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- Chapter 3 Relational Database

Written by Thawatchai Suksai

Relational Database is one type of database systems highly
favored nowadays. It was invented and developed by E.F. Codd.
In this system, users doesn’t need prior knowledge the system, such
as the location of the stored data or the data accessing procedure.
Data manipulations are performed via provided tools that help
execute instructions; thus, making the system simple to use. The
examples of Relational Database are DB2, ORACLE, Microsoft
SQL Server, INGRES, FOXPRO, postgreSQL, and MySQL.

This article will address basic relational database terms, their
meanings and advantages, their characteristics, key types, and

database key-related rules.

Basic Relational Database Terms

Anvinaly (Common Terms)

ANWNNANA (Technical Terms)

#1914 (Table)

Fiads (Relation)

w07 (Row) ¥3a L3AAaSA (record)

A (Tuple)

AaaNil (Column) %38 Aas(Field)

Lanyisiag (Attribute)

AU (Number of Rows)

=

ANSALNAAR (Cardinality)

Aanansd (Unique Identifier)

ALVAN (Primary key)

rauineANvesA1deya (Data range)

1AW (Domain)
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Figure 1 Relational Database Terms
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fon can be made concerning above terms as

“Figure 1, concl
followings.

Relarion is often referred to a common term as Table. It is a set
of data in form of 2 dimensional tables such as Training Relation,
Training Code Relation, Staff Relation, and Department
Relation.

Tuple is the value of data within each row. Sometimes it is called
Record.

Cardinality is the number of row in each relation.

Attribute is detail of data in each column. It shows what that
relation is consisted of.

Primary key is an attribute which is always unique for each
individual tuple.
Domain is the set of value which attribute can take form.

For better understanding, Figure 2 Staff improvement Program

LLE]‘VI‘I:]?ﬁ’Jﬁ Database (consist of 4 relations i.e.2.1-2.4) are use to explain the
e liinanud ladwimaiindanan sz lddaedalugl 2 mentioned.
c?aaﬂujmﬁ’fayamsﬁmmwﬂﬂam szneudan45adu2.1-2.4)
2.1 Tuaguelnausy (Training Relation)
WA NGHEY NANGAS FufiGudi "i’uﬁémgm MUY | MUEUTURATOL | MNNEWE
(Training (Class) (Started (Ended (Number (Organizer) (Note)
Code) Date) Date) of Days)
11 neRaLiBLUNeT | 8/12/2548 | 9/12/2548 2 AinWaiun
[LH ANEINIW

(pH meter Calibration) UNINLNANARTH
(Bureau of
Laboratory
Personnel

Development)

12 danvum 1ISO 5/9/2548 | 6/9/2548 2 g intsunsuaz

9001:2000 S IEGN
(1SO 9001:2000 viasdfjiFnns

Reguirements) (Bureau of
Laboratory

Accreditation)
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(ISO/IEC 17011 vieelfjiRnag
Requirements) (Bureau of
Laboratory
Accreditation)
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(Strategic Planning ANBNANAATURY
and Management) wialulag
(Office of the
Permanent
Secretary)
16 ORACLE 9i PL/SQL | 11/7/2548 | 15/7/2548 Autinalulat
Programming ANTAULNA

(Information
Technology

Center)




2.2 SIATUSHALNAUTN (Training Identification Relation)

s9idElnavsl (Training 1D) swanInau (Staff ID)
1 21
12 19
13 22
14 26

2.3 SW@TUIRRANWUNU (Staff Information Relation)

b

IANTINIIU T0-8NA AU TRANUIEINY
(Staff ID) (Name-Surname) (Position) (Department ID)
19 WAURA NN Ewinfinsmsanuy M1
(Sandee Markmee) §9N19
(Clerical Service
Administration Staff)
21 a1 laie Tdsunsuiuas M2
(Chuan Chaisue) (Programmer)
22 el Andau unaATeissuy M4
(Thip Deeprome) (System Analyst)
26 T Paa UnananAans M5
(Sanun Duangdee) (Scientist)
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2 4 FIatunuIgay (Department Relation)

WANUIEU (Department ID) Famiinaanu (Department Name)
M1 teniTuns (Clerical Service Administration)
M2 Hneusu (Training)
M3 dhamaluladiansawme
(Information Technology)
M4 dhelszunadaya (Data Processing)
M5 theieslf)imns(Laboratory)
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Figure 2 Staff Improvement Program Database
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Figure 2, Training Relation (2.1) has 7 attributes and
cardinality of 6 tuples. The primary key: the attribute whose value
within the same tuple is always unique in this relation is Training
ID. The domain: a set of value the attribute can be for Started Date

should have the ‘Date’ data type.

Relational Database

Relational Database organizes data in the form of 2 dimensional
tables consisting of attributes which characterize any particular
relations. Relations go through the process of data normalization
during the design period as to reduce data redundancy and to obtain

a more effective data manipulation.

Advantage

1. Relational Databases are collections of data or tables that
are organized into rows and columns in order to help users visualize
the concept easier.

2. There are no needs for users to have priori knowledge on

data storing or data accessing method.
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3. The syntax of the languages used in accssmg the data is
similar to English language and need not be written following
procedure. Such l'- gﬂage is SQL

4. Data acccssmg or linking is easﬂy perfmmed via mathematical
operators such as SELECT, INTERSECTION. PROSECTION.

Data Storing Characteristics

1. Data within the same tuple is never duplicated since data
duplication is forbidden in good database management.

2. The order of attribute can be either ascending or descending.
It was not specified whether Class should be the first attribute or
Training ID should be the last. Any particular attribute is referred
to by its name, not by its order.

3. The order of data within the row is of no importance. Data is
stored base on its order in the storage; however, data manipulation
is performed at user’s will.

4. There can be only one value, not a group of data that hold
more than one value, assigned to a particular attribute in each
individual tuple.

5. Each attribute will contain the value of the same type. For
instance, Started Date has the ‘date’ data type, not ‘integer’ data

type or ‘organizer’

Type of keys

Detailed attributes structure relation when one of the attribute
in that relation acts as a key. The key is used either to show or
refer to the value in one of the tuples in that relation or to provide
linkage with data from other relations. Keys can be divided into
2 categories as following.

1. Primary key

Primary key is attribute whose value is non-duplicable or unique.
Due to its uniqueness, primary key is used to identify the tuple to
which it belongs. For an example, Staff ID of the value 19" is used
to identify a Staff called ‘Sandee Markmee’. The value of staff 1D
is never duplicated.

2. Foreign key

Foreign key is attribute or group of attributes that acts as
primary key in another relation. From the Staff Improvement
Program Database in figure 2, the Department ID in Staff
Relation serves as primary key in Department Relation; heﬂce,

Department ID is Foreign Key.
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Relations in Relational Database are referred to using Keys. The
rules concerning the keys are as followings.

1. The Entity Integrity Rule

It is stated that for any attribute acting as Primary Key. it value
can not be Null. In this case, Null is data of an unidentifiable or
non-measurable value.

2. The Referential Integrity Rule

Referencing of data between relations in relational database uses
a foreign key from one relation to compare with the value of the
attribute acting as a Primary Key from another relation in order to
access other related data.

In case there is need for a deletion or edition of the attribute
acting as a Primary key in one relation and Foreign key in another
relation; whether the mentioned actions shall be performed or not,
depends on the database’s design. This kind of attribute can be
assigned either one of these following 4 characteristics.

1. Restrict

Deletion or alteration of data can be performed only when the
value of the primary key in one relation is not referred to as foreign
key by another relation. For an example, Department ID can be
altered or deleted only when there is no staff left under that
department.

2. Cascade

The deletion or alteration of data is a chained action that is when
there is deletion or alteration of data in one relation, the system will
automatically apply or alter the data of the foreign key which is
referred to by that primary key in another relation as well. For
instance, if MS5 in Department Relation is deleted, the odata
working under that department in Staff Relation will be deleted as
well.

3. Nullify

The deletion or alteration of data can be performed only when
the referred Foreign Key has been first changed to Null. The value
of Staff in M5 must be changed to Null before deletion or
alteration of the department of ID M5 in Department Relation can
be performed.

4. Default

When deletion or alteration of Primary Key is performed, the
value of the Foreign Key that refers to that particular Primary Key
will be changed to the preset Default Value. In case M5 in Department
Relation is deleted, the value of staff working under M5 in
Staff Relation shall automatically be assigned the value “00” which
was the preset Default Value that means the certain Staff works
under no department in particular.

See you in the next edition. Good bye.
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