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e Relations

e Relational Algebra
— Unary Operators

— Binary Operators

e Domain Algebra
— Scalar Operators

— Aggregate Operators

Relations
Responsibility Location
(Agent Item) (Item Floor)
Raman Micro Micro 1
Raman Terminal Terminal 1
Smith V.C.R. Terminal 2
Hung Micro Videodisk 2
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Properties of Relations

e All rows are distinct.

e T he ordering of rows is immaterial.

e Each column is labelled, making the ordering
of columns insignificant.

e T he value in each row under a given column
IS “simple”.

First two imply relations are sets.

Fourth adds “first normal form™ .
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Relational Algebra

Unary Operators: Project

Responsibility
(Agent Item)
Raman Micro
Raman Terminal
Smith V.C.R.
Hung Micro

[Item] in Responsibility

(Item)
Micro
Terminal
V.C.R.

L.ocation

(Item Floor)
Micro 1
Terminal 1
Terminal 2
Videodisk 2
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[Item] In Location
(Item)

Micro

Terminal
Videodisk
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Unary Operators: Select

Responsibility
(Agent Item)

Raman Micro
Raman Terminal
Smith V.C.R.
Hung Micro

where [tem=Micro IN Responsibility
(Agent Item)
Raman Micro
Hung Micro

Location

(Item Floor)
Micro 1
Terminal 1
Terminal 2
Videodisk 2

where Item=Micro In Location
(Item Floor)
Micro 1
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Binary Operators: The Natural Join

(ijoin)
Responsibility Location
(Agent Item) (Item Floor)
Raman Micro Micro 1
Raman Terminal Terminal 1
Smith V.C.R. Terminal 2
Hung Micro Videodisk 2

Responsibility ijoin Location

(Agent Item Floor)
Raman Micro 1
Hung Micro 1
Raman Terminal 1
Raman Terminal 2
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Reinforcement:

Complexities

Project: O(NlogN)

Select: O(N)
Join: O(MN)
Join Size
R(A, B) S(B,(C)
R ijoin S
3 bl 2
2 b2 4
5 b3 ’
49 tuples
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Svyntax

R(A,B), S(C,D),
R[B ijoin C]S: (4,8,D)

R(A,B,C), S(D,E, F),
R[B,C ijoin D,E|S: (A,B.% F)

R(A,B,C), S(D,E, F),
R[C ijoin D]S: (A,B,%,E,F)
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Algebraic Principles
e T hings
e Operations on things

The Principle of Abstraction

the structure and the context of a thing should be
of no concern to the operation

The Principle of Closure

operations on a thing should produce things of the
same type
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Domain Algebra

I Horizontal operations

e.g., let TotMk be Asst + Exam;

NewMk

(Student Asst Exam) TotMKk
Smith 25. 60. 85.
Jones 28. 66 . 94 .
Brown 20. 50. 70.
Hung 24 . 58. 82.
Raman 24 . 66 . 90.

N.B. Virtual domains (principle of abstraction)
Actualization via Project

let TotMk be Asst + Exam;
Result <— [Student, TotMKk] in NewMKk;

Any expression allowed that can be actualized on
each tuple separately.
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Domain Algebra

Frequently Asked Questions

e What if Asst and Exam are also in some other
relation?
Nothing is affected: TotMKk could be actual-
ized there, too.

e What if Asst and Exam each come from dif-
ferent relations?
Use relational algebra to put the relations to-
gether before actualizing.

e What if we update NewMk after actualizing
TotMk?

TotMKk is an actual attribute of Result and un-
affected by changes to other relations.
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Domain Algebra

II Vertical operations e.g. of Reduction
let Total be red + of TotMK;

let Count be red + of One;

let AvgMk be Total/Count;

(let AvgMk be (red + of TotMk)/(red + of 1);)

Course
(Student Asst Final TotMk One) Total Count AvgMk
Smith 25. 60. 85. 1 421 5 84.2
Jones 28. 66 . 94 . 1 421 5 84.2
Brown 20. 50. 70. 1 421 5 84.2
Hung 24 . 58. 82. 1 421 5 84.2
Raman 24 . 66. 90. 1 421 5 84.2
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Vertical operations
Operators: 4+, X, max, min, and, or

e.g., let MaxMk be red max of TotMKk;

Course
(Student Asst Final TotMk One) MaxMk
Smith 25. 60. 85. 1 94
Jones 28. 66 . 94 . 1 94
Brown 20. 50. 70. 1 94
Hung 24 . 58. 82. 1 94
Raman 24 . 66 . 90. 1 94

Of course, the attributes outside the (..) are vir-
tual, so there is no “waste” . the programmer ac-
tualizes and controls the waste.

Class <— [AvgMk, MaxMK] in Course;

Course
(AvgMk MaxMKk)
384.2 94
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Domain Algebra

II Vertical operations

e.g. of Equivalence Reduction
let STot be equiv + of Mark by S#;
let CTot be equiv 4+ of Mark by C#;

StuCour

(S# C# Mark) STot CTot
233.
233.
233.
64 .
141.
141.

N NN EPE ==
N, R, WDNE

T. H. Merrett

73.
82.
78.
64.
76.
65.

213.
147 .

78.
213.
213.
147 .
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