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1.1

OVERVIEW

Data: Data is a collection of facts, figures and statistics — related to an
object, that can be processed to produce a meaningful information. In an
organization, data is an asset that enables the managers to perform an effective
and successful operation of management. It gives view of past activities (rise
and fall) and enables to make better decisions for future. It is also useful for
generating some useful reports, graphs, statistics etc.

Information: The manipulated and processed data is called information
e.g., the percentage of students results. It refers to all the facts, figures or
statistics that are precisely meaningful to the people. So by definition, it is an
output of a certain process,

Operations: Manipulation of data (after capturing from different sources)
to achieve the required objectives and results is called operation. For this
purpose, a software (program) is used to process raw data which is converted
to meaningful information. Thus, effectively, a series of actions/operations are
performed on raw data to achieve some output or result.

These are categorized into three basic activities :

. Data Capturing: Data must be recorded or captured in some form
before it can be processed. Data may first be recorded on source
documents or given directly through input devices.

. Data Manipulation: The following opérafions may then be
performed on the gathered data.

% Classifying: Organizing data into classes /groups. Items may be
assigned predetermined codes, they can be numeric, alphabetic or

alphanumeric.

#+ Calculations: Arithmetic manipulation of the data. )

< Sorting: Data is arranged in logical sequence (numerically
or alphabetically).

%+ Summarizing: Masses of data are reduced to a more concise and
usable form.
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. Managing the Output Results: Once the data is captured and
manipulated, it may be :
*» Storing and Retrieval: Data is retained for future reference.
Accessing / fetching the stored data and/or information is the
Retrieve activity.
%  Communication and Reproduction: Data may be transferred
from one location or operation to another, for further

processing. It is sometimes necessary to copy or to make
duplicate of data. This activity is called Reproduction.

1.2 TRADITIONAL FILE SYSTEM

Record: A collection of related fields (facts about something) treated as a
single unit is called a record. Let us assume an employee’s biographic
information in a bank.

R

A “Record”

As it belongs to one employee of the bank, so it is an individual employee’s
record (of biographic information). '

File: A collection of related records treated as a single unit is called a file or
a data set. If we collect records (as shown below) of all the employees, it
becomes a file (bio-information) of all the employees of the bank .
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Files are categorized according to different criteria as discussed below :
File Types

+» Master File: These are the latest updated files which never
become empty, ever since they are created. They maintain
information that remains constant over a long period of time.
Whenever the information changes in files/records, it is updated.
Methods of updating are adding, deleting or editing records in a
file.

%+ Transaction File: These are those files in which data prior to the
stage of processing is recorded. It may be temporary file, retained
till the master file is updated. It may-also be used to maintain a
permanent record of transaction data.

<+ Backup File: These are again permanent files and their
purpose is the protection of vital files/data of an organization by
creating them using some specific software utilities.

For this purpose, the files are given appropriate names, consisting of
two parts i.e., file name and file extension, having a dot “.” in between.
Normally, the extension is given by the software being used at the time
of initial save. These files are summarized as under:

< Program files: These files contain the software instructions i.e.
source program files and executable files. The source program files
may have the extension as .com and the executable files as . exe.

o Data files : These are the files that contain data and are created
by the software being used. A few of them are given as under :
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%+ Some other types are as given below:

File Organization (Storage point of view)

%+ Sequential Files: As the name refers, these files are stored or
created on the storage media in the order the records are entered
1€, one after another in the sequence. They require comparatively
more processing time.

<+ Direct or Random Files: These files reside on the storage media
according to the address which is calculated against the value of
the key field of the record. Some times, the same address is
calculated, which leads to the concept of synonym.

+ Indexed Sequential: The key field of the records (in a file)are
stored separately along with the address of each record. These files
can be processed sequentially as well as randomly. They require
relatively more space on the storage media but the processing is as
fast as random/direct files.

1.3 DATABASES

A database is a collection of logically related data sets or files. Normally,
these files/datasets are of different nature, used for specific purposes. These may be
organized in various ways to meet various processing and retrieval requirements of
the organizations or users. For exampleé;

A bank may have separate files for its clients i.e.,

Savings A/C
Automobile loan
Personal loan

Clients biographic information etc.

YyY¥Y¥YY¥%

The bank’s clients/customer database would include records from each of
these files. Using a series of programs, data for any client may be added, retrieved or
updated depending upon the activity at a particular time.
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It is a computerized system whose overall purpose is to maintain information
and to make that information available at any time.

A data base system is just a computerized record keeping system. A data base
itself can be regarded as a kind of electronic file cabinet, a warehouse or a repository
for a collection of computerized data files. The user of the database normally has the
following facilities to enjoy.

Adding new, blank files to the database.

Inserting new data into the existing files.

Retrieving data from existing files.

Updating data in existing files.

Deleting data from existing files.

Removing existing files, empty or otherwise from the database.

YYVYVYY¥YY

(Collection of many Files)

Application Programs

A Database System ‘Online Users

The figure shown above is intended to illustrate the point that a databask
system involves four major components, namely.

> Data The Information

» Hardware The physical components i.e.,
Secondary Storage

/O devices

Device controllers

/O cl'uz.nnels

Processors

Main memory

*® 8 & & 8 W
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» Software User/system software
e Set of programs
o  Utilities
» Personnels  The people
e Programmers/Analysts
e End users
e Database Administrators

1.3.1 Database Objectives

There are at least three main objectives for using the data base
organization.

. Data Integration: In a database, information is coordinated from
different files and operated on a single file. Logically, the information
is centralized, physically data may be located on different devices i.e.,
scattered around over on different locations, connected through data
communication links.

. Data Infegrity: If a data item is contained in more than one file, then
all files must be updated if that item is changed. In a database, only
one copy of data is kept, therefore, the data is more consistent.

. Data Interdependence: Conventionally, if the format of a file is
changed, then all the programs have to be changed. However, a data
base allows the organization of data to be changed without the need to
re-program. It allows programs to be modified without re-organization
of data.

1.3.2 Types of Database Models.
There are three types of Logical Database Models.

. HIERARCHICAL Model: This Model has the general shape or
appearance of an Organizational Chart.
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A node on the chart, representing a particular Entity is subordinate at
the next highest level, just as on an organizational chart, an employee reports
to only boss. This kind of structure is often referred to as an “Inverted Tree”,
with the top most referred to as the “Root™.

. NETWORK Model: This is somewhat similar to that of the
Hierarchical model but has one major difference.

Subordinate entities, depicted by arrows on the network diagram, may
participate in as many subordinate relationships as desired. Therefore a much
more complex diagrams may be used to represent the structure of the
database. Networks provide more flexibility than a simple hierarchical system
in the data relationships may be maintained.

. RELATIONAL Model: This system consists of a collection of simple
files/Relations (Entities), each of which has no structural or physical
connection such as those typically used in hierarchical or network
systems.

The various entities ppssess the interrelationships as depicted by a
network like diagram. But these relationships are based on the data content of
the entities involved, not by pointer chains or other types of structural
connection techniques.
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1.4 DATABASE MANAGEMENT SYSTEM

The data management system (a collection of programs) which is used for
storing and manipulating databases is called database management system (DBMS).
It is an improvement over the traditional file management systems. It uses DBMS
software (database manager) which controls the overall structure of a database and
access to the data itself.

Normally, the DBMS is used for large or medium sized organizations, having
heterogeneous types of files, used for different purposes. In this mechanism, the data
elements are so integrated, cross referenced and shared amongst them that the
duplication of data is almost impossible.

1.4.1 Objectives of Database Management System

. SHAREABILITY: Different people and different processes must be
able to use the same actual data virtually the same time.

® AVAIBILITY: Both the data and the DBMS which delivers the data
must be easily accessible to the users.

. EVOLVABILITY: The ability of the DBMS to change in response
to growing user needs and advancing technology.

. DATABASE INTEGRITY: Since data is shared among multiple
users, adequate integrity control measures must be maintained.
1.4.2 Advantages of Database Systems

. Data Independence: Application programs are not aware of the
physical implementation of the data sets. The DBMS sits in between
the application programs and the actual data sets that make up the

database,
s Support Complex Data Relationships: Fairly complex data

structures can be designed which allow various ways to logically view
or access the data. This complexity greatly enhances the ability of a
designer to put data “where it belongs”, and provide a path to that data
whenever needed.

. Sophisticated Data Security Features: Provide enhanced security
mechanisms for access to data. Data base security mechanisms
typically go much further in adding more extensive security features.
If granted Read access to a file/table, the user may see each record in
the file, and every data field it contains. Access intent of each
application program (read, write, update, delete) can be specified
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1.4.3

explicitly. An application program’s view of data records may be
controlled to the field level.

Data Base Backup / Recovery: Provide sophisticated backup /
recovery mechanism.

Backup / Recovery capabilities often distinguish between true DBMS
and a software package that only claims this facility. A DBMS has a
logging or recording mechanism that captures information on changes
to data within a data base. In case of data base recovery, a utility within
the DBMS rebuilds it by using a backup copy of the data and log of
changes as input.

Advanced Capabilities: DBMS normally have advance access
capability for on-line and ad-hoe reporting capabilities. However, the
ability to provide data independence to create complex data structures,
to provide security to data access, and to provide backup / recovery

capability are the primary requirements of a Database Management
Systems.

Disadvantages of Database Systems
Although, the DBMS are very powerful tools to do the job, but they

are not more in use. It is because of some disadvantages :

Require additional System Overhead: Additional overhead is
required to access data, in case of doing some simple jobs; like reading
and processing a tape file, which might take a little time and resources
to do the job. If we have to do it on DBMS, it is like “requiring too
much to do too little™.

Additional Training required for Training of Staff: Application
programmers require a sort of precise training to code efficient
programs that will run under a DBMS. There is a possibility that in-
adequate training or experience of application development staff will
lead the creation of grossly inefficient database calls. Quite often, the
problem might not be found until the program reaches production
status. The typical example is that of using proper and improper
indexes for accessing the database.

Problems can multiply in selecting a wrong type of Dbase
Environment: A later change in structure, forced by changing
requirements, can be costly in terms of conversion and testing of
existing programs, Hierarchical data base systems are, in particular,
more sensitive than network or relational systems towards this kind of
problem, and implementing changes costs a great deal. On the other
hand, doing these changes on relational data bases are fairly easy and
less costly.
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1.4.4

Data must be considered a corporate resource: The data in a
company’s data base no longer belong to one organization alone. True,
one organization normally has the primary responsibility for creating a
data base. However, as data base systems mature, more companies or
organizations can share the same data across applications.

A Need of a Dictionary: In order to share data across application
systems, or to simply given end users the ability to identify the
location of information they need in order to do their jobs, the internal
data contents of a company’s data bases need to be documented in a
consistent manner. For this purpose, they have to install a data
dictionary system, which is another overhead on the DBMS.

Features of a DBMS

Data Dictionary: Some databases have a data dictionary, a procedures
document or disk file that stores the data definitions or a description of
the structure of data used in the database. The data dictionary may
monitor the data being entered to make sure it conforms to the data
definition rules i.e., file names, field names, field sizes, data types etc.
It may be used for data access authorization for the database users.

Utilities: The DBMS utilities are the software programs that are used
to maintain the database by manipulating the data, records and files.
Some programs are also used for backup and recovery procedures of
the databases.

Query Language: Normally, SOL (Structured Query Language) is
used for creating table structures, entering data into them and
retrieving/updating the selected records, based on the particular criteria
and format indicated, within the databases. Typically, the query is in
the form of a sentence or English-like command ie., SELECT,
DELETE, CREATE, MODIFY, UPDATE and INSERT commands.

Report Generator: A report generator is a program that is used to
produce an on-screen or printed document from the database. The
report format can be specified in advance ie., row headings, column
headings, page headers etc. Even the non-experts can create very
useful and attractive reports by using this facility.

Access Security: By using this facility, the database administrators
can assign specific access privileges for the users of the databases.

Backup and Recovery: It is an important feature available in almost
all the DBMS programs. By using this feature, we are able to have the
backup of our data and can later, use it to reinstate it in case of data
failure, corruption or loss.
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1. Fill in the blanks:
(i) DBMS stands for

(M) A is a collection of related fields

(i) A file is a collection of

(iv)  Before processing the data is recorded in

vy A is a collection of logically related data
(vi)  The data definitions is stored in

(vii) SQL stands for

(viii) Hierarchical data Model has the general shape of a(n)

(ix) Data is a collection of ; and
(x)  Processed data is called

2 Select the correct option:

(i) Which of the following represents a collection of concepts that are
used to describe the structure of a database?

a) data warehouse b) data model
c) data structure d) data type
(i1) Which of the following data model is more flexible?
a) Network data model b) Hierarchical data model
¢) Relational data model d) object data model

(ili)  Which of the following type of file require largest processing time?

a) Sequential file b) Random file

¢) Indexed sequential file d) Direct access file
(iv)  Which of the following may be a temporary file?

a) Master file b) Transaction file

c¢) Backup file d) None of these
(v) SQLisa(n):

a) Unstructured language b) Structured language

¢) Object oriented language d) Software
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Write T for true and F for false statement.

(i)
(i)

(iit)
(iv)

(v)
(vi)
(vii)
(viii)
(ix)
(x)

a)
b)

Data can only be processed through computers

The traditional file system approach has many advantages over DBMS
approach.

Data dictionary is used to view the meanings of database terminology

Master file is the latest updated file which never becomes empty, ever
since it is created.

SQL is used to retrieve information from the database based on certain
criteria.

The Network Data Model is more popular and widely used than
Relational Data Model.

Indexed sequential files can be processed sequentially as well as
randomly. '

Backup files store data prior to its processing.

Microsoft ACCESS is a relational database management system

A report generator is used to produce a printed document from the
database,

Differentiate between Data and Information .
What activities are involved in data processing? Discuss in details.

Define file, record and field in details?

Describe the file types from usage point of view and functional point of view?

How do we organize the files on storage media?

In general, what activities are to be performed on the databases? Discuss in

details,

What are the four major components of the database systems? Write in details.

Discuss the objectives of the databases in your own words.

Describe the different database models?

Discuss the objectives and features of the DBMS?

What are the advantages and disadvantages of the DBMS?
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2.1 OVERVIEW

In the previous chapter, we have discussed Files and Records in details. In
fact, the concept of databases evolved from the old, traditional working of File
Management System (FMS). Let us see how this evolution emerged by considering
the same diagram of Record and File.

Fields

< Records >

It is worth mentioning here that the file must have a meaningful name and all
the field names in each record must be unigue and meaningful too. For example, we
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can give the following names to the above mentioned ﬁfe and its Record Fields: .
— I

Basic Definitions

The above mentioned record can be shown (as it would appear on the hard
disk) as follows. Actually, all the data will be saved onto hard disk as a
combination of “0”s and “1”s i.e., the machine language form. Each field will
occupy the space as would be allocated at the time of its definition.

EMP_NO EMP_NAME EMP_EMP_ EMP_DTE_EMP_ (some more fields)
GRADE DESIG OF_JOIN QUAL
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2.1.1 Data Handling in File Management Systems

. The record layouts are properly defined in the file management
systems i.e. each field is given a fixed- or variable-length sequences of
bytes and they are put together contiguously in fixed- or variable-
length collections called records. Thus, each field corresponds to a
proper starting memory address. As the fields have already been given
proper lengths, so the values of each field are determined within those
memory addresses. See the example given below :

. Thus, the field names are used only as a “names reference” within the
programs using them. Their values “flows™ with them as the contents
of the memory spaces they are occupying.

2.2 ATTRIBUTES, ROWS AND TABLES

In the late 1960s, the researchers came up with an idea of using Relational
Databases instead of file structures. They gave the idea of defining a file as a “Two
Dimensional” array (or Table having a unique name), placing all the fields as columns
(having unique names) of that table and putting each record as a row into the table.
Each row is also known as a tuple or occurrence in that table. Following these
concepts, we can see the traditional file structure into a new and easy to manage
database structufe called a Table or Relation.
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Extra Columns
1 .......... .-..-.-+

Table (EMP_BIO_INFO) Rows ¥

So, consequently, we summarize the above discussion as follows :

2.3 RELATION or TABLE

A two dimensional array or table of data containing descriptive information
about an entity. The entity must have a unique identifier, which is composed of a
combination of one or more attributes, and each attribute must have one and only one
value. It is appropriate to define the word Entity here.

Entity: An entity is any thing abulﬁt which you want to keep information in
the database. Let us consider an example of “Student Information System”,
which has entities like student, teacher, course list, scholarships, time-tabling
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etc. Thus, the entities involved in this case are the same and the entity
“student” can be defined in the form of database modeling as follows :

# STUDENT (STUD NO, STUD NAME, STUD GENDER_CD,
STUD B DTE, '
STUD_ADDR, STUD_TEL_NO)

From the above given definition of entity, we can easily construct a two-

dimensional array or a relation by converting all the attributes in the brackets
into columns of the array, as follows :

Rows

Columns

In the above diagram, all the attributes are called columns of the table and all
occurrences of the records are called rows.

For example, considering the entity ‘STUDENT’ as above, following table or
relation can be constructed as a part of the database.

STUDENT

STUD NO | STUD. NAME STUD. GENER_CD

A relation STUDENT having rows (records) under columns (attributes)

23.1 Properties of Relation

A Relation or a Table which is the basis of ,?J"ﬁélatiunai DBMS, by
definition must have certain inherent characteristics that form the basic for its
underlying strength and flexibility. Because of these features, an application
implemented by using such a system is much more flexible and can be easily
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modified when alterations or enhancements to the underlying data base take
place. These characteristics are:

. No duplicate rows exist: No two rows can be identical. Why to put
two rows (records) for the same entity (e.g., a Person). It will also
violate the definition of what a relation represents, as it says by
definition that there must be a unique key for each row in a
relation/table.

. The order of Rows is insignificant: There is no ordering or
sequencing of the rows in the tables. The relational implementation of
the tables support all required access mechanism i.e., it is not necessary
to sequence the rows according to the key field.

. The order of Columns is insignificant: Again, the order of the
columns/attributes in defining a relation/table has no significance. The
later insertions of the columns are made at end of the existing columns
by the system itself. The system acquires the data (of columns) by
their names.

° Columns/Attributes are all Elemental or Atomic: All the
intersections of Rows and Columns must have a (single) value. The
nulls are inserted by the system at the time of later insertion of a
column, which should immediately be replaced by zeros/spaces or
valid values for that particular column.

24 VIEWS

Views are created by using SQL, which is a powerful database language, used
for data definition and data manipulation purposes. The purpose of using views is
purely to keep the data safe and secure from un-authorized and illegal users. The
views provide the descriptions of relations that are not stored, but constructed as
needed from stored relations.

To create a view, normally the following create sql command is used :

CREATE VIEW STUDENT_VIEW_01 AS

SELECT STUD_NO, STUD_NAME, STUD _ADDR
FROM STUDENT
WHERE STUD_GENDER_CD = “M™;

This will create a view from the STUDENT table for only male students,
which can be used by the users according to the authorization given to them, leaving
the original table aside, safe and secure.

2.5 [INDEXES

It is another table created by the system developer/DBA containing the key
attributes of the table for which the Index is created. It has a very vital role in the data
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base management systems, especially in RDBMS. The important associations defined
in the system make use of this. It helps the system run smooth and fast.

26 KEYS

A key is a single or combination of one or more fields and its purpose is to
point/retrieve the data rows from the tables, according to the requirement.

Keys are defined in the relations/tables to access or sequence the stored data
fast and smooth or to create the links between them.

Let us assume two relations/tables as follows to define different types of key.
PATIENT

2.6.1 Types of KEYS

® Primary Key: In a relation, the attribute (column) or a combination of
attributes (columns) that uniquely identifies a row or a record.
PATNO is the attribute that uniquely identifies each patient and thus
can be used as a Primary key for the above defined table ‘PATIENT’.
On the other hand, PNAME is normally not unique, so it can not be
used as a primary key.

. Secondary Key: A secondary key is non-unique field that is used as a
secondary(alternate) key. In the above table, by using PHCODE
(physician code), we can scan the records from the table. If the
physician leaves, we can change it with a new one by using update
statement.

. Candidate Key/Alternate Key: Sometimes, it is unclear which field
to select as the primary key. There might exist some additional field

(or combination of fields) that also have the uniqueness property.
These keys can be termed as Candidate keys or Alternate keys.

* In addition for the uniqueness requirement, Candidate keys
must possess following two properties:
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. Composite /Concatenate Key: These keys consists of two or more
data elements or attributes. Invariably, these are the same as
Candidate/Alternate keys except that of uniqueness requirement. In
order to make it unique, assizn STATUS or another attribute (say
patient’s ID number).

. Sort/Control Keyv: A sort/Control key is used to physically sequence
the stored date according to our need. Multiple attributes can be used
as sort fields.

. Foreign Key: A foreign key is an attribute in a table whose values

must match a primary key in another table. The table in which the

foreign key is found is called as dependent table and to which it refers
is called as parent table

2.7 THE USER

The user or end-user is simply a person who uses the computers for his
specific need. He might have a moderate knowledge of computers, computer science
and information technology. and his need to use the computers may be entertainment,
education, or professional tasks. He does not need to know the in-depth knowledge of
the computer systems, but instead, he should be aware of the installed software he
intends to use.

28 THE DATA ADMINISTRATOR

A data administrator (DA)is responsible for the entire data of an organization.
He normally develops the overall functional requirements for the databases being
used in the office. He shares in developing the logical design for each database. He
should control and manage the databases, establish the data standards, supervise the
data distribution within the organization and communicate with the users when
necessary. He should also participate in developing the data dictionary, prepare
documentation and conduct user training where needed. Normally, the Data
Administrator serves as a bridge between users and data processing staff.

29 THE DATABASE ADMINISTRATOR

A database administraror (DB} is  responsible for the design,
implementation, operation, managcment and maintenance of the database. He/She
must be technically expert on the overall intricacies of the database and DBMS. He is
supposed to plan, coordinate and carry out a4 variety of jobs during all phases of the
database projects. He must possess 1he technical skills because he has to work on the
complex sofiware and hardware 1ssues mvolved and to solve the problems of the
system and application experts m the organization. He is also responsible to make
sure the database access rights, to safeguard its security and to maintain and fine-tune
the database functionality. '
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1. Fill in the blanks:

(1) A(n) - 15 a4 two dimensional array containing
descriptive information aboul an entity,

(i) A(n) is any thinz about which the information is kept in
the database. _

(iii)  In a table the order of rows and columns is

(iv)  In a relation, the attribute or a combination of attributes that uniquely
identifies a record is called

(v)  An) describes the characteristics of an entity.

(vi)  A(n) is an attribute in a table whose values must match
a primary key in another luble.

(vii) A(n) __is responsible for the design, implementation,
operation, management and maintenance of the database.

(viii) A(n) consists of two or more attributes.

(ix) A(n) is the dynamic result of one or more relational
operations on the base relations 1o produce another relation.

(x)  The refers to raw facts and figures.

2 Select the correct option:

(i) Insert command is used lo insert:

a) a new table b) a new record
- c)aview d) dependencies

(i) CREATE command is used (o creale a:
a) table b) view
c) report d) query

(iif)  SQL is used for:
a) data definition b) data manipulation

¢) data definition and manipulation  d) searching records
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(iv)  The foreign key is found n:
a) parent table

c) pivot table
(v) A table must have:

a) primary key
c) composite key

Mark as True or False

b) dependant table
d) index table

b) secondary key
d) sort key

(i) The view is not stored in the database.

(i) . Two tables can not have the same name in the database.
(1i1)  Index makes the searching of a record faster.

(iv)  Secondary key must be unique.

(v) The primary key can not work as a sort key.
(vi)  The DBA is responsible for maintaining the database.

(vii) A file is a collection of related fields.

Chapter 2

(viti) DBMS provide more security to protect data than traditional file

management systems.

(ix) - DBMS is a software used to train database administrator.
(x) A relation is also termed as a tuple in relational database.

How the Records and Files are constructed in traditional File Management

System 7

How the data is stored and retrieved in FMS (file management system)?
How the tables/relations are formed up in DBMS?
Discuss the data manipulation in DBMS system.

Write down the properties of relations in details.

What is a VIEW? How do we create it?

What is usage of indexes in FMS and DBMS?
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OVERVIEW

Before we design a database for any organization, we have to consider many

aspects to find out the practical scenario of owning a database. Few of them are
discussed as follows :

Feasibility Study: This is also called preliminary investigation of the
required database. It involves the area identification and selection i.e. which
area or aspect is to be selected to start with. After the project is selected, it is
allocated a specific fund and a proper planning is chalked out for its practical
implementation. Side by side, a proper market analysis is also worked out.

Requirements Analysis: During this activity, the requirements are gathered
i.e. the possible inputs for the database and the required functionality out of it.
The users precisely narrate their needs of the database and the possible
domain and restrictions are also chalked out.

Project Planning: A proper schedule is laid down to accomplish this activity.
All the cost factors arc taken into consideration i.e., the salaries of team
members, their logistics involved, other trivial expenses (such as marriage
gifts, msurances etc) and hardware costs.

Data Analysis: This is an important analysis aspect while designing a
database. It involves the following activities :

(i) Data Flow Diagrams (DFD)

(i)  Decision Tables

(iii) Decision Trees

However, a detailed discussion on these topics is beyond the scope of this
book.

3.2 DATA MODELING
Data Modeling is the process of identifying the data objects and the
relationships between them.

Ingredients of Data Modeling:

Entities/Objects : A data entity/object is anything that is participating in the
system. It is always properly identifiable i.c., a TEACHER, a STUDENT, an
AEROPLANE.
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Attributes: Attributes define the objects. describe their characteristics and
in some cases, make references to other objects(s) i.e., attributes for a
TEACHER could be :

Teacher Name, Gender, Last Degree, Appointment Date, Pay Scale,
Nationality, Telephone No. etc.

Relationships: The relationship indicates how the Entities/Objects are
Connected or Related to each other.

The Data objects are related/connected to one another in different ways.
Consider the data objects BOOK and BOOK STORE in the following

diagrams.

(a) A basic connection between the objects

orders

displays
stocks
sells

returns

(b) Relationships between the objects

Following are the different possible and relevant relationships between them:

A BOOK STORE orders BOOK(s).
A BOOK STORE displays BOOK(s).
A BOOK STORE stocks BOOK(s).
A BOOK STORE sells BOOK(s).
A BOOK STORE returns BOOK(s).

o e

It is important to note that :
> All the relationships define the relevant connections between

both objects.
> All the relationships are bi-directional.
> We have to consider only the relevant relationship (in the

context of the requirement)
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Cardinality:

Whether some occurrence(s) of ebject-1 are related to some
occurrence(s) of object-2.

It is expressed as one or many e.g.,

L A husband can have only one wife and

<> A Father can have many children.

. The relationships can be
o One to one
4 One to many
o Many to many
- Recursive
o None
Modality
* It defines the nature of the relationship i.e.,
<> Optional ............... represented by 0
o Mandatory ............. represented by 1

Consider two objects Cusiomer and Repair Action in a Workshop
environment.

Cardinality Cardinality
Implies that only one Implies that there may be
Customer awaits repair action(s) many repair action(s)

| | Is provided with
I

Modalify: Mandatory

Implies that in order to Implies that there may be
have a repair action(s), a situation in which a repair action
we must have a customer is not necessary

A simple Data Model can be drawn from the above as follows:
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- By connecting all the Data Objects alongwith their Relationships in
the above manner, an ERD (Entity Relationship Diagram) is
constructed.

Entity-Relation Diagram (An Example)

® The Entity/Object — relationship pair discussed above is the objective
of the Data Model.

® These pairs can be represented graphically using the Entity-
Relationship Diagram (ERD).

. It was basically proposed/used for design of a Relational Database
System and now is being adopted for other Database types also.

. A set of primary components are identified for the ERD: Data objects,
Attributes, Relationships, Cardinality and Modality.

° The primary objective of the ERD is to represent Entities/Objects and
their relationships | association.

. Data Modeling and the Entity-Relationship diagram provide the
Analyst or database administrator with a concise notation for
examining data within the context of a Data Processing Application or
constructing a Physical Database.
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3.3 DATABASE DESIGN

The major objective of Database design is to map the conceptual data model
to an implementation model that a particular DBMS can process with performance
that is acceptable to all users throughout the organization. In today’s compatible
economy, database users require information that is complete and up-to-date and they
expect to be able to access this information quickly and easily.

Following is the database development process.

Enterprise Data Model

Conceptual Data Model

Technology Model

Database design can be divided into the following two phases:
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3.3.1 Conceptual (Logical) Database Design:
The process of mapping the conceptual data models (from analysis) to
structures that are specific to the target DBMS. If the target environment is a

relational DBMS, then the conceptual data models are mapped to normalized
relations.

Following diagram prescits an overview of logical design process.

Conceptual Data Model
(E-R Diagram)

LOGICAL DATA MODEL
(Normalized Relations)

(1) Represent Entities:
Each entity type in the E-R diagram is represented as a relation
in the Relational View or Data Model. The identifier of the
entity t1ype becomes the Primary key of the relation, and other
attributes of the entity type become non-key attributes of the
relation.

(i)  Represent Relationships:

Each relationship in an E-R diagram must be represented in the
relational model. 1t depends on its nature. For example, in
some cases, we represent a relationship by making the primary
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(iii) Merge the Relations:

In some cases, there nu cdundant relations (that is, two or
more relations that de.cribe the same entity type). They must
be merged to remove the redundancy. This process is also
known as View Intec Suppose we have one relation a

()

EMPLOYEEN(EMP N . WAME,ADDRESS,PHONE)

And another relation as;
EMPLOYEE2(EMPNO , ENAME, EMP-ADDR, EMP-JOB-
CODE, EMP-DOB)

Since the two relation: have the cume primary key (EMPNO)
they describe the —aine coity and may be merged into one
relation, The result of merging the relations is the following
relation.

EMPLOYEE(EMPNO , NAMILADDRLSS,PHONE,EMP-
JOB-CODE.EMP-DOB)

Normalize the Relations:

The relations that are created in step (i) and (1) may have un-
nccessary redundancy and may be subject to anomalies (or
errors) when they are updated. Normalization is the process

" that refines the relations to avoid these problems. (A detailed

discussion is given in chapter 4)

332 Physical Database Design

It is the last stage of the database design process. The major objective
of physical database design is to implement the database as a set of stored
records, files. indexes and other data structures that will provide adequate
performance and ensure database integrity, security and recoverability.

There are three major inputs to Physical database design.

(@

(i)

Logical database structures (developed during logical
database design) i.e., the Normalized Relations.

User processing requirements ie. size and frequency of use
of the data-Base , response time, security, backup, recovery etc.

Characteristies of the DBMS and other components of the
computer Operating environment.
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Components of Physical Database Design:

(i)  Data Volume and Usage Analysis:

To estimate the size or volume and the usage patterns of the database.
Estimates of database size are used to select Physical storage devices
and estimate the costs of storage. Estimates of usage paths or patterns
are used to select the file organization and access methods, to plan for
the use of indexes and to plan a strategy for data distribution.

(ii) Data Distribution Strategy:
Many organizations today have distributed computing networks. For
these organizations, a significant problem in physical database design
is deciding at which nodes (or sites) in the network to physically locate
the data.

Basic data Distribution Strategies.

a. Centralized: All data are located at a single site. It is fairly
casy to do but it has at least three disadvantages.
= data are not readily accessible at remote sites,
Data communication costs may be high.
" The database system fails totally when the central
system fails.
b. Partitioned: The database is divided into partitions
(fragments). Each partition is assigned to a particular site.
Major advantage of this is that data is moved closer to local
users and so is more access-able,

¢ Replicated: Full copy of database is assigned to more than
one site in the network. This approach maximizes local access
but creates = update problems, since each database change
must be reliably processed and synchronized at all of the sites.

d. Hybrid: In this strategy, the database is partitioned into
critical and non-critical fragments. Non-critical fragments are
stored at only one site, while critical fragments are stored at
multiple sites.

(iii) File Organization:
A technique for physically arranging the records of a file on secondary
storage devices. For selecting a file organization, the system designer
must recognize several constraints, including the physical
characteristics of the secondary storage devices, available operating
systems and file management software, and user needs for storing and
accessing data. Following is the criteria for selecting file organizations.

= Fast access for retrieval.
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High throughput for processing transactions.
Efficient use of storage space. '
Protection from failure or data loss.
Minimizing need for re-organization.
Accommodating growth.

Security from un-authorized use.

(iv) Indexes:

An index is a table that is used to determine the location of rows in a
table ( or tables) that satisfy some condition. They may be created on

primary key, secondary key, foreign key etc.
(v)  Integrity Constraints:

Database integrity refers to the correctness and consistency of data. It
is another form of database protection. While it is related to security
and precision, it has some broader implications. Security involves
protecting the data from unauthorized operations, while integrity is
concerned with the quality of data itself. Integrity is usually expressed
in terms of certain constraints which are the consistency rules that the
database is not permitted to violate. A few of them are discussed in
chapter 4.

3.4 IMPLEMENTATION

In database implementation phase, the builder or the database administrator
normally requires a server computer which will be linked with hundreds and
thousands of computer users who would want to share and interact with the server
(database).

For this purpose, the dba might need the services of network administrators to
connect the users with the server. The users are normally given the authorizations /
permissions defined by their respective managers so that they can perform the
authorized tasks while using the database facilities.

In distributed computing environment, the database servers and users might be
thousands of kilometers apart, so a lot of expensive telecommunication links are
required to perform the designated tasks. NADRA and CRICKINFO are some of the
typical examples of this type of databases.
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1.

Fill in the blanks:
()

(i)
(i)

(iv)

(v)

(vi)
(vt}

(viii)
(ix)

(x)

During phase, the project requirements are gathered and
identified.

DFD stands for

The process of identifying data objects and relationship between them
is called

The number of occurrences of participating entities in a relationship is
determined by the ratio.

Modality determines whether the participation of an entity in a
relationship is or optional.

ERD stands for

In ERD model, a(n) is represented by a rectangular
box.

In database systems, all the data is stored at a single site.
In database multiple copies of the same data are stored at

different sites on the network.

In distributed databases, the data is among various sites.

Select the correct option:

(@)

()

f i

Which of the following keys does not hold uniqueness property:

a) candidate key b) foreign key

¢) primary key d) secondary key

An entity related to itself in an ERD model refers to:

a) recursive relationship b) one-to-many relationship
¢) many-to-many relationship d) one-to-one relationship

Database development process involve mapping of conceptual data
model into:
a) Object oriented data model b) Network data model
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¢) Implementation model d) Hierarchical data model

(iv)  In ERD model, the relationship between two entities is represented by a:
a) diamond symbol b) rectangular box
c¢) oval symbol d) line

(v)  Inhybrid distribution which kind of fragments are stored at only one
site:
a) critical fragments b) non-critical fragments
¢) critical and non-critical fragments d) only large fragments

3. Write T for true and F for false statement.

(i) In one-to-one relationship only one instance of each entity can
participate in the relationship.

(i)  The optional modality is represented by 1.

(i) One-to-many is a uni-directional relationship.

(iv)  In ERD model, a condition is mentioned in a diamond symbol.

(v) ERD is a physical data model.

(vi)  In hybrid distribution the database is partitioned in critical and non-
critical fragments.

(vii) In distributed databases, the consistency refers to availability of same
data at all sites of the network. .

(viii) Indexing maximizes the time required to search a piece of information
from a database.

(ix) Analysis is less important activity than coding, so minimum time
should be spent over analyzing the system. '

(x) Relationship defines the logical connection between entities.

4. Describe different steps involved in analysis stage while designing a database.

5- Explain the following with the help of figures:

(1)
(1)
(iii)
(iv)
(v)

Entity/Object
Attribute
Relationship
Cardinality
Modality
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Draw and explain ER diagram for the system of getting admission m your
college.

Explain the following:
(1) Physical data model
(ii) Conceptual data model

What are the components of a logical data model?
What elements combined , produce the physical database design? Explain

Define and explain the following terms:
(1) Data distribution strategy
(11) File Organization

Define the term Analysis. Briefly discuss the following terms:
(i) Feasibility study

(i)  Requirement Analysis

(iti)  Project Planning

(iv)  Data Analysis

Briefly explain the database design process with the help of a diagram.
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41 OVERVIEW
4.1.1 Data Integrity

Database integrity refers to the correctness and consistency of data. It
is another form of database protection. While it is related to security and
precision, it has some broader implications as well. Security involves
protecting the data from unauthorized operations, while integrity is concerned
with the quality of data itself. Integrity is usually expressed in terms of certain
constraints which are the consistency rules that the database is not permitted
to violate. Following two are the most important constraints in relational
databases:

(i) Entity Integrity: is a constraint on primary values that states that no
attribute of a primary key should contain nulls.

(ii) Referential integrity: is a constraint on foreign key values that states
that if a foreign key exists in a relation, then either the foreign key
value must match the primary key value of some tuple in its home
relation or the foreign key value must be completely null.

4.1.2 Normalization

Normalization is the process of converting complex data structures
into simple and stable data structures. It is based on the analysis of functional
dependence.

In other words, Normalization is a technique for reviewing the
entity/attribute lists to ensure that attributes are stored “where they belong™. It
is the basis for a relational data base system. In practice, it is simply an
applied common sense. More formally stated, it is the process of analyzing the
dependencies of attributes within entities. Attributes for each entity are
checked consecutively against three sets of rules, making adjustments when
necessary to put the entity in First, Second and Third normal form.

First, we discuss what is functional dependence.

“A functional dependency is a particular relationship between two attributes.
For any relation R, attribute B is functionally dependent on attribute A if, for -
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every valid instance of A, that value of A uniquely determines the value of B”.
The functional dependence of B on A is represented by an arrow, as

A B) An attribute may be functionally dependent on two or more attributes
rather than a single attribute. For example, consider the relation:

COURSE (STUDID , CRSNO , CRSDATE)
The functional dependency in the relation is represented as follows:

STUDID , CRSNO ——» CRSDATE

The attribute on the left hand side of arrow is called determinant.

Before NORMALIZATION process, the initial entity/attribute list(s) must be
checked for errors or oversights. There may be some hidden problems as:

(i) Synonyms: A synonym is created when two different names are Used
for the same information (attribute). If an attribute resides in more than
one entity, make sure that all entities use the same attribute name. For
example, consider the following two entities:

ITEM SUPPLIER

Stock no Supplier Id (error)
Item_colour Supplier Name

Supplier Code

We should use Supplier_Code instead of Supplier_Id in
SUPPLIER.

(i) ~Homenyms: A homonym is created when same name is used for Two
different attributes. Consider the following example:

CUSTOMER SUFPPLIER

Company Name Company_Name (error)

We should use Supplier Name instead of Company Name in
SUPPLIER.

(ii) Redundant Information: Storing the same information in two
different ways or forms. Consider the example:

Employee
Employee Age (error)
D_O_Birth

Only one attﬁbﬁte can serve the purpose (The programmer can
manipulate the Age by using D_O_Birth as the basis).

(iv)  Mutually Exclusive Data: Mutually exclusive data exists when
attributes occur whose values can be expressed as “yes/no” indicators,
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can not all be true for any single entity. As an example, consider the
proposed attributes of “MARRIED" and “SINGLE" in an Employee entity:
Employee
Married  (a flag set if the employee is married) error
Single (a flag set if the employee is single) error
Quite often, errors of this type represent values of a larger
category. Whenever possible, resolve the error by creating the
larger categorical attribute. In this case, these two elements
should be combined into a single attribute of
“*MARITAL STATUS” which would have a value of either M

(married) or S (single).
Employee
MARITAL STATUS (An indicator of the employees
Marital status) '
Normalization Steps:

Normalization is often accomplished in steps, each of which corresponds to a
normal form. It can be graphically expressed as follows:
(Please see the next page)

1

Actions

-

Remove
Repeating Groups

Stages

Remaove
Partial

Remove
Transitive

Dependencies

Remove

Remaining anomalies
Resulting from func-
Tional dependencies

* Higher Normalization forms




Data Integrity and Normalization 38 Chapter 4
- ]

A Normal Form is a state of a relation that can be determined by
applying simple rules, regarding dependencies (or relationship
between attributes), to that relation. Following is a brief discussion on
different stages:

(i) First Normal Form (1 NF)

“A relation R is in First Normal Form if and only if all
underlying domains contain atomic values only”.

The pre-requisite is that, A relation has always a primary key
associated with it. Thus, we can define it as follows also:
- All entities must have a key, composed of a combination of
one or more attributes which uniquely identify one occurance
of the entity. For example:

CUSTOMER

Cust_Id (We can create key on these
Cust_Name three attributes, but the key
& on Cust_Name could be

. cumbersome (because of
Cust Telno being a lengthy attribute)

- Fuf any single occurance of an entity, each attribute must
have one and only one value or “An attribute must have no
REPEATING GROUPS”. For example:
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The error exists in the above examples because some
Attribute(s) are being repeated for a single occurance of Each
record. We should try to avoid this repitition. Following are
the steps to achieve this:

Step-1: Whenever repeating groups occur, the repeating Attribute
must be removed and placed “where it Belongs”, under the
entity that it describes.

Step-2: Next, study the relationship of where the Repeating attribute
came from, and where the Attribute went to . Determine if the
From-To Relationship is 1:M or M:N.

Let us apply these steps in case-1. We end up with the
Following two relations.

Now ask for the relationship in this case:

“For one department, are there one or more mployees?”
Then repeat the question in reverse. “For one employee,
Are there one or many departments?” In this case, one
Department has many employees, but one employee has
Only one department. Therefore, the relationship is 1:M.
When the relationship is 1:M, this is acceptable. No
Further adjustment is necessary to make it 1:M or M:1.
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But if we apply the above steps in case-3, we end up with
The following two relations:

Now ask the similar question in this case also, we find out
that for each item, there are many orders, and for each
Order, there are many items. Thus it is M:N relation. The
Main problem here is, “where to store the intersection
Data i.e., Qty-Ordered and Unit-price”. To solve this,
Create another entity “ITEM_ORDERED” as:

And define the key as “the combination of Order No and

Item_No on this entity. This provides us two more tables
Having 1:M relationship, which is acceptable.

To have a better understanding about the whole concept, let us consider the
following table of data (having repeating groups):

To bring it to first Normal Form, we eliminate the repeating groups from the
Table and fill in the missing information (in the cells having no information).
Name the table as “STUDENT™.




A Textbook of Computer Science 41 Class 12
-_——— - e

Second Normal Form (2 NF): A relation is in second normal form (2
NF) if it is in 1 NF and every non-key attribute is fully functionally
dependent on the primary key. More precisely:

“To be in 2 NF, every non-key attribute must depend on the key and

all parts of the key™.

A table (relation) will be in 2NF if any of the following conditions

apply. .

(a) The primary key consists of only one attribute.

(b)  No non-key attributes exist in the relation.

(c)  Every non-key attribute is functionally dependant on the full

set of primary key attributes.

Now consider the table STUDENT (which is in 1 NF).There are a lot _

of redundancies in this table, so it is not an acceptable stage. In

shorthand notation, it is expressed as:
STUDENT(STUD-ID,NAME,DEPT,MONFEE,CRSNO,CDTE)
The functional dependencies in this relation are the as follows:

STUD-ID —» NAME,DEPT MONFEE

STUD-ID,CRSNO —» CDTE
The primary key in ii above is the composite key:

STUD-ID + CRSNO.

Therefore, the non-key attributes NAME,DEPT and MONFEE are
functionally dependent on part of the primary key (STUD-ID) but not
on CRSNO.
A partial functional dependency exists when one or more non-key
attributes (such as NAME) are functionally dependant on part (but not
all) of the primary key.
The partial functional dependency in the above table creates
redundancy in that table, which results in certain anomalies when the
table is updated. i.e.,
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(i)
(i)

(iii)

Insertion Anomaly: To insert a row for the table, we must
provide the values for both STUD-ID and CRSNO.

Deletion Anomaly: If we delete a row for one student, we lose
the information that the student completed a course on a
particular date, ™
Modification Anomaly: If a students monthly fee changes, we
must record the change in multiple rows (for students, who
have completed more than one course).

To convert a relation to 2 NF, we decompose the relation
(having redundant data) into two relations that satisfy one of
the conditions described above.

Now, splitting the relation (STUDENT) , we will get the
following two relations, namely STUDENT] and COURSE.
This step is done to get rid of the redundant data) The two
tables are shown below:

TABLE 1: STUDENT(STUD-ID NAME, DEPT, MONFEE)

TABLE 2: COURSE(STUD-ID.CRSNO.CDTE)




A Textbook of Computer Science 43 Class 12
m

(i)

This relation (table 2) satisfies condition 3 above), thus it is
in 2 NF.

These two relations are free of anomahes now.

Third Normal Form (3 NF)

A relation is in third normal form (3 NF) if it 1s in 2 NF
and no transitive dependencies exist:

What is a Transitive Dependency? It is a functional
dependency in a relation between two (or more) non-key
attributes.

A more precise definition for 3 NF is:“A non-key attribute
must not depend on any other non-key attribute™ or if a non-
key attribute’s value can be obtained simply by knowing the
value of another non=key attribute, the relation is not in
3 NF.

Consider a relation as follows:

SALES(CUSTNO.NAME,SALESMAN,REGION)

Where CUSTNO is the primary key.

The following functional dependencies exist in the relation,

(a) CUSTNOQ ------- > NAME,SALESMAN

(b) SALESMAN ------- > Region (since each salesman is
assigned a unique region)

Notice that SALES is in 2 NF, because the primary kay consists

of a single attribute (CUSTNOQ). However, there is a transitive

dependency, because REGION is functionally dependent on

SALESMAN which in twrn is functionally dependent on

CUSTNO. As a result, there are update anomalies in relation

SALES.

Figure : A relation with Transitive dependency
The Anomalies:

(i) Insertion Anomaly: A new salesman (Abid), assigned to
the North region can not be entered until a customer has
been assigned to that salesman (since a value of
CUSTNO must be provided to insert a row in the
table(relation).
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(i)  Deletion Anomaly: If customer number 6837 is deleted
from the relation, we lose the information that salesman
Khalid is assigned to the east region. :

(iii)  Modification Anomaly: If salesman Ahmad is re-
assigned to the east region, several rows must be
changed to reflect the fact (two rows in this case).

These anomalies arise as a result of the transitive
dependency. This problém (the transitive dependency)
can be removed by de-composing the relation SALES
into two relations as shown below:

SALE 1

.

SALEI(CUSTNO.NAME,SALESMAN)

~ SMAN(SALESMAN,REGION)
Now, both the relations (SALE1 & SMAN) are in 3 NF, since no
transitive dependency exist. We can verify that the anomalies that exist
is SALES are not present in SALE1 and SMAN.
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1. Fill in the blanks:

()
(ii)

(iii)

()
(v)
(vi)
(vii)

(viii)

(ix)
(x)

Entity integrity constraint states that the can not be null.
key must refer to the primary key in another table or it must be

null.

Normalization is the process of converting structures into
simple and stable structures.

A(n) is a partial relationship between attributes of an entity.
During the first normal form groups are removed.

To be in 2NF, a relation must be in :

In 3NF, no dependency exists.

A(n) exists when one or more non-key attributes are
functionally dependant on part of the primary key.

When a new record is added in a relation, it may cause anomaly.
Referential integrity is a constraint on key value.

2. Select the correct option:

-
(i)
(iii)

(iv)

(v)

In 3NF, which form of dependency is removed?
a) functional b) non-functional
¢) associative d) transitive

In relational database, a table is also called a;

a) tuple b) relation

c) file d) schema

In 3NF, a non-key attribute must not depend on a(n):
a) non-key attribute b) key attribute

¢) composite key - d) sort key

Different attributes in two different tables having same name are referred to
as:

a) synonym b) homonym

) acronym d) mutually exclusive

Every relation must have a:
a) primary key b) candidate key
¢) secondary key d) composite key
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Mark as True or False

(1) Normalization is the process of converting complex data structures into simple
data structures,

(ii) A relation is decomposed to convert it from 1NF to 2NF.

(iti)  The primary key can not be a composite key.

(iv)  In 2NF, every non-key attribute must depend on the key attribute.

(v} A relationship involving three relations is known as a ternary relationship.

(vi) A database anomaly leads the database to an inconsistent state.

(vii)  Partial dependencies are removed in 3NF.

(viii) A relation may have multiple primary keys.

{ix)  Inrelational database, no relation can exist in isolation.

(x) The database is normalized to avoid certain database anomalies.

What is meant by data integrity? What are the two types?
What do we do to attain entity integrity?
Define referential integrity. How can it be achieved?

Explain the following terms:

(i)  Synonym

(ii) Homonym

(1) Redundancy &
{iv)  Mutual Exclusiveness of data

What is normalization? How it can be used to bring the database in a consistent state?
When is a relation in first normal form? Explain with example.
What are the conditions for a relation to be in second normal form? Give example.

Define transitive dependency. How it can be removed? Explain with the context of
normalization.

What are the database anomalies? Briefly discuss insertion, deletion and modification
anomalies,

What anomalies arises due to transitive dependency? Discuss briefly.
Define functional dependency? How partial dependencies effect a relation?

Convert the ER diagram you have designed in the previous exercise for the admission
system of your college to relational database. Also normalize the relations up to third-
normal form.
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5.1 OVERVIEW

Microsoft Access is one of the most popular and powerful DBMS. It has many
built in features to assist you in constructing database and viewing information. MS-
Access is much more involved and is a more genuine DBMS than other programs
such as Microsoft Works. Microsoft Access is a Relational Database Management
System (RDBMS) that you can use to store and manipulate large amount of
information. It is easy to understand and its graphical interface helps to create queries,
forms, and reports. In other words, even inexperienced programmers can use Access
to turn a stack of invoices, a card file of customer names, a ledger, and an inventory
list into a relational database that makes entering, updating, and reporting information
as easy as clicking a button.

MS-Access offers more than just pretty interface for learning how to manage
data. You' Il find following benefits and more from using Access:

» Sample databases: It includes sample database applications to assist you
learn about real-world tables, forms, queries, and reports, and how they
are interconnected to form a database management system.

e Wizard: It makes very easy to create a database. You can choose from
several examples of databases in the Database Wizard for such storage
uses as contact information, inventory control, a ledger, and so on. You
can create and then modify these databases to meet your own needs,

» Keys to understand the structure: After you have decided how to create
and relate tables, you can easily view all the relationships in the database
with the graphical interface in the Relationship Window. This makes one
of the toughest parts of relational database design much easier and more
manageable.

e Microsoft Office integration: You can use access with Word, Excel, and
other office application to create mail merges, charts, and other helpful
uses for your data.

¢ Easier programming: You can use relatively simple code with macros to
automate repeated tasks, or you can try more complex and flexible code
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with VBA. Access provides graphical shortcuts and hints to help writing
easier code.

® Common Standards: It uses standards that help applications scale up to
work within larger environments. Access uses objects and SQL (Structure
Query Language) to make its code from the adaptable to other
applications,

* Redundancy: MS-4ccess allows you to store, retrieve, sort, analyze, and
print information contained in the database. Data may be manipulated
without data redundancy by defining relationships between sets of data.
Databases are often used for product data. Redundancy means duplication
of data in multiple files. It wastes the storage media of computer.

5.1.1 Creating New Database

Once Access has been accessed, choose the File New Database command
from the menu at the top of the screen in order to create a new database. The
database window is displayed. Choose the appropriate directory and drive.
Then enter an eight-character name for the new database file and click "OK".

Fig.5.1 Defining the File name a Database

When you start up Ms-Access, you get a dialog box asking if you want to
open an existing database or create a new one.

* Create a New Database.
* Create a File New Database using wizard
* Open an existing database
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5.1.2

Create a database using the Database Wizard

'The Database Wizard guides you through process of the creation a

database; it includes choosing a database template, selecting fields, making
customizations, adding pictures, and the database.

{1)

(11)

(1i1)
(iv)

(ii)

When Microsoft Access first starts up, a dialog box is displayed with
options to create a new database or to open an existing one. When this
dialog box appears, select dccess Database Wizards, pages, and
projects and then click OK. Microsoft Access starts up, when you click
the New Database on the toolbar.

Microsoft Access

28 .

i L

Fig:52 Creating & database using database wizand

On the Databases tab, double-click the icon for the kind of database
you want to create.

Specify a name and location for the database.

Click Create to start defining the new database

Create a database without using the Database Wizard

If you don't want to use the database wizard, you can create a
database, you first start the Microsoft Access, a dialog box is displayed
with options to create a new database or open an existing one. when
this dialog box is displayed.

Click on the Blank Access Database, and then click OK.




Introduction to Microsoft Access 50 ' Chapter 5
e e .. e e e . = oo

Microsoft Accoss

Fig 5.3 Creating s Databose without using Datobase wizard

(111)  Specify a name and location for the database and click Create.

5.1.4 Opening Existing Databases

(1) The white box gives you the most existing databases you have used. If
you do not see the one you had created, choose the More Files option
and click OK. Otherwise choose the database you had previously used
and click OK.

Fig. 3.4 Opening a existing Database
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3.1.5 Exiting Microsoft Access
When you finish working in Access, be sure to exit the program
properly to avoid damaging your database.
(i) Click on File. The File menu will appear.

(i) Click on Exit. Access will close and you will return to the Widows

desktop.

OR
Click on the Close button as an alternate way to exit Access in only
one step.

52 MS-ACCESS APPLICATION WINDOW

The Access Application Window follows the standard layout of all Microsoft
Application .

I El Microsoft Access

v 5.5, Defining Ms-Acoess Apphention Windows

Title Bar
The Title bar identifies the database application you are running in Microsoft
Access. On the left side of the title bar is program Control Icon _ If you
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click this, a menu of the commands to control the Access window is
displayed. You can also use the minimize & Maximize B Restore B close
% buttons on the right side of the Title bar to control the MS-4ccess Window.

| Ex Microsoft Access

Menu Bar

Each word on the menu bar represents a different menu. Each menu contains
the commands you use to activate features of Access. If a command is also
found on a toolbar then the icon representing the command is displayed in the
menu too. This make recognizing commands easier.

Toolbars

Toolbars contain icon button that are shortcuts to the commands in the menu.

Print New Microsoft
Save Cut ects
MNew Preview Paste Undo At Properties Ohbj AccassHelp

Toolbar

Cpen Print  Spelling
Check  °°PY printer Link Option

Format Office  po4, Relationships

Toolbars make it easy to use the program’s most common features and
functions. The buttons on the toolbar can change depending on the objects
selected. When you click on a button on the toolbar, as you open individual
tables, queries, forms, and reports within that database, the toolbars change.
For example, when you open a table, the table datasheet toolbar appears.

Scroll Bar

Scroll bars are used to move around the window if its contents do not fit on-
screen. You can scroll around the sheet by clicking the scroll arrows at either
end of the scroll bar or by dragging the scroll button in the scroll bar.

Status Bar

The status bar display while you are working on an object within a database.
CAPS and NUM buttons on keyboard show whether and respectively are on.
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53 DATABASE WINDOW

The Database Window organizes all of the objects in the database. The default
table Listing provides ways to create tables and lists all of the tables in the database.
|‘The left side of the MS-Access database window includes seven buttons, each
corresponding to one of the seven objects that make up an Access database. A
database is essentially an organized collection of data. In an Access database, you
collect data into the tables by using forms, query tables to analyze their content,
create report based on the tables and queries, and design data access page to view
your Access data from the web. As an advanced user, you may create macros (4
macro is used to perform the same sequence of steps or automating tasks repeatedly.)
to automate takes or modules (A module contains an object that stores VBA code.) to
create database applications using Access.

-
"
&
m.
i
m
i

- Fig.5.6 Defining the Darabase window
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544 DATABASE OBJECTS

A Ms-Access database consists of various components called the objects. The
database objects are used to store data and to retrieve data from database. The major
database objects are:

(i) Tables (ii) Queries
(i)  Forms (iv) Reports

l'ables

The most important object of a database is a Table. The data is stored in tables
of database. A table is a collection of related data organized in rows and
columns. Each row consist a record, and each record consists of columns. The
row is divided into columns called field containing different data values of a
particular record. A table having recodes of students is given blow. Each
record contains fields; StudentID, First Name, Parents Name, Address, City,
MajorlD, and ClassiD.

[ Students | Table

1140 Aamat (Azral Hasan 345, shreel #56 belamabad 56

2 Rashid Ahmed Ahmed Butt 178, Gali5D  |Lahore
3 ZanukAbid | Khan MRKhan 1867 Dcat  |Rawalpind

Fig.3.7 Creating n Dawbase without using Database wizand

A relational database may contain multiple tables, which are identified by
unique names. This is the fundamental property of a relational database.
Common field in tables may be StudentID, MajorID, ClassID etc.

Queries

Query is a statement that extracts specific information from database. It is
created by specifying the fields to display from a table or another query. It is
more flexible way of selecting, filtering and sorting records.

The user can also change data in the database that fulfils certain criteria. In
addition, queries allow to perform calculations of different fields. The output
of a query is also displayed in the form of a table and can also be used as
source of records for Forms and Reports.
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The query allows you to view and analyse data in many different ways.
Technically, a query is a stored question or request. You design a query in
design view to extract certain information from the database.

= Query1 : Select Query

Fig.59 Select Query

The information appears in Datasheet view, which looks exactly like
Datasheet view for a table. The difference between a datasheet for a table and
a datasheet for a query is that the query’s datasheet can combine information
from multiple tables.



















































































































































































































































































































































































































































































































































































































