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Database System

¥The classical view says: a DB is a set of data 
with one or more system of ordering and/or 
accessing them

¥Text databases such as csv are classical sets



Database System
¥The modern view requires DS to be DBMS - 

the term DS is changed by implementation 
progress

¥DB management system provides besides 
the structural representation of the data a 
lot of other services such manipulation and 
reordering

¥csv is no more a DB, just an import format



DB types

¥relational, 

¥object-relational, 

¥object-oriented, 

¥hierarchical, 

¥web



Relational DB
¥entities and relations and keys

¥simple relations implemented as keys

¥more complicated ones as tables or views

¥entities represented as tables

¥keys implement DB constraints

¥relational sql



Object-relational DB

¥an extension of relational DBs

¥abstraction

¥ inheritance



Object-oriented DB

¥full OO principles included

¥the relation types are relations of OO 
paradigm



Hierarchical DB

¥The data are hierarchically ordered

¥Decision tree representation



Web DB

¥Uses nodes and edges

¥Graph representation

¥Edge orientation shows left and right sides 
of the relational equation



Monoliths
¥These were the Þrst DBs

¥The main idea is to as much as possible 
include the DB into the application

¥Features: porting by copying, but low 
reusability in other applications, special 
security processes, high speed (hashes) 
without any inter-process communication 
delay



Monoliths
¥Text DB: possible external modiÞcation, 

portability, external compression possible, 
change tracing possible

¥csv - comma separated values

¥passwd, shadow use encrypted and special 
Þelds

¥XML-based Þle DBs (C#, Java, ...)



Monoliths
¥Multimedia store systems

¥iTunes, iPhoto cores: read the included 
media information, but the ordering is done 
by creating a set of folders on the HDD

¥xmms, WinAmp, mplayer and modiÞcations 
use mixed representation by creating text 
Þles of description



Client-server

¥Separates the app from the data

¥Adds communication between layers, e.g. 
time

¥Brings the problem of good separation

¥Brings better reusability



Fat client

¥Client is the big app

¥Makes all the logics

¥Uses DB only as a data source, e.g. a kind of 
monolith system with separated data

¥Good data sharing without logical 
persistence



Thin client

¥Client is the little boy/girl asking the parents

¥The logics and data are together (the server 
is fat)

¥Only presentation is done on client side

¥Typical web site



More layers
¥Adding more layers beween the presentation 

and concrete data provides better 
maintenance and reliability

¥Common is the three layer architecture: 
presenation + application + data logics

¥4-layer arch: application layer is split to 
concrete and business logics



Distributed DB systems
¥Is another way of dealing with huge amounts 

of data

¥The logical DB consists of more ÔphysicalÕ 
DBs

¥The way of data distribution can differ

¥Main goal = less storage costs

¥Main security goal = hiding the real DB



Distributed DB

¥Data distribution types: logical (content)/
type, geographical, age etc.

¥DB type/architecture determines 
homogenity/heterogenity

¥Homogenous = the same type anywhere

¥Heterogenous = all other conÞgurations



Distributed DB

¥Redundancy

¥Replication

¥Querying/Data mining



When it is not enough...
¥Problems with the presented architectures: 

¥ there is always a layer that needs to have 
access to the DB, 

¥maintenance is difÞcult in case of big changes

¥more security is needed

¥more reusability is to provide



P2P
¥Centralized or decentralized net (with or w/ 

central information server)

¥peer-to-peer communication can be made 
more secure, others do not know about the 
communication even in the case of tracing

¥DBs should have redundant data, redundancy 
solves the problem of peer selection



Web Services
¥WS is a particular IS providing minimal 

presentation layer (mostly SOAP)

¥All DB communication is hidden inside the 
WS

¥Communication only thru the interface

¥Interface descriptions could be shared

¥Special description in WSDL



Web Services

¥Includable into more complex IS

¥Reusable by more ISs (exchange rate XML)

¥Separated secutiry policy is applicable such 
as TLS

¥Small and independent modules could be 
maintained easier



Web Services
¥Implementation in different languages (C#, 

ASP.NET, Java, perl, C)

¥Different servers (apache, tomcat...)

¥Usable in all kinds of applications that access 
the internet

¥ Implementation language partially 
independent on the systems that will WS use
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