
C H A P T E R  I I I
DATABASE CONCEPTS

3.1 BASIC CONCEPTS
A  database is defined  as a co llection  o f  interrelated data that are system atica lly  

organized w ithout unnecessary redudancy to facilitate easy acess, retrieval and 
m odification . The purpose o f  the database is to store all o f  the data in one location , so  
that redundant data storage is elim inated. A  database is com p osed  o f  data, filed s, 
records and then flies. Figure 3.1 sh ow s the basic structure o f  a database. A  database  
is a co llection  o f  flies, a file is a co llection  o f  recoeds, a record is a co llec tion  o f  field s  
and a field  is a co llection  o f  m any data.

F igure 3.1 B asic  structure o f  a database
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3.2 DATABASE MANAGEMENT SYSTEM (DBMS)
A  database m anagem ent system  (D B M S ) con sists  o f  the databases and 

program s for accessin g  data. The primary goal o f  D B M S  is to provide an environm ent 
that is con ven ien t and effic ien t to use in retriving and storing data. O ne o f  main  
reason for having D B M S  is that D B M S  is used for transfering data b etw een  the 
database to other programs. A  w ell-d esign ed  D B M S  w ill provide users to 
com m unicate easily  w ith  the database. Figure 3.2 sh ow s D B M S  concept.

Figure 3.2 D atabase m anagem ent system  (D B M S ) concept

3.3 DATABASE MODELS
Three m od els o f  database w id ely  accepted  are the relational, netw ork and 

hierarchical m odels. The relational m odel has gained favor over the other tw o in 
recent years (Korth and S ilberschatz, 1991). The netw ork and hierarchical m od els are 
usually used  in a large num ber o f  older database.
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3.3.1 Relational model
The relational m odel represents data and relationships betw een  data by a 

co llec tio n  o f  tables w hich  have co lu m ns and row s. Figure 3.3 is a sam ple relational 
database o f  bank custom ers and accounts.

N am e Street C ity N um ber
Low ery M aple Q ueens 90 0
Shiver North Bronx 556
Shiver North Bronx 647

H odges Sideh ill B rooky ท 801
H odges Sideh ill B rookyn 647

N um ber B alance
900 55
556 100,000
647 105,366
801 10,533

Figure 3.3 A  sam ple relational database(K orth and S ilberschatz, 1991)

3.3.2 Network model
The net work m odel uses record to co llect data w h o se  relationships am ong the 

data are represented by links, w hich  can be v iew ed  as pointers. Figure 3 .4  sh o w s a 
sam ple netw ork m odel
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L ow ery M aple Q ueens 9 0 0  55

Shiver N orth Bronx 556 100 ,000

H od ges S id eh ill B rooklyn 647 105 ,366

801 10,533

Figure 3 .4  A  sam ple netw ork database(K orth and S ilberschatz, 1991)

3.3.3 Hierarchical model
The hierarchical m odel is sim ilar to the netw ork m odel. Data and relationships  

am ong data are represented by records and links, respectively. The d ifferen ce betw een  
netw ork m odel and hierarchical m odel is the records in hierarchical m od el are 
organized as co llec tio n  o f  trees rather than arbitray graphs. Figure 3.5 presents a 
sam ple hierarchical database.



12

Figure 3.5 A  sam ple hierarchical database(K orth and S ilberschatz, 1991)

3.3.4 Differences between the models
The relational m odel d iffers from the netw ork and hierarchical m od els  in a 

point that it d oes not use pointers or links. The relational m odel relates records by the 
values they contain. T his freedom  from the use o f  pointers a llo w s a formal 
m athem atical foundation to be defined. The relational m odel is better than thé 
netw ork and hierarchical m od els as follow s:

- The relational m odel is easy  to understand and data structure is not 
com plicated .

- Problem s in the relational database can be found easily  by user.
- D ata store in the relational database is physica l therefore user is not 

necessary to k n ow  data structure.
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