosh bios *PostgreSQL (*)
hardware

(*) gratuito
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Breve histéria do
PostgreSQL
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* 1986 -inicio do desenvolvido do POSTGRES, pelo Departamento de
Ciéncia da Computacao de Berkeley, na Universidade da California.

e 1989 - primeira versao liberada para alguns usuarios, conhecida
como “The implementation of POSTGRES”.

* 1990 - versao 2.
e 1991 -versao 3.

e 1993 - versao 4.2 (dltima verséo no escopo do projeto de pesquisa de
Berkeley).

* 1995 - A partir da iniciativa de Andrew Yu e Jolly Chen, versao
Postgre95 lancado como open-source, 100% ANSI C.

* 1996 - Projeto renomeado para “PostgreSQL”, com versao inicial 6.

* ?-PostgreSQL versao 7

e 2005 - versao 8, além de outras melhorias, versao Windows nativa.
Introducao de tablespace.

http://www.postgresql.org/
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Instalando o PostgreSQL
Versao Windows

SSIZTE [ ) vonimin 1

Installation complete! POSth'BSQL

Congiatulations, PostareSOL has been successfully installed on your system.

‘e recommend that pou subsciibe to the pgsghannounce mallinglist to receive information about new

ieleases and bugfises

Subsoribe ta paslannounce

Click the finish button to exit fram the installer

Administre o PosgreSQL
Cancel usando o aplicativo GUI
multiplataforma pgAdmin III

< Back

e Acrescente ao path o diretério

(escrito em C++ e wxWidgets)

C:\Program Files\PostgreSQL\8.0\bin

Operagoes basicas

AL (console)
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e Criar o usuario root no PG

[root]$ su postgres

[postgres]$ createuser root

Shall the new user be allowed to create databases? (y/m) y
Shall the new user be allowed to create more new users? (y/mn) y
CREATE USER

e Criar o usuario <user> no PG

[root]$

[root]$ createuser -P sbvb

Enter password for new user:

Enter it again:

Shall the new user be allowed to create databases? (y/m) n
Shall the new user be allowed to create more new users? (y/n) n
CREATE USER
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Operagoes basicas
(console)

» Criar / apagar uma base de dados
— $ createdb db_sbVB owner=sbvb
- $ dropdb db_sbVB

 Entrar no console da base de dados,
no usuario sbvb
- $ psql db_sbVB

» Veja maiores detalhes no capitulo
“Getting Started” do manual
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Operagoes basicas (pgAdmin

Fle Edit Tools Display Help m
,é, padmin 11T
1] Right-click
X PostareS0L Database Server 8.0 lacalho: ropen I
M postars in ped001 (ped00:5432) a2
ET n
& Server localhost X
Properties | 0L
Addiess Jocalhost
Description PostgreSOL Database Server 8.0
Service pasal8.0
Part 5432 | 550
Initisl DB templatel
Usemame ostgres
< 3 =
need password
< < ¥
Rlstieving server prapeties _ Done, 002 secs

Criar uma conexao
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I

(¥ pgAdmin 111
Fle Edt Iook Display Help

PGP Lo s

Fropert

&l Servers 1)

‘i Groups (1)
Users (3]

Criar / apagar uma
base de dados

{iif pgAdmin 1T
Fie Edt Tools Display Help

Q0 & Lovoc 2

i servers ] ]
£ 8] PostareSQL Database Server 3.0.0-betad (ocahhost 54| | =
2 Databases (1] e
-5 B
Tablespac  Reftesh
? Groups (1] Mew Objsct  »
Users 3) | maintenance
Backup
Restore
Grant Wizard

Froperties

Apagar uma
base de dados

Operagoes basicas (pgAdmin

w

paadmin I
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I

i} pgAdmin 1

file Edt Tools Display Help

QUG L

B Servers (1]

= EJ PostarsSOL Database Server 8.0.0-batad [localhost:
2 Databases (2)

% db_book.

E
Tablespaces  Refresh
Groups [1] Mew Object  »

? Users (3)

Maintenance
Restore
Grank wizard

Delete/Drop
Properties

Backup / restore
de uma base de dados

Operagoes basicas (pgAdmin

=

paAdmin ITT
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I @

i pgAdmin 111

Flle Edt Iools Display Help

Operagoes basicas (pgAdmin

@
%

$VSIQ Lrr2

&1 Servers (1] Pronedic

B PostareSOL Datahase Server 8.0 0betad
B8 Databases (2] [Fopeny

S db_book Eutame
Eop

= 5
i Dwmer

=] 3
&) Tablespaces (2]
Eyan
Bh Tablespace

Groups (1)
Users (3]
E: Encoding

1o

tisties | [

Clicando em Help (SQL Help),
‘ veja help dos comandos SQL

-

% pgAdmin 111 Query - PostgreSQL Databa
Fle Edt Query Help ,

SH BB oA P

CREATE TABLE weather [
city varchar{80),

temp_lo int, -- low temperature
temp_hi int, -- high temperature
prep real, -- precipitation
date date

vl
k1| |

Dista Dutput | Messages | History |

|[ready

=

paAdmin 111
Clicando em Help,
veja help contextualizado

‘ dos comandos SQL
Console GUI
de uma
base de dados

12




PostgreSQL v8 da suporte a PostgreSQL v8 da suporte a
sbvB unicode! SbvB unicode! (2)
www.sbVB.com.br O www.sbVB.com.br O
=loix
Bl édT ;”e: ;Ipﬁl s 7 Fie Edt Took Display Help
= By CeR Y- i ta m
_ - - VW Lo
 Nao apenas dados, mas nomes de ot 0 o ————— —
lhzs o : oL . =-d gustgue atabase Server 8.0.0-betad (localhost
tabelas e de colunas podem ser em e g
e Lo -2 db_shvE
uncode. - B I
- = Schema.sﬂ]
* Seu aplicativo desenvolvido usando Do Oupt | v (2008, 3 o -y
. Query rel_urned successfully with no result in&3ms. b ey ? Conversions (0]
PostgreSQL podera ser exportado G i =
{ HER i, - low temperaturs # Trigger Functions (0)
para qualquer pais do mundo, B
. . ate. M Sequences [0]
inclusive os que tem letras | i S e
. Z . = 12
incompativeis com o nosso alfabeto Ty S 1 RN SEAR
A il | e | B2 =R = AE
(por exemplo: Japoneés). T = N S SR =R ] P
2 33661 ELE 21 28 343 2005228
3 33662 BT 21 27 422 200411 ]
= 7 &£ AH
-#fe Constraints (0]
13 B Indexes [UWLH
3 raws. A
shVB Tabelas SQL shVB Tabelas SQL (2)
www.sbVB.com.br www.sbVB.com.br
e Os dados ficam em tabelas.
« Exemplo de tabela
TableName TableName
Col_1 (type) Col 1 Col_2 Col_3 Col 4
Col_2 (type) data data data data Store Store
Col 3 (type) data) data) data) data) Name (varchar(50)) Name Sales LastReport
Col 4 (type) data data data datz Sales (float) Rio de Janeiro 1200.0 | 26/08/2003
data data data data LastReport (date) Sao Paulo 2000.0 | 20/08/2003
data) data) data) data) Parana 1000.0 1/08/2003
Brasilia 800.0 1/07/2003
design view data view
design view data view
15 16




Aprendendo mais sobre

shVB select shVB
www.sbVB.com.br www.sbVB.com.br SQL
* Assuming that is data already stored in the database
tables, one can get information about it by using the SQL .
command “select”. * Links
« The syntax is - http://www.lkeydata.com/
l select column[,column] from table ‘ _ http'//WWW sqlcourse com/
e Your application can send to the database a select — http://www.sqglcourse2.com/
command, and it will produce an anonymous table in the )
database with the answer. Then, you can scan this - http://www.baycongroup.com/tocsql.htm
anonymous table and use it for your purposes. Example: * Help do PostgreSQL
l select Name from Store ‘ l select Name,Sales from Store ‘
(anonymous) (anonymous)
Name Name Sales
Rio de Janeiro Rio de Janeiro 1200.0
Sao Paulo Sao Paulo 2000.0
Parana Parana 1000.0
Brasilia Brasilia 800.0
17 18
VB Praticando fungoes basicas de VB Fungodes avangadas do SQL
S S
SQL no PostgreSQL do PostgreSQL
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» Veja os exemplos no capitulo 2 do
manual.

* Pratique para obter familiaridade
com 0s conceitos abaixo.
e Criar tabelas
e Popular tabelas
* Query em tabelas
e Join entre tabelas
* Funcoes agregadas (max, min, like, etc.)
e Updates de dados em tabelas
* Deletes de dados em tabelas

19
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e Views (an alias of a select)
* Foreign keys
* Array

20




shVB Transagoes (transactions)
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« E um conjunto de comandos que “faz o conjunto todo ou
nao faz nada”.

e Por exemplo: a transferencia bancaria de $100 da conta
da Alice para a conta do Bob. Atualiza-se também o
total de uma loja (branch).

UPDATE accounts SET balance = balance - 100.00
WHERE name = 'Alice’;

UPDATE branches SET balance = balance - 100.00
WHERE name = (SELECT branch_name FROM accounts WHERE name = 'Alice');

UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Bob';

UPDATE branches SET balance = balance + 100.00
WHERE name = (SELECT branch_name FROM accounts WHERE name = 'Bob');

21

Caracteristicas das
shVB -
www.sbVB.com.br transagoes

* N3ao faz sentido fazer uma transacéo incompleta, ou seja,
uma transacao é atomica.

* A transacio deve garantidamente ser persistida em
disco.

* A transacao somente deve ser reconhecida apods ser
completada.

- No caso de multiplas transacoes concorrentes, nao pode
acontecer de uma transacao considera como feita uma outra
transacao que nao foi completada.

- Uma transacao “faz o conjunto todo ou nao faz nada” tanto
para o disco quanto para sua visibilidade por outras
transacoes.

* Se, durante a transacéo, surge alguma informacao que
indique que se deve cancela-la (por exemplo: saldo 3
negativo), pode-se cancelar todos os efeitos da transacao
com rollback.

e Uma Unica linha de SQL € tratada como uma transacao.

22
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UPDATE accounts SET balance = balance - 100.00
WHERE name = 'Alice’;

BEGIN ————ae Inicia transacao

UPDATE branches SET balance = balance - 100.00

UPDATE accounts SET balance = balance + 100.00
WHERE name = 'Bob’;

UPDATE branches SET balance = balance + 100.00

COMMIT, ——— Termina transacao

WHERE name = (SELECT branch_name FROM accounts WHERE name = 'Alice');

WHERE name = (SELECT branch_name FROM accounts WHERE name = 'Bob');
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City
CREATE TABLE City ( name (text)
name text, X
population real, po?ulatm'n (real)
altitude int -- (in mt) altitude (int)

DB

CREATE TABLE Capital (
state char(2)
) INHERITS (cities);

Capital
state (char(2))

SELECT name, altitude

FROM cities e

WHERE altitude > 500;

Todas as cidades, incluindo
capitais, que tem altitude > 500

SELECT name, altitude
FROM ONLY cities

. . Todas as cidades, excluindo
WHERE altitude > 500; — capitais, que tem altitude > 500

L L
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shVB Blocking — Blocked

¢ Seja tabela “weather” abaixo, com alguns valores

CREATE TABLE weather (

city varchar(80),

temp _lo int, -- low temperature
temp hi int, -- high temperature
prep real, -- precipitation

date date

i

VALUES ('1994-11-29', 'Hayward!, 54, 37);

INSERT INTO weather (city, temp lo, temp_hi, prep, date)
VALUES ('San Francisco, 43, 57, 0.0, '1994-11-29");
INSERT INTO weather (date, city, temp_hi, temp_lo)

www.sbVB.com.br

begin transaction;
update weather set city=city;
(commit transaction ainda nao executado!)

' pgAdmiin III Server Status - PostgreSQL Database Server 8.0 (localhost:5432)

Statlus  Locks | Lagfie |

shVB Blocking — Blocked (2)

no pgAdmin IIT
Tools -> Server Status

< &5

o]

[ Quen

FID [ Database | Relation | User [ 1= [ Mode [ Granted Start
4748 test 103313 AcoessSha., Yes
4748 test 109313 FowErclus... Yes
4748 97523 Erclusivel.. Yes

<backend information not available>
<backend information rot available:>
<backend information not available>

IOl
film =& =] e
2 i [ hi d
o | 2% [ [0 B ] 4 | 5
1 105515 |San Francisco |43 57 0 19341129 Cancel Termingie
2 109918 Hapward 7 54 19341129
= Refteshate fseconds) [T = Close
25 [Done. 4|26
2 rows. v
e e
shVB Blocking — Blocked (3) shVB Blocking — Blocked (4)
www.sbVB.com.br www.sbVB.com.br
(em uma janela diferente da primeira) o . .
begin transaction; Note que o botao Agora os dois processos (o blocking ['4748]
update weather set city=city; ficou vermelho e 0 blocked [4688]) aparecem nessa lista
(commit transaction ainda nao executado!)
(i pgAdmin 11T Server Status - PostgreSQL Database Server 8.0 {localhost:5432) =1 x]
Status Locks | Logfie|
FID Database Relation | User [ 1= [ Mode [ Granted | Start [ Query
/A pafdmin I1I Query - PostgreSOL Database Seryns =10l x| 4743
File Edit Query Help :532
ZH|tBBEE o> Al r hi:n | P 4688
Degin transaction; s
update weather set city=city;
comnit transaction;
4| | »
Data Qutput  Messages |Histury|
N | | i
Caree] Terminate

1

ol

HUuely I running 12672 ms

A

27

Retresh rate [secands) =

|Dore

4
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shVB C++ e SQLAPI

C++ e
SQLAPI

29

shVB O que é SQLAPI?
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* SQLAPI é uma biblioteca paga, em C++
multiplataforma, para acesso a banco de
dados.

- Embora seja paga, a SQLAPI nao gera “gordura” no
produto, pois a licenca permite a distribuicao gratuita
da versao binaria da SQLAPI para o cliente.

— Testada em Windows e Unix (Linux)

— Funciona com a maioria dos bancos de dados
comerciais, baseados em SQL.

* Veja os detalhes na URL http:/www.sqlapi.com

30

DR teste

e Nome da base: db_bib
« Uma tabela: th_book

Definindo uma base de

table “tb_book”

title

author editor year
Microelectronics Circuits | Sedra / Smith HRW Saunders | 1991
Practical Unix Security Simson Garfinkel | O'Reilly 1994

31

VB Criando a tabela de teste
s t_bOOK NO PostgreSQL

CREATE DATABASE db_bib
WITH OWNER = postgres
ENCODING = “UNICODE*"
TABLESPACE = pg_default;
GRANT TEMPORARY ON DATABASE db_bib TO public;
GRANT ALL ON DATABASE db_bib TO postgres;
GRANT ALL ON DATABASE db_bib TO GROUP sbvb_grp;

create table tb_book ( author text, editor text, title text,
year int4);

insert into tb_book (title,author,editor,year)
values ("Microelectronics Circuits”®,"Sedra / Smith",
"HRW Saunders®,1991);

insert into tb_book (title,author,editor,year)
values ("Practical Unix Security”,"Simson Garfinkel~,
"O\"Reilly~,1994);

32
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Criando a tabela de teste

tb_book no PostgreSQL (2)
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~~ pgAdmin I1I Edit Data - PostgreSQL Database Server 8.0 (local -0l x|
e o E =2
author editor title year
text text text int4
1 Sedia / Smith | HRW Saunders Micraelectroics Circuits | 1391
2 Simson Garfinkel O'Reily Practical Unix Secury | 1934
(B
Fie Edt Tools Display Help A

+Q

D Servers (1) 21| Properties | statistics | Depends on | Referenced by
= £ PostgreSOL Database Server 8.0 [localhost5432] = o -
-8 Databases (4] 1operty Sl
= B Name th_book
52 db_tib
(1) Casts () Eop 216425

G@G@wc@@\?

& Languages [2)
B8 Schemas (1)

=-8F public
Aggregates (0]
=& Conversions (0]
A Domains (0]
@ Functons (2) CREATE TABLE th_book
@ Trigge: Funclions [0) ‘ &
+{) Operstors (0)
{£7) Operator Classes [0)
T3 Sequences (0]

Es Dwner postgres -
4| | »

-~ Table: th_hook

-- DROP TABLE th_hook;

3]

author text,
editor text,
title text,

= Tables (1) | rveart inca
- {1 1
Be, Types (0] WITHOUT 0IDS;
A views (1) ALTER TAELE tb_book OWNER TO postgres:
=8 pedprod
R_pedprad_ires -l | »
|Retrieving Table details... Done. 0,00 secs v
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Criando a tabela de teste

il tb_book no MySQL
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mysql -u root -p

<root password>

create database db_bib;

grant all on db_bib.* to sbvb identified by “pwd";

connect db_bib;

create table tb_book (title varchar(30), author varchar(30),
editor varchar(30), year int(4));

insert into tb_book (title,author,editor,year)

insert into tb_book (title,author,editor,year)
values (‘'Practical Unix Security","Simson Garfinkel",""0"Reilly',1994);
show tables;

B +
| Tables_in_db_bib |
+ +
| tb_book |
o +
select * from tb_book;
+ + + + +
| title | author | editor | year |
+ + + + +

| Microelectronics Circuits | Sedra /7 Smith | HRW Saunders | 1991 |
| Practical Unix Security | Simson Garfinkel | O"Reilly | 1994 |
+ + + + +

values (‘“'Microelectronics Circuits',"Sedra / Smith","HRW Saunders™,1991);
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#include <iostream>
#include <SQLAPI.h> // main SQLAPI++ header
int main()

using namespace std;
SAConnection con; // create connection object
try
{
// con.Connect(<computerName>@<database name>,<user name>,
// <password>,<client>);
con.Connect(**'db_bib™, " "sbvb","sbvb_pwd", SA_PostgreSQL_Client);
cout << "We are connected!" << endl;
con.Disconnect();
cout << "We are disconnected!" << endl;

3
catch(SAException & x)
Explicacao do

// print error message motivo de falha

cout << (const char*)x.ErrText() << endl; na conexao
3
return O;
; J L
4
We are connected! . - . .
We are disconnecteds Login failed for user "testLogin”.
N N

Configurando o VC6 (SP5)

SbVB para usar a SQLAPI
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* Project Settings (ALT-F7), no
tab C/C++

Project Settings x|

‘Al Configurations General | Debug | C/Cw+ | Link | Resourcl

ategary: [Prepro

Preprocesen

[wiNz2_CONSOLE,_MBCS

Undefined symbols: ™ Undsfine &l syrbols

Additional include directaries.

C:AwinaphS QLAPINinclude

diretoério onde
estd instalado o SQLAPI,
/include

Common Jptions:

/nologo /w3 /BX /D WIN3Z' /D "_CONSOLE" /D =
"_MBCS" M AFD fo

Cancel
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Configurando o VC6 (SP5)

para usar a SQLAPI (2)
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* Project Settings (ALT-F7), no
tab Link

21|
Resauc{ [([¥]

Project Settings

Settings For

Cateaory: [inpat —

‘modues
( salapi.ib kelel32.lib user3Z b gdi32.ib winspoolib comdlc
: fies ™ lgnore all default libraries

Force symbol references

— Additional library path
< [C:Awinaph SALAPIND
-_Common Dptiens

solapi b kemel3Z.Th wser32 lib gdi32lib winspool b

diretério onde
est4 instalado o SQLAPI,
Nlib

comdig3Z.ib advapi3Z lib shell32.lb ole32 b
oleaut32 fib uvid lib odbe32 fib adbeep32 lib Anologo LI |

ok | concel
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shVB Fazendo uma query
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#include <iostream>
#include <SQLAPI.h> // main SQLAPI++ header
using namespace std;
int mainQ) {
SAConnection con; // create connection object
try {

// connect to database
con.Connect(*'db_bib", "sbvb*, "sbvb_pwd", SA PostgreSQL_Client);

const char* SQL_command = *"Select title,author,editor,year from tb_book™";

SACommand cmd(&con, SQL_command) ;
cmd.Execute(); // Select from our test table

unsigned rowCount = 1;
// fetch results row by row and print results

while(cmd.FetchNext()) {
cout << "Row [ << rowCount++ << "] = " <<

(const char*)cmd.Field('title™) . asString() << ";" <<
(const char*)cmd.Field('author™).asString() << ' <<
(const char*)cmd.Field(editor™).asString() << ;" <<
(unsigned)cmd.Field(*year™) .asLong() <<
endl ;
3
3
catch(SAException &x)
{ cout << "SA Exception: " << (const char*)x.ErrText() << endl; }
return 0;
3
Row [1] = Microelectronics Circuits;Sedra / Smith;HRW Saunders;1991
Row [2] = Practical Unix Security;Simson Garfinkel;0"Reilly;1994
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Fazendo backup no

shVB
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PostgreSQL

base
principal

computador
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