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Logical data independence

Hierarchies (from Chapter 3-Slide 28)

HourlyEmp(ssn, hwages, hworked)
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Employee(ssn, name, address, age, ...) Integrity
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CHAPTER 4 — Relational Algebra
Relational Algebra is used with the relational model for answering queries. We aim to write
efficient Relational Algebra expressions for answering queries.

query (s be simple : easy to understand that generates smaller intermediate relations

Relations ———> Relational ———> Relation ——> Web Page

Algebra
(Tables)
Expressions Generates
Operators
(+,/,*, - for numbers)
T : projection > - choosing a column

o : selection

choosing a row

D : join, i.e MEnrollsno = Student.sno



U : union

N :intersection
* mand o are unary operators:
a=b+c, where +is a binary operator
a =-b, where —is an unary operator

There are some more operators.

sQL o Relations
DBMS Query Optimizer
Examples :
student(sno, stname, year, major)
enroll(sno, cno, grade)
course(cno, room)
1) Display student nos :
Tlno(Student) = mspostudent
2) Display sthame :
R = Msthame(student) -
If Student (sno, sthame) = i R(sname) = Ali
) 10 Al ) Zeynep
20 Zeynep
30 Zeynep —Zeynep
06.03.2015
Set Oriented Relation Oriented
U TU: Projection [-:-
N o : Selection
X (Cartesian product)
> : Join |:| b I:I =
+ : Division




R1(No, Name)

1 A
2 B
3 A

1 A
3 A
4 C

e R=R1UR2,R(No, Name)

1 A
2 B
3 A
4 C
*R1 has n1 tuples and R2 has n2 tuples, then R =R1 U R2,
max(nl,n2) < |R| £ (n1+n2)
e R=R1nR2 R(No, Name)
1 A
3 A
*0< |R| £min(nl1,n2)
e R =R1-R2, R(No, Name) *difference
2 [B ]

*0<|R| <nl



* R1 n R2 =R1-(R1-R2)

e R=R1XR2, R(R1.No, R1.Name, R2.No, R2.Name)
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*R1XR2=R2XR1
R1UR2=R2UR1

R1-R2 # R2-R1

Projection 1 : / Relation Schemas

Employee(ENo, Name, Status)

1 Peter A
2 Mary B
3 Jane A
10 Ann C
11 Peter A
12 Mary A

Ttiname(EMployee)

Peter

Mary

Jane

Ann

Pater

0<|R| < IR



Selection o :

R = Ostatus = aA(Employee) , R(ENo, Name, Status)

1 Peter A
3 Jane A
11 Peter A
12 Mary A
*0< |R| £ |R|

- OENo>10 v (Status=B /\Name:”Jane”)
Find employee name with Status A:
Tiname(Ostatus=a(Employee)) or
Ostatus=A(Tname(EMployee))
Find all ENo and Name with Status A or Status B:

TUENo, Name(Ostatus=A v status=8(Employee))
{ J

I
TUeNo, Name(Ostatus=A(Employee) U Ostaus-s(Employee))
Equijoin : Condition is explicit

Natural Join : Condition is implied

EmpPart(ENo, PartNo, Quantity)

P1

P2

P3

N(N[F |~
N [w|N

P4




T = Employee > EmpPart

Employee.ENo=EmpPart.EN

Equijoin —>implied

Employ

re.ENo=EmpPart.ENo

T(ENo, Name, Status, ENo, PartNo, Quantity) €—

1 Peter A 1 P1 2
1 Peter A 1 P2 3
2 Mary B 2 P3 1
2 Mary B 2 P4 2

erased

v

Query : Find PartNo and quantities supplied by Employee with Status B.

b T[PartNo,Quantity(GStatus:B(Employee) X EmpPArt)

\ J

T1(ENo,Name,Status)

‘ 2 ‘ Mary ‘ B ‘
\ J
|
T2(ENo, Name, Status, PartNo, Quantity)
2 Mary B P3 1
2 Mary B P4 2

hd T[PartNo,Quantity(GStatus:B(Employee X EmpPart))

TU(Ostatus=a(Employee X EmpPart ))
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