Collection of related data

Database
Database A software system enables users to create and maintain a database.
management

system (DBMS)
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Application Accesses database by sending queries to DBMS
program DBMS ) ciladaia¥) Jlu ) (g sk e clilad) acld ) J goa o))
Database definition or descriptive information Stored by the DBMS in the form
Meta-data of a database catalog or dictionary
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Defining a Specify the data types, structures, and constraints of the data to be stored
database
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Manipulating a
database

Query and update the database miniworld , Generate reports
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Transaction

May cause some data to be read and some data to be written into the
database

) 32018 8 LS o) yal) llal) oany 5 Ll Giams 3ol b iy 8

Protection

Includes internal and external protection
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Maintain the
database system

Allow the system to evolve as requirements change over time
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Traditional file
processing

Each user defines and implements the files needed for a specific software
application
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Database approach

Single repository maintains data that is defined once and then accessed by
various users
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Traditional
databases

Store textual or numeric information
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Data model

Collection of concepts that describe the logical structure of a database and
determines in which manner data can be stored, organized, and manipulated
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Database schema

Description of the structure of a database
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Schema diagram

Displays selected aspects of schema
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Schema construct

Each object in the schema
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Database state

Data in database at a particular moment in time
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Define a new

Specify database schema to the DBMS
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. Populated or loaded with the initial data
Initial state
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. Satisfies the structure and constraints specified in the schema
Valid state
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Schema evolution

Changes applied to schema as application requirements change
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External

or view level

Describes part of the database that a particular user group is interested in
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Conceptual level

Describes structure of the whole database for a community of users
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Internal (physical)

Describes physical storage structure of the database
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Capacity to change the schema at one level of a database system without

Data having to change the schema at the next higher level. Types: Logical and

Independence Physical
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. The ability to change the logical (conceptual) schema without changing the
Logical data

i External schema
independence
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Physical data
independence

The ability to change the physical schema without changing the logical schema
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Data definition
language (DDL)

Specifies the internal schema
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Storage definition
language (SDL)

Specifies user views/mappings to conceptual schema
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View definition
language (VDL)

Specifies user views/mappings to conceptual schema
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Data manipulation

Allows retrieval, insertion, deletion, modification
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. Load existing data files
Loading
33 g gall ULl cilala Jaesd
Creates a backup copy of the database
Backup
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Database storage
reorganization

Reorganize a set of database files into different file organizations
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Performance
monitoring

Monitors database usage and provides statistics to the DBA

DBA | &lilas) i ¢y Clilul) sacld aladiul ) 5

Data dictionary
system

(data repository)

Stores design decisions, usage standards, application program descriptions,

and user information
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Centralized DBMSs
Architecture

All DBMS functionality, application program execution, and user interface

processing carried out on one machine
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handles query and transaction functionality related to SQL processing

Server
SQL Aallae dabeiall o abeall 5 2Sains¥) ik 5 el
handles user interface programs and application programs. Connect to the
Client server database using tools like ODBC or JDBC
JDBC sl ODBC Jie <l sl aladinly adtall cilily sacliy JuaiV) | Gauail) zeal 5 adiisall dgal 5 gl o zllny
Adds intermediate layer (Application server or Web server) between client and
Three-tier the database server . Runs application programs and stores business rules
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Divide the layers between the user and the stored data further into finer
N-tier components
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Relational, Object, Hierarchical, network, Native XML
Data model

Number of users

Single-user, Multiuser
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Number of sites

Centralized, Distributed (Homogeneous vs. Heterogeneous)
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Cost

Open source, Different types of licensing
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