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Introducao

Linguagem de Consulta/Interrogacao da BD

« Algebra Relacional
= Linguagem formal do Modelo Relacional
= Um conjunto basico de operacoes

« Qutras linguagem formais: relational calculus

« As linguagens formais oferecem uma base teorica para a
linguagem de consulta utilizada na pratica.

 Linguagem pratica do Modelo Relacional
= SQL




13/03/15

Algebra Relacional

Questoes?
= Como deve ser uma linguagem interrogacao da BD?
= Como formular interrogacoes?
= Que tipo de interrogacdes existem?
= Como é que sao os resultados?

» Expressoes de algebra relacional (linguagem).
= Sequéncia de operacdes de algebra relacional.

= Permitem formular pedidos basicos de recuperacao de informacao
(retrieval requests) sobre uma ou mais relacoes.

» Para formalizar uma interrogacao necessitamos de um
conjunto de operadores que operam sobre as relacoes e
devolvem uma nova relacao.

« Vamos estudar um conjunto de operacoes.

Algebra Relacional - Operacdes Basicas

 Selecao | |
» Projecao —>
 Uniao U .
 Diferenca - T —

e Produto Cartesiano

)

e Renomeacao




Seleccao

° Notagao: 0<selection condition>(R)

» Utilizada para selecionar um subconjunto de tuplos da
relacao (t € R) que satisfazem os critérios de selecao.

» “selection condition” é uma expressao boleana.

Relation2 < O _icction conditions (R€lation1)

» O resultado é uma nova relacao (Relation2) que tem um
esquema relacional igual a original (Relation1).

Selecdo - Predicado

e Operadores de Comparacao

» Permitem comparar dois atributos ou um atributo com
um valor.

= Operandos: Nomes dos atributos e constantes.
= Operadores: =, =, <, >, <, >

= Exemplos:
Oppo-s (EMPLOYEE)
Osalary>30000 (EMPLOYEE)

« Condicoes Booleanas

= Utilizacao de AND, OR e NOT.
= Exemplo:

0(Dno=4 AND Salary>25000) OR (Dno=5 AND Salary>30000) (EMPLOYEE)
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Selecdo - Exemplo

EMPLOYEE

Fname Minit | Lname Ssn Bdate Address Sex |Salary | Super_ssn | Dno
John B | Smith 123456789 | 1965-01-09 | 731 Fondren, Houston, TX| M |30000 |333445555 | 5
Franklin | T | Wong | 333445555 | 1955-12-08 | 638 Voss, Houston, TX M |40000 |888665555 | 5
Alicia J Zelaya | 999887777 | 1968-01-19 |3321 Castle, Spring, TX | F 25000 |987654321 | 4
Jennifer | S | Wallace | 987654321 | 1941-06-20 | 291 Berry, Bellaire, TX F |43000 |888665555 | 4
Ramesh | K | Narayan | 666884444 | 1962-09-15 | 975 Fire Oak, Humble, TX | M  |38000 333445555 | 5
Joyce A | English | 453453453 | 1972-07-31 | 5631 Rice, Houston, TX | F |25000 |333445555 | 5
Ahmad V |Jabbar | 987987987 | 1969-03-29 | 980 Dallas, Houston, TX | M |25000 |987654321 | 4
James E Borg 888665555 | 1937-11-10 | 450 Stone, Houston, TX | M |55000 |NULL 1

0(Dno=4 AND Salary>25000) OR (Dno=5 AND Salary>30000) (EMPLOYEE)

SQL query (préxima aula...)

SELECT * FROM EMPLOYEE

WHERE Dno=4 AND Salary>25000
OR Dno=5 AND Salary>30000;

° NOtagaO: n<attribute list>(R)

= <attribute list> = A1, A2, ... AK
= A1...Ak sao nomes dos atributos da relacao R

O resultado € uma nova relacao s6 com os k
atributos selecionados.

» Sao removidas as linhas duplicadas do resultado.

» Condicao de conjunto (set)

Fname | Minit | Lname Ssn Bdate Address Sex | Salary | Super_ssn |Dno

! Franklin T Wong 3383445555 | 1955-12-08 | 638 Voss, Houston, TX M | 40000 | 888665555 | 5

Jennifer S Wallace | 987654321 | 1941-06-20 | 291 Berry, Bellaire, TX F | 43000 | 888665555 | 4

Ramesh | K Narayan | 666884444 | 1962-09-15 | 975 Fire Oak, Humble, TX| M | 38000 | 333445555 | &
Projecao
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Projecao - Exemplo

EMPLOYEE
Fname Minit | Lname Ssn Bdate Address Sex |Salary | Super_ssn | Dno
John B Smith 123456789 | 1965-01-09 | 731 Fondren, Houston, TX| M |30000 |333445555 | 5
Franklin T Wong 333445555 | 1955-12-08 | 638 Voss, Houston, TX M |40000 888665555 | 5
Alicia J Zelaya | 999887777 | 1968-01-19 |3321 Castle, Spring, TX F |25000 (987654321 4
Jennifer | S | Wallace | 987654321 | 1941-06-20 |291 Berry, Bellaire, TX F 43000 (888665555 | 4
Ramesh | K Narayan | 666884444 | 1962-09-15 | 975 Fire Oak, Humble, TX | M |38000 [333445555 | 5
Joyce A English | 453453453 | 1972-07-31 | 5631 Rice, Houston, TX F 25000 |333445555 | 5
Ahmad v Jabbar | 987987987 | 1969-03-29 | 980 Dallas, Houston, TX | M 25000 |987654321 4
James E Borg 888665555 | 1937-11-10 | 450 Stone, Houston, TX | M |55000 |NULL 1
Lname Fname Salary
Smith John 30000
Taname, Fname, Salary (EMPLOYEE) Wong Franklin | 40000
Zelaya Alicia 25000
Iﬁ Wallace | Jennifer | 43000
Narayan | Ramesh | 38000
SELECT DISTINCT Lname, Fname, Salary Jabbar | Ahmad | 25000
FROM EMPLOYEE; Borg | James | 85000

¢ "Fname, Lname, Salary(

« Se quisermos renomear os atributos e a relacao:

Encadeamento de Operacdes

TEMP < Oy,,.-(EMPLOYEE)

Opos(EMPLOYEE))

TEMP)

. P
R(First_name, Last_name, Salary) <= TTg,me, Lname, satary(
TEMP

Fname | Minit | Lname Ssn. Bdate Address Sex | Salary | Super_ssn |Dno
John B | Smith 123456789 | 1965-01-09 | 731 Fondren, Houston,TX | M | 30000 | 333445555 | 5
Franklin T Wong 333445555 | 1955-12-08 | 638 Voss, Houston, TX M 40000 5
Ramesh K Narayan | 666884444 | 1962-09-15 | 975 Fire Oak, Humble,TX | M [ 38000 |333445555 | &
Joyce A English | 453453453 | 1972-07-31 | 5631 Rice, Houston, TX F 25000 |333445555 | 5
R

First_name | Last name | Salary

John Smith 30000

Franklin Wong 40000

Ramesh Narayan 38000

Joyce English 25000
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Renomeacao

» Notacao: Py, gy, ..., 8n)(RT) 0U Pry(R1)

OU Py, 82, ..., Bn)(R1)
» No primeiro caso o resultado é uma nova relacao R2 com
os atributos renomeados (B1, B2, ..., Bn).

* No segundo caso s6 renomeamos a relacao.
» No terceiro s6 renomeamos os atributos.

SQL query:
SELECT E.Fname AS First_name, E.Lname AS Last_name, E.Salary AS Salary

FROM EMPLOYEE AS E
WHERE E.Dno=5;

Uniao

« Notacao: RUS={t:tERVtES}
« As tabelas tém de ser compativeis
* Mesmo numero de atributos

= Atributos com dominios compativeis

O resultado € uma relacao que inclui todos os
tuplosde Re de S

= Os tuplos duplicados s&o eliminados s
STUDENT Ramesh | Shah
Fn Ln INSTRUCTOR Johnny Kohler
Susan Yao Fname Lname Barbara | Jones
Ramesh | Shah John Smith Amy Ford
Johnny | Kohler U Ricardo | Browne Jimmy Wang
Barbara | Jones Susan | Yao -_— Emest | Gilbert
Amy Ford Francis | Johnson John Smith
Jimmy | Wang Ramesh | Shah Ricardo | Browne 12
Ernest Gilbert Francis | Johnson
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Interseccao

« Notacdao: RNS={t:tERAtES}

« As tabelas tém de ser compativeis
* Mesmo numero de atributos
= Atributos com dominios compativeis

O resultado € uma relacao que inclui os tuplos que
existem simultaneamenteem R e S

= Os tuplos duplicados sao eliminados

STUDENT
Fn Ln INSTRUCTOR
Susan Yao Fname Lname
Ramesh | Shah John Smith
Fn Ln

Johnny Kohler l . Ricardo | Browne R

> Susan Yao
Barbara | Jones Susan | Yao

Ramesh | Shah

Amy Ford Francis | Johnson
Jimmy Wang Ramesh | Shah 3

Ernest Gilbert

Diferenca

« Notacao: R-S={t:tErAt & s}

 As tabelas tém de ser compativeis
» Mesmo numero de atributos
= Atributos com dominios compativeis

O resultado € uma relacao que inclui os tuplos de R
que nao existem em S

STUDENT
Fn Ln INSTRUCTOR
Susan Yao Fname | Lname Fn Ln
Ramesh | Shah John Smith Johnny | Kohler
Johnny Kohler - Ricardo | Browne o Barbara | Jones
Barbara | Jones Susan | Yao » Amy Ford
Amy Ford Francis | Johnson Jimmy | Wang
Jimmy Wang Ramesh | Shah Emest Gilbert 14
Emnest Gilbert
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Unido, Interseccado e Diferenca

« Em SQL existem os seguintes comandos
= UNION (ALL), INTERSECT (ALL) e EXCEPT (ALL)

Propriedades:
« Unido e Interseccao sao operacoes comutativas:
= RUS=SUR e RNS=SNR

« A diferenca nao é comutativa:
= R-S = S-R

« Uniao e Interseccao sao operacoes associativas:
= RUSUT) = (RUS)UT e (RNS)NT=RN(SNT) 1

Produto Cartesiano

D

e Notacao: RXS

« Permite-nos combinar tuplos de relacoes
diferentes.

* O resultado é uma nova relacao (Q) que combina cada
elemento (tuplo) de uma relacao (R) com um elemento
(tuplo) da outra relacao (S):

Q(A1, A2, ..., An, B1, B2, ..., Bm) = R(A1, A2, ..., An) x S(B1, B2, ..., Bm)

* O nimero de tuplos de Q € n * m.

« UK: “CROSS JOIN” '
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Produto Cartesiano - Exemplo

EMPNAMES
Fname | Lname Ssn
Alicia | Zelaya | 999887777 Fname | Lname Ssn Essn Dependent_name | Sex Bdate
Jennifer | Wallace | 987654321 Alicia | Zelaya | 999887777 | 333445555 Alice F | 1986-04-05
Joyce | English | 453453453 Alicia | Zelaya | 999887777 | 333445655 Theodore M | 1983-10-25
Alicia | Zelaya | 999887777 | 333445555 Joy F | 1958-05-03
DEPENDENT atnia [ 7a1e0- | 990887777 | 987654321 Abner M | 1942-02-28
o~ St o | G 999887777 | 123456789 Michael M | 1988-01-04
| e 999887777 | 123456789 Alice F | 1988-12-30
333445555 Alice F 1986-04-05 | Daughter 999887777 | 1234567890 Elizabeth 3 1967-05-05
333445555 Theodore M 1983-10-25 | Son e| 087654321 | 333445555 ‘Alice F 1986-04-05
333445585 | Joy F | 19560503 | Spouse | ;Tgp7654321 | 333445555 Theodore M | 1983-10-25
987654321 | Abner M | 1942:02-28 | Spouse 'e| 987654321 | 333445556 Joy F | 1958-05-03
123456789 | Michael M_| 1988-01-04 | Son e| 987654321 | 987654321 Abner M | 1942-02-28
123456789 Alice F 1988-12-30 | Daughter e| 987654321 | 123456789 Michael M | 1988-01-04
123456789 Elizabeth F | 1967-05-05 | Spouse e| 987654321 | 123456789 Alice F | 1988-12-30
Jennifer | Wallace | 987654321 | 123456789 Elizabeth F | 1967-05-05
Joyce |English | 453453453 | 333445555 Alice F | 1986-04-05
Joyce |English | 453453453 | 333445555 Theodore M | 1983-10-25
EMPNAMES X DEPENDENT Joyce Ength 453453453 | 333445555 Joy F | 1958-05-03
Joyce | English | 453453453 | 987654321 Abner M | 1942-02-28
Joyce | English | 453453453 | 123456789 Michael M | 1988-01-04
Joyce |English | 453453453 | 123456789 Alice F | 1988-12:30
> Joyce | English [ 453453453 | 123456789 Elizabeth F | 1967-05-05

Juncao 6 (THETA JOIN)

» Notacao: R > S
= Pode ser visto como o resultado das seguintes
operacoes:
R3 < R1 X R2 (produto cartesiano)
O. (R3) (selecdao com condicao c)

»= C é <join condition> que pode tomar a seguinte forma:

<condition> AND <condition> AND ... AND <condition>

» Em cada <condition> podemos aplicar operadores de
comparacao:

= <,5,>,2,%
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Juncao 6 (THETA JOIN) - Exemplo

« Pretendemos saber os nomes dos funcionarios gestores de

departamentos
EMPLOYEE o
Frame | Minit | Lname Ssn Bdate Address Sex |Salary | Super_ssn | Dno
John B | Smith § 123456789 | 1965-01-09 |731 Fondren, Houston, TX| M |30000 |333445555 | 5 DEPARTMENT o
Frankin | T | Wong | 333445555 § 1955-12-08 |638 Voss, Houston, TX | M |40000 5 Dname Dnumber Mgr_ssn Mgr_start_date
Alicia J | Zelaya || 999887777 | 1968-01-19 |3321 Castle, Spring, TX | F_|25000 1] 4 Research 5 333445555 || 1988-05-22
Jennifer | S | Wallaced 987654321 | 1941-06-20 |291 Berry, Bellaire, TX | F 43000 4 Administrati 4 987654321 1995-01-01
Ramesh | K | Narayan ] 666884444 § 1962-09-15 | 975 Fire Oak, Humble, TX | M |38000 /333445555 | 5 1 888665555 1981-06-19
Joyce A English g 463453453 11972-07-31 | 5631 Rice, Houston, TX | F [26000 (333445555 | & | o e o
Ahmad \" Jabbar J 987987987 § 1969-03-29 | 980 Dallas, Houston, TX | M |25000 (987654321 4
James | E |Borg | 888665555 | 1937-11-10 | 450 Stone, Houston, TX | M |55000 NULL 1

Para obter o nome dos gestores temos de combinar cada tuplo do departamento
(Department) com um tuplo dos funcionarios (Employee) cujo Ssn é igual ao Mgr_ssn.

DEPT_MGR — DEPARTMENT D<lyy; sir-ssn EMPLOYEE
DEPT_MGR
Dname Dnumber Mgr_ssn o Fname Minit Lname Ssn
Research 5 333445555 | --- Franklin T Wong 333445555
Admini; 4 987654321 *** | Jennifer S Wallace | 987654321
Headquarters 1 888665555 | ‘- | James E Borg 888665555

Depois s6 temos de utilizar projecao para obter os atributos desejados:

19
RESULT - nDname, Lname, Fname(DEPT—MGR)
Juncao - Variacdes da Juncao 6
« Equi-Juncao (EquiJoin)
= E utilizado o operador = na condicéo de juncao.
= Exemplo anterior: DEPARTMENT ><yg on-csn EMPLOYEE.
= Vamos ter sempre duas colunas repetidas.
« Juncao Natural (Natural Join): R > S
= Condicao implicita: igualdade dos atributos com o mesmo nome.
= Os atributos repetidos sao removidos.
= Nota: Muitas vezes opta-se por renomear colunas de modo a
facilitar juncoes naturais.
R S
Y z
X Y
c d
o X > b d
d e h 20

13/03/15
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Juncéao Natural - Exemplo

PROJECT - DEPARTMENT _——_ N
Pname Pnumber Plocation Dnum: Dname f\ Dnumber \' Mgr_ssn Mgr_start_date
ProductX 1 Bellaire "5 Research "5 | 333445555 | 1988-05-22
ProductY 2 Sugarland 5 Administration 4 987654321 1995-01-01
ProductZ 3 Houston 5 Headquarters 1 888665555 1981-06-19
Computerization 10 Stafford 4
Reorganization 20 Houston 1
Newbenefits 30 Stafford 4

PROJECT b« p(Dname, Dnum, Mgr_ssn, Mgr_start_date)(DEPARTMENT)

|

Pname Pnumber Plocation (| Dnum Dname Mgr_ssn Mgr_start_date
ProductX 1 Bellaire =5" Research 333445555 1988-05-22
ProductY 2 Sugarland 5 Research 333445555 1988-05-22
ProductZ 3 Houston 5 Research 333445555 1988-05-22
Computerization 10 Stafford 4 Administration | 987654321 1995-01-01
Reorganization 20 Houston 1 Headquarters | 888665555 1981-06-19 21
Newbenefits 30 Stafford 4 Administration | 987654321 1995-01-01

Divisao

e Notacao: R+ S
Dadas as relacées R(A1,...,Ar,B1,...,Bk) e S(B1,...,Bk)

» O resultado incluira todos os tuplos de R1(A1,...,Ar) que
tenham correspondéncia com todos os tuplos de S em
R2(B1,...,BK).

* R1 e R2 sdo projecdes de R

= nuUmero de atributos de R > niumero de atributos de S.

« Em SQL nao existe um operador que implemente a
divisao. Temos de recorrer a operadores basicos:
" R+5 =g (R) - Mrs((TMr.s(R) X S) - R)

onde T -> Tar  an
22

13/03/15
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Divisao - Exemplos

R S T
A B B A
i 2 c . — a
...... > b c d
tla [ d [
b e
a a
a e
Department Location
Dno Name Location Location Dno Name
1 Research Houston - Houston —> 2 Commercial
2 Commercial Bellaire Bellaire
3 Administration LA LA
2 Commercial Houston
4 | Headquarters | Bellaire Departamentos que existem em
2 Commercial LA todas as localizacoes? »
'
Operacodes Algebra Relacional - Resumo
OPERATION PURPOSE NOTATION
SELECT Selects all tuples that satisfy the selection condition O section conditions (R)
from a relation R. ) o
PROJECT Produces a new relation with only some of the attrib- T imate s (R)
utes of R, and removes duplicate tuples. i
THETA JOIN Produces all combinations of tuples from R, and R, R onditions
that satisfy the join condition.
EQUUOIN Produces all the combinations of tuples from R and R D condiions Ry OR
R, that satisfy a join condition with only equality 1™ (<join anributes 15)
comparisons. (<join attributes 2 R
NATURAL JOIN  Same as EQUUOIN except that the join attributes of Ry Ry*_ . viions Ros
are not included in the resulting relation; if the join OR R* (icin anribuses
attributes have the same names, they do not have to (<join ttributes
be specified at all. ORR, *R,
UNION Produces a relation that includes all the tuples in R, R UR,
or R, or both R, and Ry; R, and R, must be union
compatible.
INTERSECTION  Produces a relation that includes all the tuples in both R,NR,
R, and R;; R, and R, must be union compatible.
DIFFERENCE ~ Produces a relation that includes all the tuples in R, R -R,
that are not in R,; R, and R, must be union compatible.
CARTESIAN Produces a relation that has the attributes of R, and R, X R,
PRODUCT R, and includes as tuples all possible combinations of
tuples from R, and R,.
DIVISION Produces a relation R(X) that includes all tuples ¢[X] R\(2) + R(Y) 24

in R,(Z) that appear in R, in combination with every
tuple from R,(Y), where Z=X U Y.

13/03/15
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Algebra Relacional - Operacdes Estendidas

e Semi-Join (Semi Juncao)
» Left Semi Join
= Right Semi Join

 Outer Join (Juncao Externa)
» Left Outer Join
= Right Outer Join
= Full Outer Join

» Agregacao
» Funcdes de Agregacao

25

Semi Join

o Left Semi Join: R xS = T, (R b S)

Projecao dos atributos de R na juncao natural de R com S

R S
Y
X Y
C d g A y
d e h

 Right Semi Join: R xS =TI (R < S)

Projecao dos atributos de S na juncao natural de R com S

R S
Y Y
Y
c i d g y
d e h 9 26

13/03/15
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Inner Join vs Outer Join

Inner Join

= As operacoes de juncao anteriores combinam dados de
duas tabelas para que estes possam ser apresentados na
forma de uma Unica tabela.

= Os tuplos que nao estao relacionados (matching) sao

descartados.
¢ Incluindo os tuplos com valores Null nos atributos de juncao.

Outer Join

* Incluimos no resultado todos os tuplos de uma (ou de
ambas) das relacdées componentes.

= Os atributos que nao fazem matching sGo preenchidos

com Null. .

Outer Join

e Left Quter Join: RX S

R S
A1 A2 B1 B2 A1 A2 B1 B2
a (o] I d g 5 a ¢ | null | null
d e h b d d g
« Right Outer Join: R» S
R S
A1 A2 B1 B2 A1 A2 B1 B2
a C | My d s b | d d
d e h null | null | e h
e Full Outer Join: R S
A1 A2 B1 B2
Al A2 B1 B2

a c | null | null

X p2=1

null | null | e h

13/03/15
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Left Outer Join - Exemplo

EMPLOYEE DEPARTMENT

- —-_—
Frame | Minit | Lname | { Ssn 'y Bdate Address Sex |Salary | Super_ssn | Dno Dname Dumber [ Mgr_ssn \; Mgr_start_date
John B [ Smith | 123455769 | 1965-01-09 | 731 Fondren, Houston, TX| M_ 30000 333445555 | 5 Research 5 339745555 1988-05-22

Franklin T ‘Wong 333445555 | 1955-12-08 | 638 Voss, Houston, TX M 40000 5 4 987654321 1995-01-01

Alicia J | Zelaya | 999887777 | 1968-01-19 |3321 Castle, Spring, TX | F 25000 (987654321 | 4 Headquarters 1 888665555 1981-06-19

Jennifer | S | Wallace | 987654321 | 1941-06-20 |291 Berry, Bellaire, TX | F|43000 (888665555 | 4

Ramesh | K | Narayan | 666884444 | 1962-09-15 | 975 Fire Oak, Humble, TX | M |38000 (333445555 | &

Joyce A English | 453453453 | 1972-07-31 | 5631 Rice, Houston, TX F /25000 [333445555 5

Ahmad | V |Jabbar |987987987 | 1969-03-29 | 980 Dallas, Houston, TX | M 25000 (987654321 | 4

James | E |Borg | 888665555 |1937-11-10 | 450 Stone, Houston, TX | M [65000 NULL 1

|

“Fname, Minit, Lname, Dname (EMPLOYEE NSsn=Mgr_ssn DEPARTMENT)

|

Fname Minit | Lname Dname

John B Smith NULL

Franklin T Wong Research

Alicia J Zelaya NULL

Jennifer S Wallace | Admini

Ramesh K Narayan | NULL

Joyce A English NULL

Ahmad V | Jabbar | NULL 29
James E Borg Headquarters

Join - Quadro Resumo

e Natural | Left Outer | Right Outer | Full Outer

RXS R..S
R S x v |z Bl
)1( Y y | z 1 null X % X v
N N

\NE 2 N\ a vV vV v v
2 \\ :%}x b 3 null X v X v
. B 9 ¢ 4 B8 b v v v v
E = % d 4 ngx;?x c v v v v
5 null X Vv X Vv
null % d X X v \%

30
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Agregacao

 Operacao de Agregacao P

3

R) symbol

<grouping attributes> <function list> (

« Operacoes sobre varios tuplos da relacao

« Lista de Funcoes de Agregacao:
= avg: média dos valores
= min: minimo dos valores
* max: maximo dos valores
= sum: soma dos valores

R 31
= count: numero dos valores
Funcées de Agregacao
o Também podem ser usadas em projecoes
= criar atributos agregados
= 0os atributos nao agregados sao agrupados de forma a nao haver
valores repetidos.
» Exemplos:
TrA1, A2, M = avg(A3) (R)
EMPLOYEE
Fname | Minit Lnamel Ssn Bdate Address Sex |Salary | Super_ssn | Dno
John B Smith 123456789 | 1965-01-09 | 731 Fondren, Houston, TX| M |30000 333445555 | 5
Franklin T Wong 333445555 | 1955-12-08 | 638 Voss, Houston, TX M 40000 5
Alicia J Zelaya | 999887777 | 1968-01-19 |3321 Castle, Spring, TX F |25000 |987654321 4
Jennifer S Wallace | 987654321 | 1941-06-20 | 291 Berry, Bellaire, TX F |43000 |888665555 | 4
Ramesh K Narayan | 666884444 | 1962-09-15 | 975 Fire Oak, Humble, TX | M |38000 |333445555 | 5
Joyce A English | 453453453 | 1972-07-31 | 5631 Rice, Houston, TX F |25000 |333445555 | 5
Ahmad \" Jabbar | 987987987 | 1969-03-29 | 980 Dallas, Houston, TX | M |25000 (987654321 4
James E Borg 888665555 | 1937-11-10 | 450 Stone, Houston, TX | M |55000 |NULL 1
Dno | Avg_Salary
I 1 55000
4 31000 32
nDno, Avg_Salary=avg(Salary)(EMPLOYEE) > 33250

13/03/15
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Agregacao (Grouping) - Exemplos
EMPLOYEE
Fname | Minit | Lname Ssn Bdate Address Sex |Salary | Super_ssn | Dno
John B Smith 123456789 | 1965-01-09 | 731 Fondren, Houston, TX| M |30000 (333445555 | 5
Franklin T Wong | 333445555 | 1955-12-08 | 638 Voss, Houston, TX M 40000 (888665555 | 5
Alicia J Zelaya | 999887777 | 1968-01-19 |3321 Castle, Spring, TX | F |25000 |987654321 4
Jennifer | S Wallace | 987654321 | 1941-06-20 |291 Berry, Bellaire, TX F |43000 |888665555 | 4
Ramesh | K Narayan | 666884444 | 1962-09-15 | 975 Fire Oak, Humble, TX | M |38000 (333445555 | 5
Joyce A | English | 453453453 | 1972-07-31 | 5631 Rice, Houston, TX | F |25000 (333445555 | 5
Ahmad V | Jabbar | 987987987 |1969-03-29 | 980 Dallas, Houston, TX | M |25000 |987654321 4
James E Borg 888665555 | 1937-11-10 | 450 Stone, Houston, TX M |55000 |[NULL 1
| Count_ssn l Average_salary I
3 count(Ssn), avg(Salary)(EMPLOYEE) [ 8 I 35125 I
Dno Count_ssn Average_salary
5 4 33250
Dno 3 count(Ssn), avg(Salary)(EMPLOYEE) 4 3 31000
1 1 55000
pR(Dno, No_of_employees, Average_sal) (Dno 3 count(Ssn), avg(Salary)(EMPLOYEE))
R
Dno No_of_employees Average_sal
5 4 33250
4 3 31000 33
1 1 55000

Algebra Relacional - Queries
Caso de Estudo

Clinica Médica

34
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Clinica - Esquema Relacional da BD

Medico

num_func l nome ltelefone | endereco | especialidade
___*

Paciente Farmaco

num_pac lnome lendereco codigo lnome

Consulta

medico lnum consulta Ipaciente ldata lhora

— ]

Prescreve

medico | consultal farmaco

35

Clinica - Problema 1

 Quais os nomes dos farmacos que nunca foram

prescritos?
Prescreve Farmaco
medico | consulta lfarmaco codigo | nome

I

]T nome ( 0famaco=null ( Prescreve D{farmaco=codigo Farmaco) ) )

36
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Clinica - Problema 2

« Como obter o numero de farmacos prescritos em

cada consulta?

Prescreve Farmaco
medico | consulta lfarmaco caodigo l nome

I

Trmedico, consulta, num_farm=count(farmaco) (Prescreve)

Ou

medico, consulta S count(farmaco) (Prescreve)

37
Clinica - Problema 3
« Para cada médico, qual a quantidade média de
farmacos receitados por consulta?
Prescreve Farmaco
medico | consulta lfarmaco codigo l nome
temp — nmedico, consulta, num_farm=count(farmaco) (Prescreve)
"medico, avg_farmaco=avg(num_farm) (temp)
38
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Clinica - Problema 4

« Como obter o nome de todos os farmacos prescritos,
incluindo a quantidade, para o paciente nimero 35312161?

Paciente

num_pac I nome l endereco
II\

Consulta

medico l num_consulta I paciente l data l hora
1 T ? |
Prescreve Farmaco

medico Iconsulta lfarmaco codigo | nome
|—|_—T

temp - "medico, num_consulta (Gpaciente=35312161 (Consulta))

tempz - nfarmaco, quantidadezcount(farmaco)(temp [X]medico=medico AND num_consulta=consulta Prescreve)

nnom& quantidade (tempz [x]farmaco=codigo Farmaco)

Clinica - Problema 5

« Quais os nomes dos farmacos que ja foram
prescritos por todos os médicos da clinica?

Médico

num_func l nome I telefone I endereco I especialidade

Consulta

medico I num_consulta I paciente I data I hora
—? r

Prescreve Farmaco

medico I consulta l farmaco codigo l nome

temp - (Trfarmaco, medico (Prescreve)) - (pmedico(nnum_func(Medico)))

nnome(pcodigo, medico(temp) > Farmaco) 40
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A Seguir?

Data Operations — Relational Algebra

r S rus
AlB A 2B
a |l a2 ol 1
al2 els] o2
B 1 g |1

Query syntax —

B
SELECT <desired anributesfﬂj/
>

FROM <one or more tables:
WHERE<predicate holds for selected tuple>
GROUP BY <key columns, aggregations>
HAVING <predicate holds for selected group>
ORDER BY <columns to sort>

r

SQL — Describe Database Schema

CREATE TABLE DEPARTMENT

( Dname VARCHAR(15) NOT NULL,
Dnumber INT NOT NULL,
Mgr_ssn CHAR(9) NOT NULL,
Mgr_start_date DATE,

PRIMARY KEY (Dnumber),
UNIQUE (Dname),
FOREIGN KEY (Mgr_ssn) REFERENCES EMPLOYEE(Ssn) );

SQL — Data Manipulation

SQL query:

SELECT  Pnumber, Pname, COUNT (*)
FROM PROJECT, WORKS_ON

WHERE Pnumber=Pno

GROUP BY Pnumber, Pname;

SQL query:

INSERT INTO EMPLOYEE (Fname,
Lname, Ssn, Dno) VALUES ( ‘Robert’,
‘Hatcher’, €980760540°, 2);

The Relational Schema

Part (Name,Description,Part#)
Supplier (Name, Addr)

Customer (Name, Addr)

Supplies (Name,Part#, Date) 4
Orders (Name,Part#)

Resumo

Algebra Relacional:
» Operacoes Basicas

« Operacoes Estendidas

e Caso de Estudo - Queries

42
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