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COURSE INTRODUCTION

Relational database management system has permeated every segment of commercial world.'Théy .
are required as the backbone of any information system. Presently almost all-popular industrial
database management System supports Relational Model although many extensions of this model

have been in existence. Some of these extensions include advanced features such as object-oriented K

databases support for graphical objects, very large objects etc.

_ This course is an attempt to provide you with the basic information about relational database =
. management system development. This course is a lab course but the attempt in this course is not to
develop a static lab manual, such manuals already exists as the help manuals of respective
RDBMS. The attempt here is to practically visualize the concepts of RDBMS and apply them to
design and implement RDBMS in a given problem situation. '

The course is divided into three blocks.

" Block 1 covers the basic concepts of RDBMS, and various design.issues relating t6 RDBMS with
o the help of several examples. e ..

Block 2 is an attempt at providing various problem cases and their solutions. This block. is riot in
the conventional format. '

Block 3 provides details of an RDBMS package. Please note whenever, yod want to shift from one

RDBMS package to other you just need to go through the changed reference manual. You must

carry the concepts given in block 1 and block 2, as they will be required for any relational database -

management system application development.

" Finally, RDBMS technologies are growing at a very fast pace. You must keep up pace with it,
especially in the client-server levels of ‘databases: The logical design which has been discussed here

will also help you in design of server site database application. The client site development require,

various application development tools which may be available with the DBMS such as report
writers, form designers, ER diagramming tools etc. or it may be using a particular programming

environment such as Visual Basic. r
\
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BLOCK INTRODUCTION

This being the first biock of the course, an attempt has been made to define and consolidate
concepts with the help of examples. The important concepts, wluch one must be able to describe,
have been discussed in the block.

Plense note that this block is the backbone for your practical implementations, therefore, must be
piven maxinmum attention. :

.One must be clear about these basic concepts in order o use a lot of functions and facilities, which
does exist in an RDBMS. This block also visits the concepts relating to normalisation and various
principles relating to it, they will be extremely useful from the viewpoint of table design.

The block is divided into three units.
Unit I defines the basic conceps relating io RDBMS, One of the main concepts defined in the
black is of keys, Integrity and constraints. [t also defines several terms relating to RDBMS and their

logical implications.

Unit 2 focuses dn the logical design ofIRDBMS. The key model covered in this unit is ER model,
which is primary medel for logical database design in the industry.,

Unit 3 is on the principles of normalisation and tries to present various lheones of normalisation for
proper table/relation design.

In this block the process of DBMS design has been discussed only at conceptual schema level.

However, the design of a DBMS is not complete at the design of relations, It should be further
done at following two fevels:

= External Schema: We must design various views for the types of users and their access rights,
* [nternal Schema: We must predict a size of a relation and predict the type of hardware/
software requirements. In addition, the fine-tuning of DBMS based on the expected types of

queries by creating indexes as desired in an application.

However, these designs can be best explored only with experiences and company policies in real
siluations.

FURTHER READINGS
1. C.J. Date, An Introduction to Database Systems, Sixth Edition, Addison Wesley,

2. Siberschaiz, Korth and Sudarshan, Database System Concepts, Third Edition, McGraw Hill
Publicarions.

3. Bipin C. Desai, An Introduction to Database Systems, Asian Students Edition, Galgotia
Publications.
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1.0 INTRODUCTION

[y

A database system is cssentially a sophisticated, computerized record keeping system, a repository
for a collection of computerized data files. A database system maintains information and makes that
information available on demand, for this purpose a database system provides set of facilities to
perform such operations. For example, adding new empty files in database, inserting new data in
existing files, retricve data, update data, delete data, query the database etc. Thus we can say that a
database system stores data and provides information related to data. Although some people use
“data” and “information” synonymously, but some prefer to distinguish between two. Data refers to
the values actually stored in the database and information refers to the meaning of those values as
understood by user. )

The benefits of database system over any traditional file system are very obvious as data in databasc
(at least in large system), is integrated as well as shared, thus, a database eliminates redundancy and
unnecessary repetition of data, and also as a conseguence, database lets multiple users access the
same piece of data.

The most important advantage of the database is to maintain the integrity i.e., it ensures that
changes made to the database by the authorized users do not result in a loss of data consistency ancl
guard apainst accidental damage to the database. . '

'n this unit, we present a brief introduction Lo the principles of database system. We also compare
the pros and cons of database system and file oriented system. As we know that the emphasis of this
course is very much on the rclational approach, thus, this unit covers the theoretical foundation of
that approach- namely, the relational model. Please note that most of our examples are using a
general syntax, which is close to SQL, bul is not SQL., and at most places sclf-explanatory.

e
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1.1' 'OBJECTIVES

. At the end of this unit, you should be able to:

» describe database and database management systen;

- « compare database and file oriented approach;

»  describe various features of database like data consistency and securily;
e .describe relational model; and

» describe relational data integrity.

1.2 ¢ SOME DEFINITIONS

You will be revisiting these definitions as they are most commonly referred in any reference notes
on RDBMS. -

1.2.1 Database

The collection of data, usually referred to as database, contains information about one paniculqr
enterprise. It is a collection of related information stored so that it is available to many users for
different purpose. It is a kind of electronic file, which has a large number of ways of cross-
referencing cheeks so that the user can reorganise and retrieve data in the way he wants,

1.2.2 Database-management System

A database-management system (DBMS) consists of a collection of interrelated data and a set of
programs to access those data. The primary goal of the DBMS is to provide an environment that is

. both cenvenient and efficient to use in retrieving and storing database information. Thus we can say

that, a database management system is a combination of hardware and software that can be used'to
set up and monitor a database, and can manage the updating and retrieval of database that has been
stored in it- :

Most DBMS have the follbwing facilities/capabilities:

» Creating of a file, addition of data, deletion of data, modii’;lcatiqn of data; creation, addilion and
deletion of entire files.

¢ Retrieving data collectively or selectively.
o The data stored can be sorted or indexed at the user's'discretion and direction.

s Varis 4s reporis can be produced from the system. These may be either standardised reports or
that may be specifically generated according to specific user definition,

e Mathematical functions can be performed and the data stored in the database can be
manipulated with functions to perform the desired calculations,

——
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e To maintain data integrity and database use. RDBMS
. Terminology

« Data integrity for multiple users.
. Providing form based interface for easy accessibility and data entry.

The DBMS interprets and processes users requests to retrieve information from a database. From
the following figure we can depict that DBMS serves as an interface in several forms.

. : . . DATABASE —
Querles ; DDMS Operating System

- COBOLPL//FORTRANIC
( High level langunge)

Figurc 1: Database Management System

1.2.3_ Instances and Schemas

Databases change over time as information is inserted and deleted. The collection of information
stored in the database at a particular moment is called an instance of the database.

The overall design of the database is called the database schema. If schemas change at all, they
change very. infrequently. '

- A database'schema corresponds to the programming-language type definition. A variable of a given
- type has a particular values at a given instant. Thus, the values of a variable in programming
languages corresponds to an instance of a database scheme.

Database systems have general schemas, partitioned according to the levels of abstraction. At the
lowest level is the physical schema, at the intermediate level is the logical schema, and at the
highest level isa subschema. In general, database systems support one physical schema, one
fogical schema and several subschemas. '

1.2.4 Traditional File Oriented Approach

The traditional file-oriented approach to information processing for each application has a separate
master file and its own set of personal files. An organisation needs flow of information across these
applications also, and this requires sharing of data, which is significantly lacking in the traditional
approach. One major limitation of such a file-based approach is that the programs become
dependent on the files and the files become dependent upon the programs. :

Although such file-based approaches which came into being wilh the first commercial applications
of computers did provide an increased efficiency in the data processing compared to earlier manual
paper record-based systems as the demand For efficiency and speed increased, the computer-based
simple file oriented approach to information processing staried su ffering from the following
significant disadvantages.

Data redundancy and inconsistency: Different files may have different formats and the programs
- may be written in different programming languages s they are developed by different
programmers. Moreover, the same information may be duplicated in several places (files). For
example, the address and telephone number of a particular customer may appear in a file that
consists of saving-account records and in a file that consists of checking-account records. This
redundancy leads to higher storage and access cost. It may lead to data inconsistency; that is, the
various copies of the same data may no loriger agree. .
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Difficulty in accessing data: Suppose we need to access information about alf the customers of a
particular scheme. During the initial stages of development of the system this kind of query might
not have been known, so no application program would be on hand to meet i, Say we have the
application program that generates list of all the customers along with the scheme names. Thus we
will have to run the latter program and sort the customers of particular scheme manually, or for
each query we will have to write a new application program. Clearly we can see that accessing data
is not easy in these cases.

Data isolation: Since data is scattered in various files, which might be in different formats thus, it

is difficult to write a new application to retricve apprepriate data,

Integrity Problems: The data values stored in the database must satisfy certain types of
consistency constraints, For example, the batance of a bank account may never fall below a
prescribed-amount (say, Rs. 500). Developers enforce these constraints in the system through hard-
coding these conditions. When new conslraints are added, it is difficult to change the program to
enfarce them.

. A‘tomicity problems: Consider the situation in which during some transaction, say transferring

money say Rs. 1000 from A's account to B's account, the power fails or the systemn goes down,
leaving the state of database in an inconsistent state. Thus, the ransactions should be atomic lLe.,
they must happen in their entirety or should not happen at all. 1t is difficult to ensure this property in
a conventional file-processing system. '

Security problems: Every person should not be allowed to access the database for security
purposes. Since application programs are added to the system in an ad-hoc manner, it is difficult to
ensure such security constraints,

1.2.5 Benefits of Conventional or Centralised DBMS

Let us discuss some specific advantages of the centralised control of data.

I. Redundancy can be reduced: As we know that in nondatabase systems (file oriented
systems) each application has its own private files, because of which there exists considerable
redundancy in stored data, resulting in wastage of storage space. Although database systems try
to eliminate all possible redundancy, but we do not mean to suggest that all redundancy can be
eliminated or necessarily should be efiminated. Sometimes there are sound business or technical
reasons for maintaining several distinet copies of the same stored data. However, we do mean
to suggest that any such redundancy should be carefully controlled i.e., the DBMS should be
aware of it, if it exists, and should assume responsibility for “propagating updates”.

2. Inconsistency can be avoided to some extent: Let us assume that in EMPLOYEE database,
there exist two entries for the employee “ABC”. This duplication isnot only leads to
redundancy but also leads to inconsistency as only onc value of “ABC” might change during
any modification-of the data, hence two values in the database will not agree with each other.
Clearly a database that is in an inconsistent state wili supply incorrect or contradictory
information to its users. }t should be clearly noted that if the given fact is represented by a
single entry, then such inconsistency can be avoided. Alternatively, ir the redundancy is not
removed but.is controlled, then the DBMS could guarantee that the database is never
inconsistent, .

. 3. The data can be shared: With DBMS it is possible to share data in the database among

- various applications and also it is possible to satisfy the data requirements of new applications ]
without having to create:any additional stored data. .

4. Standards can bg enforced: With ceniral control of database, the DBA (Databasc
Admiinistrator) can ehsure that the data represents all applicable standards like corporate,
installation, departmental, industry, national and international standards ete.

"
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Sccurity restrictions can he applied: A DBA can ensure that the database is accessed only RDEMS
through proper channels and by authorised users. For this purpose DBA defines some sceurity Verminnlugs
rules, which are checked whenever therg is an attempt to access the sensitive data.

wn

6. 'Integrity can be maintained: The problem of integrity is the problem of ensuring that the data
in the database is accurate and correct. Centralised control of DBMS can help in avoiding the
problems of inconsistency as explained in the 2™ point, by permitting the DBA to define
integrity rules to be cheeked whenever any data update. delete or insert operation is attempted.

7. Conflicting requirements can be balanced: Knowing the overall requirements of the
enterprise — as opposed to the requirements of individual users — the DBA can so structure the
system as to provide an overall service that is “best for the enterprise”. For example, a
representation can be chosen for the data in storage that gives fast access for the most important
applications. ’

1.2.6 Data Independcnce

Mosi of the advantages of database systems, we have scen earlier, are fairly obvious. However,
apart from these benefits i.c.. reduced redundancy, maintaining integrity and consistency, sharing of
data and balancing conllicting requirements. onc further point, which might not be so obvious needs
{0 be added to the list- namely, the provision of data independence. [n fact we could say that rather
than being an advantage. it is an objective for the database systems.

Before understanding data-independence, let us try to understand about data dependence.

Data dependence is the way in which the data is organised in secondary storage, and the technique
for accessing il. are both dictated by the requircments of the application under consideration, and
moreover that knowledge of that data organisation and (hat access technique is built into the
application logic and code.

Lel's have a file EMPLOYEE, indexed on field “Emp_No”. In an older system, the application wi.I
know the fact that the index exists, and also knows the file sequence as defined by that index, and
the internal structure of the application will be built around that knowledge. So, cleariy such an
application is data-dependent because it is impossible to change the storage structure {(i.c.. how the
data is physically swred) or access technique (i.e., how it is accessed) without affecting the
application, probably drastically.

In databasc systems. data dependence is undesirable for two reasons-

Different applications will nced different views of the same data. Suppose their are two
applications. A and B. Let A stores records in decimal and B stores records in binary. 1f.
application C using A and B is data dependent then C will not be ablc to integrate A and B. So,
major work of programmers. done in applications A and B will be wasted.

But, it will still be possible to integrate the two files and lo eliminate the redundancy, provided
the DBMS is rcady and able to perform all necessary conversions between the stored
representations chosen and the form in which cach application wishes to see it.

The DBA must have the freedom to change the storage structure or access technique in
response ta changing requirements, without having to medify existing applications. I this
doesn’t happen then for slight change in the way of accessing data would lead to change the
program completely. This is wastage of scarce and valuable resource.

Thus provision of data independence is a major objective of database system. Following the
definition of d3ta dependence, thus, data independence can be defined as “the immunity of

_ applications to change in storage structure and access techniques”™— which clearly implies that
applications concerned do not depend on any one particular storage structure or access technique.




RDDNS Deslgn

10

We can also say that data independence is the ability to modify a schema definition in one level

- without affecting a schema in the next higher level.

Let us consider data type conversion on a particular field on each access. In principle, the'difference
between what the application sees and what is actually stored might be quite considerable, but that
difference should not affect the user accessing the fields, hence this difference should be transparent
to the user. To amplify this remark, we need to see the aspects of database storage structure that
might be subject to variation.

1. Representation of numeric data: A numeric data field might be stored in internal arithmetic
form.(e.g., in packed decimal) or as a character string. Either way, the DBA must choose an
appropriate base (e.g., binary or decimal), scale { fixed or fioating point), mode (real or
complex), and precision (number of digits). Any of these aspects might be changed to improve
performance or to conform to a new standard or for many other reasons. '

2. Representation of charncter data: A character string field might be stored using any of
several distinct coded character sets or “forms-of-use™ (e.g., ASCII, EBCDIC),

3. Units of numeric data: The units of numeric field might change from inches to centimeters,
for example, during a process of metrication.

4. Data encoding: We can be able to represent data in coded value, e.g., we can store “Red” as I,
© “Blye” as 2 and “Green” as 3, etc., but the user should be able to access them as Red, Blue and
- Green only.

5. Structure of stored records: Two existing records might be combined inte one, and
alternatively, a single stored record type might be split into two.

6. Structure of stored files: A given stored file can be pliysically implemented in storage in a
wide variety of ways. For example, it might be entirely contained within a single storage
volume (e.g., a single disk), or it.might be spread across several volumes on several different
types; it mlght or might not be sorted based on cerlain attribute; it might be indexed or it might
have one or more embedded pointer chains; it might or might not be accessible via hash-
addressing,.

None of the above considerations should affect applications in any way:. The database should be
able to grow without affecling existing applications.

There are two levels of data independence:

1. Physical data in‘dependen’ce is the ability to modify the physical schema without causing
" application programs to be rewritten. Modifications at the physical level are occasionally
necessary to improve performance.

2. Logical data independence is the abilily to modify the logical schema without causiﬁg
application programs to be rewritten. Modifications at the logical level are necessary whenever
the logical structure of the database is altered. [t is more difficult to achieve.

The concept of data independence can be called as similar to abstract data types in modem
programming languages. Both hide implementation’s details from the users, to allow.users to
concentrate on the general structure, rather than two-level implementation details. -

'1.2.7 Data Dictionary

Database management system provide a facilify known as data définition language (DDL), which
can be used to define the conceptual scheme and also give some details about how to |mplcment

this scheme in the physical devices used to store the data. This dz Fmtlon includes: . “

—




All entity sets and their assaciated atiribute as well as the relationships among the entity sets. 2“’1“‘_151

¢ Any constraints that have to be maintained, including the constraints on the value that can be erminaioRy
assigned to a given aftribute and the constraints on the value assigned to different attributes in
the same or different records.

These definitions, which can be described as metadata about the data in the database, are expressed
in the DDL of the DBMS and maintained in a compiled form (usually as a sct of tables). The
compiled form of the definition is known as a data dictionary, directory, or system catalog. The
data dictionary contains information on {he data stored in the database and is consulted by the
DBMS before any datp manipulation operation. X
Thus information pertaining to the structure and usage of data contained in the database, the

metadata, is maintained in the data dictionary. The data dictionary is the database itseif, documents

the data. Each database user can consult the data dictionary to leam what each piece of data and the
various synonyms of the data fields mean. : .

_ In an integrated system (i.e., in a system where the data dictionary is a part of the DBMSj the deta
dictionary stores information conceming the external, conceptual, and internal levels of the
database. 1t contains the source of each data-field value, the frequency of its use, and an audit trail
concerning updates, including the “who" and “when” for each update.

Currently data dictionary systems are available as add-on to the DBMS. Standards have yet to be

evolved for jntegrating the data digtionary Facility with the DBMS so that the two databases, one for
metadata and the other for data, can be manipulated using a unified DDL/DML. ’

1.2.8 Database Security

Generally the terms “security” and “integrity” are considered to be same, but these two concepts are
quite distinct. Security refers to the protection of data against unauthorised disclosure, alteration or
destruction; integrity refers to the accuracy or validity of data. In other words,

e Security involves ensuring that users arc allowed to do the things they are trying to do;

« Integrity involves ensuring that the things they are trying to do are correct.

Now the Question arises that why do we need Security?

- The very cbvious reason for the security is to prevent the misuse of the database by intentional
{malicious) and accidental causes. '

Accicental loss of dala consistency may resuil from—
e Crashes during transaction processing;
o Anomalies cansed by concurrent access to the database;

o Anomalies caused by the distribution of data over several computers;

» .Logical errors that violate the assurhption that transactions preserve the database con'sistency
constraints. :

The loss of data due to malicious access to data results from following:

- Unaulhorisga rg}gding of data (theft of information);

11
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* Unauthorised modification of data :
¢ Unauthorised destruction of data.
The various aspects to the security problem are:

1. Legal, social and ethical aspects (for example, does the person making the request, say for
withdrawing money from a bank, has legal rights for making the requested transaction?)

2. Physieal controls (for example, is the compuier or terminal room always locked or otherwise
guarded.)

3. Policy Questions (for example, how does the enterprise owning (he system decide who should
be allowed access and to what?)

4. Operational problems (for example, is 2 password scheme is used. how are the passwords
themselves kept secret? how often arc they changed?) :

th

Hardware controls (for example, does the processing unit provide any security (eatures, such
as the storage protection keys or a privileged operation mede?)

6. Operating system security (for example. does the underlying operating system erase the
contents of storage and data files when they are finished with?)

The unit of data or “data object” that might need 10 be protected can range all the way from an
entire database or collection of relations on the one liand, to the specific data item at a specific
attribute position within a specific tuple within a specific relation on the other.

There are two approaches to security and control. discretionary and mandatory control.

In discretionary conirel, a given user will typically have different access rights on different
objects. Different users will typically have different rights on the same object. Discretionary
schemes are, thus, flexible. Discretionary controf can be compared wilh the access control in the
UNIX operating system. In UNIX file system, access permissions of user, group and others (ugo)
arc associated with each file. All three (ugo) has the combination of read, write and execute
permission on the file,

In mandatory contro), by contrast, each data object is tagged or labeled with a certain :
classification level, and each user is given a certain clearance level. A given data object can then be
accessed only by users with the appropriate, clearance. Mandatory schemes are, thus, comparatively
ripid. . :

Most DBMS support either discretionary control or mandatory controi or both. In fact most of the
DBMS support discretionary control, and some systems support mandatory control as well, thus.,
discrétionary control is, thus, more likely to be encountered in practice. '
Audit Trail

The DBMS has certain routines that maintain audit traii or a journal. An audit trail or a journal is a
record of an update operation made on the databasc. Audir trails may be used to trace the
occurrence of an incorrect activity, The audit trail records—

Who (user or the application program and a transaction number),

Wlen (time and date),

(from) where ( location of the user and/ar the terminal), and




What (identification of the data affected, as well as before-and-after image of that portion of the
database that was affected bythe update operation}).

In addition. a DBMS contains routines that make a backup copy of the data that is modified.. The
current SQL standards support only the discretionary access control. )

1.3 THE DEFINITIONS RELATED TO RELATIONAL MODEL

We define RDBMS as a s;'slcm in which, at a minimumn:
). The data is perceived by the user as relations (and nothing bul relations); and

2. The operators are at the user’s disposal. for example, for data retrieval — the operators that
generate new relations from old. include at lcast SELECT. PROJECT, and JOIN.

The Relational model is a way of looking at data— that is, it is a prescription for a way of
_representing data (namely, by means of tables), and a prescription for 2 way of manipulating such a
representation (namely, by means of operators such as JOIN). More precisely, the relational model

is concerned with three aspects of data: data structure, data integrity, and data manipulation.

The data structure aspect of RDBMS deals with defining the tables; it’s various attributes etc.
Tables are nothing but the logical structure in a relational system, not the physical structure, we can
also say that tables represent an abstraction of the way the data is physically stored — an abstraction
in which numerous storage-level details, such as stored record placentent, stored record sequence,
stored data encoding,. stored record prefixes, stored access structures such as indexes, and so forth.
are all hidden from user. '

The data manipulation deals with the way data is retrieved from the database. We use the SQL
query for the purpose of retrieving and manipulating data. T

All tikelihood, the database is always subject to numerous integrity rules; for example, emyloycc
salaries might have to be in the range of Rs. 10.000 (o Rs. 40.000.

1.3.1 Domain Deﬁnition

For defining the concept of domain. we first need to discuss the term scalar. The individual.data
value. for cxample, individual employee name in the EMP Table. can be called as the scalar. thus
we can say that Scalar value represent “the smallest semantic unit of data” in the sense that they arc
atomic as they are non-decoutposable as tar as Relational DBMS is concemed.

We deline a domain to be a set of scalar values. all of the same type necessarily. For example. the
domain of Employce Names is the set of all the emplayees in an organisation listed on the basis of
their names.

Ihus. domain is Ihe pool of values. from which actual attributes are drawn. More precisely. each
atribute must be “delined on™ exactly one undertying domain, meaning that values of that attribute
must be taken from & domain.

Most of the today’s relational sysiems do not really support domains, even though-they are actually
one of the most fundamental ingredients of the entire relational model.

One question which naturally should come in our mind is that. what is Lhe significance of the
domains? ’

RDRMS
Terminclozy
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The importance of domains is in domain-constrained ¢omparisons.

Let us consider three tables:

S (S84, SNAME, STATUS, CITY) which describes about Supplier

P (P#. PNAME, COLOUR, WEIGHT, CITY) which describe about Parts
SP (SH, P#, QTY) which describes about shipments,

Now let us consider two queries,

SELECT  ............ . SELECT ... .
FROM P, SP FROM P, 8P .
WHERE P.Pi#=SP.P#, WIHERE P.COLOUR =5P.QTY,;

. Of these two queries, the one on the left makes sense as it is the comiparison of two attributes P.P#

and SP.P¥ which are defined on the same domain. On the contrary the comparison on the left is
comparison of two attributes P.COLOUR and SP.QTY, which are nat defined on same domains,
hence it is not of much sense. Hence operalors hased an comparison like join, union ete. will fail for
the query on the nght

The above example is described using SQL'to describe the concept of domain, nlthough concept of
domain is primarily conceptual. Sometimes the SQL query might Ba OK yet conceptually wrong for
example, consider the SQL, X

SELECT  ...coeenns

FROM P, SP

WHERE P.WEIGHT = SP.QTY; Here since both WEIGHT and QTY are real numbers, and they
could b equated, but loglcally comparison of these two entitics might not be useful.

In broad sensé we can say that a domain is nothing mare or [css than & data type, whreh could be
nuilt-in or user-defined but has logical implications.

-~

1.3.2 A Relation

- Till now we are considering relations analogical to tables itself. We might use them interchangeably

but conceptually there is slight difference between both of above two. For that let us first define
Relation based on domains.

A relation, R, say on a collection of domains Dt, D2, ...Dn — not necessarily all distinct —consists
oftwo parts, a heading and a body. In elaborate: . . T

I. The headlmg consists of a fixed set attributes, or more'precmely <aftribyute-name:domain-
\name>pairs, { <A1:D1>, <A2:D2>, ..., <An:Di> }, such that each attribute Aj. corresponds 1o
exactly one of the underlying domams D_| (j = 1,2,...., n). The attribute names Al, A2, ..., An
are all distipct.

2. The body cknsists of a set of tuples. Each tuple in turn consists of a set of <attribute-
name:attribute-value> Pairs : :

{<Alwvil>, <A2wvi2>, .., *-:An:vin> } i=1,2,.." m, where m is the number of tuples in the set.

The value ‘m’ 1., nimber of tuples is cajled {he cardinality and ‘n” i.e. the number of attributes is
called degree, of relation R.

Now try to differentiate between thé concepts of relation and table.
\ .
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So on analysing the above definition we can say that relation is an abstract kind of object and table RDBMS .

" is a reasonable concrete picture of such an abstract data type. But there are certain cases, which Terminology
suggest that tabular representation or tables suggests something, which are not true with relations.
For example, it clearly suggests that the rows of the table (i.e., tuples of the relation) are in a certain
top-to-battom order. but they are actually not. ) - -

Properﬁ"es of Relatigns
e They do not contain duplicate tuples.
v Tuplesin relations are unordered;

e Auributes in refations are unordered;

e All attribute values in a relation are atomic.

Kinds of Relations

Named relation: A named relation is a relation that has been defined to the DBMS. In SQL syntax .
we define relations by means of CREATE BASE RELATION or CREATE VIEW or CREATE
SNAPSHOT ete. '

Basc Relation: A-base relation is a named relation that is not a derived relation i.e., they are
-autonomous. We can manipulate the conceptual or “physical” relations stored in the database. By
“physical” we mean that the relation corresponds to some stored data. This data may not be stored
as a table and may actually be split horizontally or vertically and reside on one or more storage
'devices (at one or more sites). Such conceptual relations are referred as base relations.

Derived Relation: A derived relation is a relation that is defined by means of some relational

expressions, in terms of other named relations. Ultimately they are derived from the base relations
only. For example, view is a derived relation.

Views
For security and other concerns it is undesi rable that all users should be able to see the entire
relation, thus, it would be beneficial if we could ereale useful relations for different group of users,
rather allowing all users to manipulate the base relation. Therefore, relation that is not a part of the -
physical database, i.e., a virtual relation, is made available to the users as view. To be useful, we
assign the view a name and relate it to the query expression as .

Create view <view name> as <query expression™>

]

Example

Let EMPLOYEE be the base relation. We create the table for EMPLOYEE as follows: -

Create table EMPLOYEE
{Emp_No integer not nuil,
- Name char(25},
skill " char(20),
Sal_Rate decimal{10,2),
Dob date,

Address char(100) }
- 15
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Far reasons of confidentiality. not all users are permitted 1o sce the Sal_Rate ol an employce. Ior
such users the DBA can create a view, lor example. EMP VIEW defined as:

Create view EMP_VIEW as
( sclect Emp_No, Name, Skill. Dob, Address
from EMPLOYEGE) -

Limilations of Views

Although views are a useful tool for querics, (hey represent signiltcant problems. if updales,
insertions, or deletions are expressed with them. The difficuity is that a modification to the database
expressed in terms ol a view must be translated to a modification to the actual relations in the
logical model of the database.

Since views represent only the selected attributes from the various relations which are abstracted as
per our requirement. 1F we perform any operation (insert, delete or update) in the view. then we will
perform the same operation in the base relations also maintaining both the integrity constraints,
This task is very difficult to achieve, thus modifications are generally not permitled on view
relations, except in limited cases. The general problem of database modification through views has
been the subject of substantial research. '

Views and Security

Views can be used to provide security mechanism. An example using SQL statcments is:

CREATE VIEW SECVIEW AS
SELECT §.5#, S.SNAME, S.CITY
FROM §; :

The view defines the data over authorisation is to be granted. The granting itself is done by means
of the GRANT statement, e.g..

GRANT SELECT ON SECVIEW TO Saurabh. Anita, Bharat:
Thus, allowing only limited portion available to the users. These grant permissions can also be
revoked using REVOKE command.

Check Your Progress 1

Quaestion 1, What are the ad'\..r_antages of using a database system?
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'Que;;tibn a,

Fuestion .-

'

-Consider a database PART_DETAIL: -
[MAJOR_PARTF | MINOR_PART® . | QUANTITY
PT . | P2 2 '
Pl P3 : 4
P2 P3. , N
P2 . : IZIE 3
P3 P3 9
P4 : P5 8
PS - | D6 3

(@) Writea CREATE BASE RELATEQN and appmpnate sel of CRETAE

DOMAINS the above rc]atlon

(0) Assuming this relation is included in some other. datnl,asc, say supplier-and-

RDHMS
Te-tiisvwmay

part, show (he updates which system make to thé catatog (data d:ctmnary) to ]

' reflect your answer o part (a)

(c) Writg an approprlatc set of DESTROY statements to cause the catalog iipdates
of part (b) to be undone.

A relation is defined to have a set of attributes and a set of tuples, Now, in
mathematics the empty set is a perfectly respectable set; Indeed, it is usually . -
desirable that results, theorems, ete., that hold true for a set of n elements, should
also hold true forasetofn=0. Can a relation have an empty set of tuples? Gr an
empty set of attributes? /"

Base relation STUDENT: looks like:

‘.:»TUDENTL STUDENT ID SEX, PART TIME_JOB, STIPEND COURSE

WEES)

JRIMARY KEY (STUDENT ID)

- e

-Wnle security rules iii the followmg statements using some p‘:eudo-query

nppronch

(i):-. User Anu RETRIEVE prwdegcs over the entire rclauon s
(if) User Smita INSERT and DELETE privileges over the.entire, relanon

{iii) ..Each user RETRIEVE privileges over the user's own tuple (only).. .
(iv).. User Nath RETRIEVE privileges over the entire relation and UPDATE.

.t privileges over the STIPEND and FEES attribute (only).

-{v},; User Ram RETRIEVE privileges over Ihe STUDENT ID, STIPEND and

.. FEES attributgs;only: .

. (xb ;User-John RETRIEVE privileges as, forRam aud UPDATE pnwlege over

5, s the SALARY:and FEES attributes (only). -

=TI
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1.4 RELATIONAL DATA INTEGRITY

What do we mean by database consislency?

At any given timg, any given database contains some particular configuration of data values, and of
course that configuration is supposed to “reflect reality ™.

We should know first that what is integrity? Integrity simply means to maintain the consistency of
data, thus Integrity constraints provide a means of ensuring that changes made to the database by
authorised users do not result in a loss of data consistency. Thus, integrity constraints guard against
damage to the database,

The integrity constraints are of two types;

Key declarations: The stipulation that certain altributes form a candidate key for a given entity
set. The set of legal insertions and updates is constrained to those that do not create two entities
with the same value on a candidate key. N

Form of a relationship: Many-to-many, one- lo-many, one-to-one. A one-to-cne or one-1o-many
relationship restricts the set of legal relationships among entities of a collection ofenuty sels.

1.4.1 Candidate i(eys

Lel R be a relation. Then a candidale key for R is a subset of the set of attributes of R, say K, such
that:

Unigueness properiy: No two distinet tuples of R have the same value for K
Irreducible property: No proper subset of K has the uniqueness property.

Every relation does have at least one candidate key, because relations do not contain duplicate
tuples. A candidate key could be combination of inany attributes also, if necessary. For example, if
we say that the attribute combination {S#, P#} is a candidate key for base relation SP, we do not
mean merely that no two tuples in the relation that happens to be the current value of SP have the
same value for that combination; rather, we mean that all possible relations R that can be values of
SP are such that no two distinct tuples of R have the same value for that combination,

Properties of a candidate key
1. They are defined on set of attributes. For example, {S#} is a candidate key for relation S etc.

2. A candidate that involves more than one attribute is said to be composite. A candidate key that
involves exactly one attribute is said to be simple.

3. The requirement for irreducibility needs a little elaboration. Basically the point is that if we
were to specify a “candidate key” that-was not irreducible, the system would not be aware of
true state.of affairs, and thus would not be able to enforce the associated integrity constraint
properly. For example, suppase we were lo define the combination {S#, CITY} instead of S#
alone, as a candidate key for the base relation S. Then the system will not enforce the constraint
that supplier numbers are “globally” unique instead, it will enforce only the weaker constraint
that supplier numbers are “locally” umque within city. Thus, true candidate keys do not include
any attributes that are wrelevant for unique |dent1ﬁcahon purposes.

4. Finally, logical notion of candidate key should not be confused with the physical notion of a -
“unique index”,




Candidate keys are important because they provide the basic tuple-level addressing mechanism ina RDBMS

relational system. For example if $# is a candidate key for the relation S then the expression, Terminology

S WHERE S$# = 'DEL0001’ is guaranteed to yield at most one tuple. If SNAME is also the
candidate key for the relation S, then the expression S WHERE SNAME = ‘RAM’ will aiso yield at
most one tuple.

By contrast if we query on non-candidate key attribute then we end up yielding unpredictable
number of tuples. For example, the expression S WHERE CITY = “DELHI" will yield
unpredictable number of tuples.

1.4.2 Primary Key

The primary key is the kind of candidate key that is chosen by (he database des_ign'er as the principal
means of identifying entities within an entity set. The remainder, if any, is then called alternate
keys.

1.4.3 Foreign Keys

Let R2 be a base relation, then a foreign key in R2, is a subsct of the set of attributes of R2,say FK,’
such that: ' :

1. There exists a base relation R1 (R1 an.d R2 not necessarily distinct) with a candidate key CK,
and

2. Forall time, each value of FK in the current value of R2 is identical to the value of CIC in some
tuple in the current value of R1.

Foreign Keys are also defined on set of attributes. For example, the foreign keys in relation SP in
the suppliers-and-parts database are {S#}{ltere the base relation R1 is relation S) and {P#}(here the
base relation R1 is relation P). Every value of a given foreign key is required to appear as a value of
the matching candidate kéy. There is no requirement that a foreign key be a component of the
primary key-or of some candidate key- of its containing relation.

Example

An-employee may perform different roles in different projects, say RAM is doing coding in one
project and designing in other. So, let's have relations EMPLOYEE and PROJECT. Let ROLE be
the relationship describing the different roles required in the any project.

The relational scheme for the above three relations are:

EMPLOYEE (EMP#, Name, Designation)
PROJECT (PROJH,Proj_Name, Details)
ROLE (ROLE#, Role_dcscrption)

In the above rclations EMP# and PROJ# are unigue and not null, respectively. As we can clearly
see that we can identify the complete instance of the entity set employee through the attribute
EMPA, thus EMP# is the primary key of the relation EMPLOYEE, stmilarly PROJ is the primary
key for the relation PROJECT. ’

Let ASSIGNMENT is a relationship between entities EMPLOYEE and PROJECT and ROLE, .
describing that which employee is working on which project and what is the role of the employee in
the respective project. A possible representation of this relationship is by using the entities involved
in the relationship.

" e




;i rSDesign  ASSIGNMENT (Employee, Project, Role)

ROLE

EMPLOYEE .| PROJECT

Figure 2: E-R diagram for employee role in development team

Let us considér sample relations:

EMPLOYEE PROJECT

Emp# | Name Designation PROJ# | Proj name Details

101 RAM Analyst TCS Traffic control System | For traffic shaping.

102 SITA Receptionist LG Load Generator To simulate load for
input in TCS.

103 ARVIND | Manager .| B+l B++ TREE ISS/R turbo sys

ROLE ASSIGNMENT

ROLE# | Role_decription EMPE | PROJ# ROLE#

1000 Design 101 TCS - | 1000

2000 Coding - 101 LG 2000

3000 Marketing 102 B++1 3000

Using the unique identification properties of keys, we can replace the Employee, Project and role
entities in ASSIGNMENT by their keys. The keys acl as surrogates for their respective entities.
Thus, we can define relational scheme for the relation ASSIGNMENT as follows: -

ASSIGNMENT (EMPE, PROJ#, ROLE#)

It is clear that ASSIGNMENT is a relation that establishes a relationship among three “owner”
relations. Such a relation may be thought of as an associative refation. The key of the associative
relation is always the union of the key attributes of the owner relation. Thus, the key of the relation
ASSIGNMENT is the combination of the attributes EMP#, PROJ# and ROLE#.

The attributes EMP#, PROJ# and ROLEH# in the reiation ASSIGNMENT are foreign keys.

Now after knowing the concept of foreign key, we can proceed to know about the actual integrity
constraints namely Referential Integrity and Entity Integrity.

1.4.4 Referential Integrity

The database must not contain any unmatched foreign key values

The term “unmatched foreign key value™ here means a foreign key value for which there does not

exist a matching value of the relevant candidate key in the relevant target relation. In other words,
the rule simply says: If B references A, then A must exist.

rp 3= T £y




Dalabase modifications can cause violations of referential integrity. We list here the test we must
make for each type of database modification to preserve the following referential-integrity
constraint: .

1, (r2) € m.{n), here & is the foreign key (FK) and k is the key of relation R1(CK). = is the
projection operator, ry and r; are the instance of relation R1 and R2 respectively.

Delete

In SQL query dclete statement takes the.forrn

DELETE target;
The target is a relational expression: all tuples in a target relation are deleted. Here is an example:
DELETE S WHERE STATUS <20 H |

The target will oft:zn be just a restriction of some named relation.

A very obvious question arises in our mind that what should happen on an attempt to delete the
target of a foreign key reference?

For example, an attempt to delete a supplier for which there exists at least one matching shipment?
In general there are at least two possibilitics: :

RESTRICTED — The delete operation is “restricted” to the case where there are no such matching
shipments (it is rejected otherwise) :

CASCADE - The delete cperation “cascades” to delete those matching shipments also.

Sa, if a tuple t; is deleted from r, the system must compute the set of tuples in r; that reference t,

G aiy {T2)

IF this set is not em pty, either the delete command is rejected as an error, or the tuples that reference
t; must themselves be deleted: The latter solution may lead to cascading deletions, since tuples may
reference tuples that reference, t; and so on.

Insert
The insert statement takes the form
INSERT source INTO target;
Where source and target are relational expressions that evaluate to type-compatible refations (in
practice, the target will usually be just a named relation). The source is evaluated and all tuples of
the result are inserted into the target. Here is an example:
]
INSERT (S WHERE CITY = “London™) INTO TEMP;

TEMP here is assumed to be type-compatible with relation S. -

If a tuple t, is inserted into ry, the system must ensure that there isa tuple t1 in rl such that
ti[k] = tz[c]. That is,

" o] € m(rl)

RLDMS
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Update

The update statenl*lent takes the form
UPDATE target assignment-commalist ;
Where each assignment is of the form |
Attribute := scalar-expression

The target is a relational expression, and each atiribute is an attribute of the relation that results
from evaluating that expression. All tuples in the target relation are updated in accordance with the
specified assignments. Here is an example: -

LPDATE P WHERE COLOR = ‘Red’

CITY := ‘Paris’ ; .

I practice the iarget willoften be just a restriction of some named relation.

) '
But, what should happen on an attempt to update a candidate key that is the target of a foreign key
reference? — For example, an attempt to update the supplier number for a supplier for which there
exists at least one matching shipment? In general there are the same possibilities as for DELETE:

RESTRICTED - the update operation is “restricted” to the case where there are no matching
shipments (it is rejected othemrise_). -

CASCADES — The update operation “cascades” to update the foreign key in those matching
shipments. Also we must consider two cases for update: updates to the referencing relation (r;); and
updates to the referenced relation (ry).

If 2 tuple t2 is updated in relation r, and the update modifies values for the foreign key e, then a test
is made which should be similar to test in insert case. The system must ensure that t; [e] € 7k (r(}

If 2 tuple.t, is updated in relation r,, and the update modifies values for the primary key [K], then a
test is made which should be similar to delete case. The system must compute Ga-upy) {r2) using the
old value of t; (the vAlue before the update is applied). If this sct is not empty, the update is rejected
as an error, or the update is cascaded in a manner similar to delete. .

Now before understanding second type of Integrity constraint viz., Entity Integrity, we should be
familiar to the concept of NULL. :

Basically, nulls are intended as a basis for dealing' with the problein of missing information. This
kiad of situation is frequently encountered in the real world. For example, historical records such as
“Date of birth unknown”, or police records may include the entry “Present whereabouts unknown.”
Hence it is necessary to have some way of dealing with such situation in our formal database
systems, thus, Codd proposed an approach to this issue that makes use of special markers called
nulls to represent such missing information.

A given attribute in the table might or might not be allowed to contain nulls — it will depend on the
definition of the attribute in question, at least for base relations. If a given attribute is allowed to

contain nulls, and a tuple is inserted into the relation and no value is provided to that attribute, the .
system will automatically place a null in that position. If a given attribute is not allowed to contain "

nulls, the system will reject any attempt to introduce a null into that position.
-
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1.4.5 Candidate Keys and Nulls ' ' RODALS

Terminolory
The relational model has historically required that exactly one candidate key be chosen as the
primary key for the relalion in question, the remaining candidate keys, if any, are then alternate
keys. So along wilh the primary key concept, the mode! has included the following rule known as
Entity Integrity Rule, which states, no comnponent of the primary key of a base relation is allowed

to accept rulls. In other words, the definition of every attribute involved in the primary key of any
base relation must explicitly or implicitly include the specifications of NULLS NOT ALLOWED.

Foreign Keys and Nulls
Let us consider the relation:

[ DEPT
DEPT# | DNAME BUDGET .
Dl Marketing 10M
D2 Development | 12M -~
D3 Research SM
[ EMP , '
EMP# | ENAME DEPT# | SALARY
El Rahul D1 40K
E2 Aparna Dl 42K
E3 . Ankit D2 30K
E4 Sangeeta 35K

Suppose that Sangeeta is not assigned any Department, thus, in the EMP tuple corresponding to
Sangeeta, therefore, there is no genuine department number that can serve as the appropriale value
for the DEPT# foreign key, thus, one cannot determine DNAME and BUDGET. This may be a real
-situation where the person has newly joined and is undergoing training and witl be allocated to a
department only on completion of the training. Thus, nulls in foreign key values may not be logical
erTor. .

So, based on Nulls we redefine Foreign Keys. Let R2 be a base relation, then a foreign key in R2 is
a subset of the set of attributes of R2, say FK, such that:

¢ There exists a ba.se relation R1 (R1 and R2 not necessarily distinct) with a candidate key CK,
and

¢ Forall time, each value of FK in the current value of R2 either is null or is identical to the
value of CK in some tuple in the current value of R1. .

Here referential integrity rule — “The database must not contain any unmatched foreizn key
values”— remains unchanged, but the meaning of the term “unmatched foreign value™ is extended to
refer to nonnull foreign key value for which there does not exist key value of the relevant candidate
key in the relevant larget relation

Check Your Progress 2

Question |. Consider supplicr-part-projee! database:

5 r -

54 ‘I SNAME | CITY P# PNAME | COLOUR |CITY
Sl Smita Delhi PI Nut - | Red Dclhi
S2 Jim Pune P2 Bolt Blue Pune .
53 Ballav Pune P3 Serew White Bombay

23
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8 r
Sit SNAME | CITY Pi_~ [PNAME | COLOUR |CITY
54 Sita Delhi P4 Screw Blue - Delhi
S5 Anand Apra P3 Cam Brown Pune
Laa ' PG Cog Girey Delhi
J SPI ) .
¥ JNAME | CITY S# P& J#E QUANTITY 1]
i Sorler Pune Sl Pl n | 200
12 Display Bambay Sl vl Jd 700
13 OCR Agru S2 P3 J2 400
Jd Console | Agra i 82 P2 17 200
EE RAID Delhi S2 P3 13 L
16 EDS Udnipur 83 P3 J5 400
17 Tape Delhi 53 P4 13 500
) S3 P 13 600
53 PG 4 200
S4 PG ije] 900
S4 P6 Jl 100
54 P5 17 200
S5 P5 15 300
S5 P4 J6 - 400
Using the sample data values in above table, tell the effect of each of the following
. operalion:
. UPDATE project J7, setting CITY to Nagpur
2. UPDATE part P35, setting P# to P4,
3. UPDATE suppller S5, selting S# to 88, if the relevant update rule is restr:cted
4. DELETE supplier $3, if the relevant rule is CASCADES.
3. DELETE part P2, if the relevant delete rule is RESTRICTED.
6. DELETE project 14, if the relevant delete rule is CASCADES.
7. UPDATE shipment S1-T1-J1, setting S# o S2. (shipment S1-Pi-}1 means that
in SPJ table the value for atiributes S¥, P# and J4 is Sl P) and J!
respectively)
8. UPDATE shipment S5-P5-}5, setting 3# to 7. _
9. UPDATE shipment $5-P5-J5, setting J# to J8 .
[0. INSERT shipment $5-PG-17
1. INSERT shipment $4-P7-16
12. INSERT shlpmenl S1-P2-jjj (where_j_u stands for a default project number')
Question 2. The followmg two relations represent a dalabase contalnmg information about

departments and employees:

DEPT(DEPT‘# ,MGR_EMPH, ...)

EM

P ( EMPH, .., DEPT¥, ... )




Every department has a manager (MGR_EMP#); every cmployéc has a department
{ DEPT#). Try to show the relationship diagrammatically and write a suitable
database delinition for this database.

Question 3. The following two relations represent a database containing information about
_ employees and programmers.

EMP ( EMP4, ..., JOB, ...)
- 'PGMR'( EMP¥, ..., LANG, ..)

Every programmer is an employee, bul the converse is not true. Wrile a suitable
database definition for this database. :

1.5 DATA DICTIONARY CHECKLIST

This section is just for reference. You must visit this section again after you have gained
experience with commercial database management systems.

Data dictionaries are used as the notation for representing structure of data items. So, we can say
that data dictionaries are the data about the data. In data dictionaries we need to express;

Composition (sequence?) — how an item is made up of simpler ones (its attributes).
Repetition — items which are repeated in (c.g.) lists, arays, etc.
Sclection — values for items chosen from alternatives.

Optionality — items, which are not always present.

. . . . . .
Symbols used in DD Notation names a meaningful name for every composite or basic data item

Symbols Meanings in DD Notation

= ‘is defined as’, or ‘is made up of’

+ : tand’

{) Zero or more of whatever’s inside i.e., repetition

n{}m between n and m (inclusive)

[111 one of the listed attributes is present

0O : item inside is optional

. enclose literals (actual values)

** enclosc comments - define meaning of data, informally.
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Let us take an example of the Tutoria) List in a university put up on the Notice Board.
The data on this consists of:

s aTile
e a Verston Number
¢ aDale

-»  aday and time and room and a list of students’ names,

s another day and time and room and list of students’ names
»  {yet) anather day and time and reom and list ol students™ names.

In this example, we have composition and repetition. But we need 1o know that how much
repetition is required for the day, time and room of the tutorial.

:I'utorial List Example

TutoriafList = Title + VersionNumber + Dale + {'['utm'iplDt:I:lils}
TutorialDetails = DayQfWeek + TimeSlot + Room + S}udcnll-isl
StudentList = {FamilyName + FirstName!}

TutorialList = Title + VersionNumber + Date +
. {DayOfWecek + TimeSlot + Room + {FamilyName + FirstName}

VersionNumber = Digit + “.”+ Digit
Digit = [“17*27“3""“4"|.. ]

TimeSlot = StartHour + “- + EndHour
StartHour = [“O”[“10™“ [ 1"[*12™...]

SDD Course Plan

'

CoursePlan = DateOfPlan + VersionNumber + Tilles + { WeekDetails}
WeekDetails ="WeekNo. + StartDate + [ TeachingWeek [NonTeachingWeek]
NonTeachingWeek = [“admin week”| “induction week™| “student centred iearuing”l..]

TeachingWeek = 2{LectureDetails}2 + (TutorialDetails) + (Practical Work)

LectureDetails = *Description of Lecture Content*®
StartDate = Date
DateOfPlan = Date

Date = *date in format “dd-mmm-yy™* ’ ,

Data Dictionary - Conclusions - -

o

e Simple way of describing syntax of composite data. -- ™ |




Meaning or Semantics caplured informally, by: ‘Meaningful’ names for data.

Comments explaining constraints and usage.

Wide range of uscs - any situation in which composite data is found:

particularly data *on the move’,
particularly data crossing (he system boundary.
customers’ source documents.

input data on data entry forms.

oulput data on reportsfscreens, ctc.

Internal data necds more atienfion.....

Check List for Data Dictionary Review

Since these days more and more projects are implemcnted on Relational Database Management
System (RDBMS) platform, thus we must have a checklist for the review of Data Dictionary on
such a platform.

By adding few more questions. this checklist can be used to evaluate a Data Dictionary.

[n the Data bictionary. entity maps to a Database table and the attributes correspond to columns
{Mcld) of the table.

1.

ro

Tl

6.

10.

1l

Each entity should have a primary key, which uniquely identifies 2 record in the table. This

primary key can either be system-gencrated sequence or uscr detined unique valhie.

Each attribute shoutd belong to a particular datatype (char. integer. dale. ainber cte.).

Each attribute should have a precision delined (char (30). number (10.2} etc.).

Mandaiory (required) or not mandatory characteristic of a attribuie should be specified.

Default format (e.g.. mm/dd/yyyy) of the attribute may be specified. This is useful if some
CASE tool is used to generate the codg.

The Data Dictionary (ER diagram) should display the relationships between different entities
{One to Many, One to One, Many to One ete.) -
Many to Many {(M: M) relationship between entities should be broken down into One to Many
(1:M) and Many to One (M: 1).

Foreign Keys should be defined to create relationships.

Foreign key in a detail table should be Primary Key or a unique ey of the Master table,

Constraints should be present on the columns and tables to enforce referential integrity.

Database Triggers, which get executed when changes (insert, update, delete) occur on the
underlying tables, should be defined.

12. Approximate number of records in each table should be calculated.

RDBNIS
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13. Percentage increase in the number of records over a pcfiod of time (may be a year).

14. Database space allocated to each table. ‘

L5. Description of cach entity and its attributes should be present.

16. An'y procedures-or functions operating on the tables should be defined.

17. Access privileges (select, insert, update, delete, all, ete.) for the entities should be specified.
18. Structure and attributes of the-tables should satisfy the User Requirements.

19. ‘Owner of the table should be specified.

20. Naming convention for the table and column names should follow the enterprise wide
standards.

Additional points which should be checked to evalbate a Data Dictionary.

All Classes should be defined as per user requirements. N
All the methods needed for each class should be defined in the Data Dictionary.
All the data members for each class should be defined. '

Scope of the data members should be specificd (Public or Private).

Pre and Post conditions should be defined for each metliod. "
Parameter types passed to each method and the return type should be specified.

SV RN =

An Example Dictionary: Oracle Data Dictionary

There are many times when a DBA finds the need to generate a custom SGL report based on data
dictionary and dynamic performance tables. There is a wealth of information contained in the
DBA_, V5, and X$ series of tables and views, but to be of any use, thc purpose of each table and its
relationship to other tables in the Data Dictionary must first be understood.

The Oracle Data Dictionary is a collection of C constructs, Oracle 1ables and Oracle views. At the
lowest level are the “hidden” C structures known as the X% tables. To even see their contents a
DBA has 1o jump through a few hadps, and once you are there, they are not well documented, and,
have such logical atrributes as “mglwmp” or “tabsrpr™. It is suggested that administrators leave
these to Oracle, )

The next higher layer of the Oracle Data Dictionary 1§ the § tables. These are more readable

descriptions of the X3 tables and have such names as COL$ or TABS. While being a step above the
X3 structures, it is still suggested that the DBA only use them when it is really needed.

The third layer of the dictionary is the V$ views and their cousins the V_$ tables (actually twins,
since for nearly all of the V§ views there is a corresponding V_$ view). These are the workhorses
of the Data Dictionary, and what most DBA seripts should deal with.

The next layer of the dictionary is the DBA_ series of views. These views are made from the V$
and $ sets of views and tables and provide a more useful interface for viewing the insides of the
Oracle Data Dictionary. USER_ and ALL_ views are based on the DBA_ views.

The USER _ and ALL_ viéws provide an important function since not all users are granted access o »
the DBA_ level views. The USER_ views provide the user with information on all of the objects
they personally own while the ALL_ views provide information on all of the objects that they are

allowed to access. P

e
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I'he following figure is a pseudo entity relationship diagram of the USER_ vicws layer of the
Oracle Data Dictionary. It is particularly handy as a printed reference.

One-to-One Relationship Must have a refated entry in the table, They may have a related entry in

the table.
The USER_Viéws — Descriptions

The following is a description of Oracle provided USER_ views. These views are derived from the

DBA_ level data dictionary views and contain information for the current user.

USER_ADMINCATALOG

Information upout the current user's
asynehronous administration requests.

USER_ADMINMASTERS

N-way replication information about the current
user,

USER_ADMINOBIJECTS

"| Replication information about the current user's

objects.

USER_ADMINREGSNAPS

All snapshots in the database.

USER_ADMINRESOLUTION

Description of all conflict resolutions in the .
database.

USER_ADMINSCHEMAS

Replication information about the current user,

USER_ARGUMENTS

Arguments in object accessible to the user.

USER_AUDIT_OBJECT

Audit trail records for objects accessible to the
user.

USER_AUDIT_SESSION

Records for the userQOs audit trail records
regarding CONNECT and DISCONNECT.

USER_AUDIT_STATEMENT

Records for the userOs audit trails involving
statements (GRANT, REVOKE, AUDIT,
NOAUDIT,and ALTER SYSTEM commands).

USER_AUDIT TRAIL

Audit trail entries relevant to the vser.

USER_CATALOG

Tables, Views, Synonyms and Sequen
owned by the user.

USER_CLUSTERS

Descriptions of user’s own clusters.

USER_CLUSTER_HASH_EXPRESSIONS

Hash functions for the nser’s hash clusters.

USER_CLU_COLUMNS

Mapping of table celumns to cluster columns.

USER_COL_COMMENTS

Comments on columns of user’s tables and
views.

USER_COL_PRIVS

Grants on columns for which the user is the
owner, grantor or grantee,

USER_COL_PRIVS_MADE

All grants on columns of objects owned by the
user.

USER_COL_PRIVS_RECD

Grants on eoclumns for which the user is the
grantec.

USER_CONSTRAINTS

Constraint definitions on user’s own tables.

USER_CONS_COLUMNS

Information about accessible columns in
constraint definitions.

.| USER_DB_LINKS

Database links owned by the user.

USER_DEPENDENCIES

Dependencies to and from users objects.

USGER_ERRORS

Current errors on stored objects owned by the
usel.

USER_EXTENTS

Extents comprising segments owned by the
\ISET. '

USER_FREE,_SPACE

Free extents in tablespaces accessible to the
user.

USER_INDEXES

Description of the user’s own indexes

USER_IND _COLUMNS

COLUMNs comprising user's INDEXes or on
user’s TABLES.

el
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USER,_JOBS

All jobs cwned by this user.

USER_OBJECTS

Objects owned by the user.

USER_OBIJECT_SIZE

Sizes, in bytes, of various pl/sql objects.™

[ USER_OBI_AUDIT_OPTS

Auditing options for user’s own tables and
views.

USER_REFRESH

All the refresh groups.

USER_REFRESH CHILDREN

All the objects in refresh groups, where the user
owns the refresh group.

USER_REPAUDIT_ATTRIBUTE

Information about attributes automatically
maintained for replication -

USER_REPAUDIT COLUMN

Information about columns in all shadow tables
for user’s replicated tables.

USER_REPCAT

Replication information about the current user.

USER_REFCATLOG

Information about asynchronous admmlstratlon
requests,

USER_REPCOLUMN GROUP

Information about the cur=nt user’s
asynchronous administration requests

USER_REPDDL

Arguments that do not fit in a single repcat log
record.

USER_REPGENERATED

Objects generated for the current user to support
replication

USER_REPGROUPED_COLUMN

Columns in the all column groups of vser's
replicated tables.

USER_REPKEY COLUMNS

Primary columns for a table using column-level
replication.

USE_R_REPOBJECT

Replication information about the current user's
objects,

USER_REFFARAMETER_COLUMN

All columns used for resolving conflicts in.
user’s replicated tables

USER_REPPRICRITY

Values and their corresponding priorities in all
priority groups, which are accessible to the user.

USER_REPPRIORITY_GROUP

Information about all priority groups which are
accessible to the user.

USER_REPPROP

Propagation information about the current user’s
objects.

USER_REPRESOLUTION

Description of all conflict resoluuons for user’s
rplicated tables.

USER_REPRESOLUTION_METHOD

All conflict resolution methods aceessible to the
user.

USER_REPRESOLUTION_STATISTICS

Statistics for conflict resolutions for user’s
replicated tables.

USER_REPRESOL_STATS_CONTROL

Information about statistics collection for
conflict resolutions for user’s replicated tables.

USER_REPSCHEMA

N-way replication II'IIOI'In'lthII about the current
user.

USER_RESOURCE_,LIMITS

Display resource limit of the user.

USER_ROLE, PRIVS

Roles granted to current user.

USER_SEGMENTS

Storage allocated for all database segments:

USER_SEQUENCES

Description of the user’s own SEQUENCEs.

USER_SNAPSHOTS

Snapshots at which the user can look. .

USER_SNAPSHOT LOGS .

All snapshot logs owned by the user.

USER_SOURCE

Source of stored objects accessible to the user.

USER_SYNONYMS

The r.ser's private synonyms.

- [USER_SYS_PRIVS

30

% USER:,TABLESPACES

System privileges granted to current user,

“$ USER_ TABLES

=Description of the user’s own tables

W €

Aﬁ‘pescr@uon of accésible tablespaces.




USER_TAB_COLUMNS

Columns of user’s tables, views and clusters.

USER_TAB_COMMENTS

Comments on the tables and views owned by

| the user.

USER_TAB_PRIVS _

Grants on objects for which the user is the
owner, grantor or grantee,

USER_TAB_PRIVS_MADE

All grants on objects owned by the uer.

USER_TAB_PRIVS_RECD

Grants on objects for which the user is the

 graniee.

USER_TRIGGERS

Triggers owned by the user.

USER_TRIGGER_COLS

Column v~sz2e in user’s triggers.

USER_TS_QUOTAS

Tablespace quotas for the user.

USER_USERS

Information about the current user.

USER_VIEWS

Text of views owned by the user. -

1.6 SUMMARY

A Database Management System (DBMS) consists of a collection of interrelated data and a
collection of programs to access that data. Data refers to the values actually stored in the database
and information refers to the meaning of those values as understocd by the user. The data describes
dne particular enterprise. The primary goal of a DBMS is to provide convenient and efficient
envirgnment for people to use in retrieving and storing information.

Allhough file based systems were first commereial applications that provided increased efficiency
in data processing compared to earlier manual paper record-based systems, but still these file based
systems suffered from cerlain disadvantages, like, data redundancy and inconsistency, difficulty in
accessing data, data isolation, integrity problems, atomicily problems and-security problems.

Dalabase systems are designed to store large bodies of information. The management of data
involves both definition of structures for the storage of information and provnsmn of mechanism for
the manlpulat'on of information.

DBMS provides a facility called DDL i.e., data definition language, which specifies the database
scheme. DDL is expressed by set of definitions. These definitions are compiled into a set of tables
that is stored in a special file called the data dictionary, thus, data dictionary contains metadata
i.c., data about data.

~ The relational data model is based on the collection of tables. Tables are formed of attributes and
tuples. The user of the database system may query these tables, insert new tuples, delete tuples, and
update (modify) tuples.

Domains are the pools of values, from which actval attributes are drawn, and Relation on collection
ol domains consists of two parts, a heading and a body. The heading consists of a fixed set
altributes, and the body cansists of a set of tuples. Views are “virtual rélations” defined by a query
expression. Views are useful mechanism for simplifying database queries, but modification of the
database through views may have potentially disadvantageous consequences. Therefore, database
systems severely restrict updates through views.

Integrity constraints ensure that changes made to the database by authorised users do not resuit in a
loss of data consistency. Domain constraints specify the set of possible values that may be -
associated with an attribute. Such constraints may also prohibit the use of null values for particular
altributes. . .
Referential-integrity constraints ensure that a value that appears in one relation for gwen sels of

_ attributes also appears for a certain set of attributes in another relation.

RDDBMS
Terminolopy
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1.7 MODEL ANSWERS

Check Your Progress 1

Question 1,

Question 2.

Question 3.

Reduced Redundancy
Sharing

Enforcement of standards
Security

Integrity of Data

Fine tuning of database
Data independence

Some of the disadvantages are as follows:

failure)

Security might be compromised (without good controls)
Integrity might be compromised (without good controls)
Additional hardware might be required

Performance overhead might be significant
Successful operation is crucial {the enterprise mlght be highly vulnerable to

e-  The system is likely to be complex (though such comp]exuy should be

concealed from the user).
(a) Data Definition (It is not in SQL)

'CREATE DOMAIN P# CHAR (6);

CREATE DOMAIN QTY NUMERIC (9);
CREATE BASE RELATION PARTR_DETAIL

(MAJOR_PART# DOMAIN ( P#),
MINOR_PART# DOMAIN ( P#),
QUANTITY DOMAIN (QTY })

PRIMARY KEY (MAJOR_PART#, MINOR_PART#):

Note: If the PART_DETAIL relation were a part of supplier-and- -part database

we would probably need additional specifications in the relation definition.

FOREIGN KEY (RENAME MAJOR_PART# AS P#) REFERENCES P;
FOREIGN KEY (RENAME MINOR_PART# AS P#) REFERENCES. P;’

(b) We show the new catalog entries.

DOMAINS
[DOMNAME | DATATYPE | oo

PR CHAR(6) | s,

QY NUMERIC 9} | oo

RELATIONS

RELNAME DEGREE | CARDINALITY | RELTYPE | ...
PART DETAIL |3 4 Base [ .......




Question 4.

Question 5.

ATTRIBUTES RDBNS
. TecralmrrLy
RELNAME ATTRNAME- DOMNAME | ...cooneininenne
PART DETAIL | MAJOR_PART# {P# . |..............
PART _DETAIL [ MINOR_PARTE# |PA | .ciciciiinenanen
PART_DETAIL { QUANTITY [ 10 A .

Note that the CARDINALITY entry in the RELATIONS relation for the
RELATIONS relation itself will also need to be incremented by one. Also, we
have shown cardinality of PART DETAIL as 0, not 7 (despite the fact that in
Question our refation PART_DETALIL contains 7 tuples), because, of course,
the relation will be emply when it is first created.

~ (c) DESTROY BASE RELATION PART_DETAIL;

DESTROY DOMAIN QTY;
DESTRQY DOMAIN P#;

A relation with an empty set of Tuples is perfectly reasonable, and indeed common
(it is analogous to file with no records). In particular, of course, every base relation
has an empty set of tuples when it is first created. It is usual, though a trifle
imprecise, to refer to a relation with no tuples as an empty relation.

What is pcrhaps less immediate obvious is that a relation with an empty set of
attributes is perfectly reasonable too! In fact, such relations turn out to be of crucial
importance - much as empty sets are crucially 1mportant I general set theory, or
zero is important I ordinary arithmetic.

(i) CREATE SECURITY RULE SEC51.
GRANT RETRIEVE ON STUDENT TC Anu;

(i) CREATE SECURITY RULE SEC52
‘ GRANT INSERT, DELETE ON STUDENT TO Smita;

CREATE SECURITY RULE SEC53

GRANT RETRIEVE _
ON STUDENT WHERE STUDENT.STUDENT_ID = USER ( };
TO ALL; .

(i)

CREATE SECURITY RULE SEC54
GRANT RETRIEVE, UPDATE (STIPEND, FEES)
ON STUDENT TO Nath;

()

(v} CREATE SECURITY RULE SEC55
GRANT RETRIEVE (STUDENT _ID, STIPEND, FEES)
ON STUDENT TO Ram;

CREATE SECURITY RULE SEC56

GRANT RETRIEVE (STUDENT_ID, STIPEND, FEES)
UPDATE (STIPEND, FEES)
ON STUDENT TO John;

(vi)

i3
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Questicn 1.

Question 2.

. Accepted

2. Rejected (candidate key uniqueness violation)
3. Rejected (violates RESTRICTED update rule)
4

Accepted (supplier S3 and all shipments for supplier 83 in the relation SPJ are
deleted). .

i .
Rejected (violates RESTRICTED delete rule as P2 is present in relation SPJ).

6. Accepted {project J4 and atl shipments for project J4 fromthe relation SPJ are
deleted).

Accepted

8. Rejected (candidaié key uniqueness violation as tuple §5-P5-J7already exists in
relation SPI).

9. Rejected (referential integrity \fiolaiion as there exists no tuple for J8 in relation

J).
10. Accepted

"11. Rejected (referential integrity violation as there exists no tuple for P7 in relation

P).

£2. Rejected (referential integrity violation — the default project number jjj does not
exist in relation 1),

The diagram could be shown as below:

| DEPT
MGR_EMPH _ . T DEPTH
: \ 4
EMP

Since the database involves a referential cycle (there is a referential path from each
of two relations to itself), either one of the two foreign keys must be permitted to
accept nulls or the integrity checking must be deferred. The data definition (an
outline) is:

CREATE BASE RELATION DEPT

----- 7

MGR_EMP# ...)
PRIMARY KEY (DEPT#) );

CREATE BASE RELATION EMP
(EMPH....
DEPTY ......)
PRIMARY KEY (EMP#)
FORIEGN KEY (DEPTH ) REFERENCES DEPT -

DELETE CASCADES
UPDATE CASCADES,;

ELFRCTT




Question 3 )

Here also we show just the CREATE BASE RELATION statements RDBMS

Terminology _

CREATE BASE RELATION EMP
(EMP%..., -

JOB..
PRIMARY KEY (EMP#) Y

CREATE BASE RELATION PGMR .
(EMPH...,,”
LANG .......)
PRIMARY KEY (EMP#)
FORIEGN KEY (DEPT# ) REFERENCES EMP
DELETE CASCADES
UPDATE CASCADES;

.This example iliustrates the point that a foreign key can in fact also be a candidate

key of its containing relation. Relation EMP lists all employees, and relation
PGMR lists just those employees that are programmers; thus, every employee
number appearing in PGMR is also a foreign key, referring to the primary key of
EMP. Note that the two relations can be regarded as representing, respectively, an
eritity supertype (employees) and an entity subtype ( programmers). In fact, the
example is typical of the way entity supertypes and subtypes would be represented
in a relational database. .

" Note that there is another iritegrity constraint that also needs to be maintained in

this example — namely, the constraint that a given employee must be represented in
relation PGMR and only if the value of EMP.JOB for that employee is
“Programmer”. This constraint is not a referential constraint.




16

UNIT2 OVERVIEW OF LOGICAL DATABASE DESIGN

Structure

2.0 [ntroduction - i
2.1 Objectives
2.1 The Steps of Database Design

221 Conceptual Design

2.2.2 Schema Refinement

2.2.3  Physical database Design and Tuning

2.3 ER Model
2.4 ER Model Basics

2.4.1 Entity

2.4.2 Entity Type and Entity Set
2.5  Atributes

2.5.1  Atribute
2.5.2 Key Attributec in Entity Types
2.5.3 Composite vs. Simple attributes
2.54 Single vs, Multivalued Attributes
2.5.5 Derived vs. Stored Attributes’
2.5.6 Null Values
2.5.7 Value Sets of Attributes
2.6 Relationship
26.1 Relationship
26.2 Degree of Relationship Type
2.6.3 Structural Constraints
27 Weak Entities
2.8 Components of an E-R diagram
2.9 ER Diagram Development Examples
2.10 Summary '

2.0 INTRODUCTION

When an organisation decides to use database system then it is required to study the needssof the
organisation. In the case of a small organisation with few users, having small volume of data; with
np need for online query or update, a database system may not be necessary. In an organisation with
a large number of users, and where decision making is dlstnbuted the need for concurrent access to
shared deta is addressed by a database-system

In an organisation where large number of users and applications exist, the database system provides
data independence, insulating these users and applications from changes. For the database to meet
its objective, its design must be complete and consistent. All the significant inputs should be used in
the design process, including the inputs of the users. The external schema allows multiple views of
the data contained in the database. Desipning a database system requires gathering details about the
applications and transactions that are to be supported and the classes of users that will use the
system. ' '

The principal topic of this unit is entity-relationship model, which is basic step in the database
design. The entity-relationship (E-R) data model is based on a perception of a real world that

" consists of a set of-basic objects called entities, and of relationships among these objects. The E-R
model is one of several semantic data models; the semantic aspect of data model lies in the attempt _
to represent the ieaning of the data. The E-R model is extremely useful in mapping the meanings

r— -




and interactions of real-world enterprise onto a conceptual schema. Because of this utitity, many ~ (hemiva )
database -design tools draw on concepts from the E-R model. ) Lossieal
- Ihe~un

2.1 OBJECTIVES .

At the end of this unit, you sh.ould be able to:

« recognise and define various entities in the enterprise;

define relationship among various entities;

pather information about these entities and relationships that should be stored in the database;

. . .
recognise integrity constraints or business rules that hold;

make the Entity-Relationship diagram.

2.2 THE STEPS OF DATABASE DESIGN

The three basic steps involved are:

2.2.1 ConEeptual Design

It includes the several semantic data models. The Semantic aspect of the modei lies in the attempt to
represent (he meaning of the data. For the conceptual design, the E-R models are used.

Entity Relation diagrams provides you with a graphical methodolegy for desigring the structure of
your database. There is a well-defined mapping from E-R diagrams into a relational schema making
[-R diagrams a very practical tool for Database design.

2.2.2 Schema Refinement

It is called Normalisatian. It checks relational sclhiema for redundancies- and related anomalies.
, Nonnalisation is a very important component of good dalabase design. Redundancies in data not
“wonly makes databases larger, but also creates the potential for update and deletc anomalies which

‘can cause a database to become inconsistent. The normalisation will be discussed in the next unit.

2.2.3 Physical database Design and .'LI‘uning

It considers typical workloads and further refines (he database design. Normally, it is handled by a
Database Administrator.

2.3 ER MODEL

The ER morel is a:

* High-level conceptual data model.
¢ Frequently used for conceptual design of database applications.
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The E-R diagram (ERD) was originaily proposed by Peter Chen for the design of relational
datdbase systems. The E-R model is extremely useful in mapping the meaning and interactions of
real-world enterprises. Before making E-R diagram, we identify the following:

1. What are entities and relationships in the enterprise?
| .
2. What information about these entities and relationships should we store in the database?

_3. What are the integrity constrainls or business rules that hold?

So a set of primary compenents is identified for the ERD; data objects, attributes. relationships and

various type indicators. The primary purpose of the ERD is to represent data objects and their
relationships..

For example, in general we can represent two entities and relationship between them as follows:

uses
4 Feed
. Date
Slock A 1D No.
is desipnated to
ID No.
Breed needs

Medical
‘ ID No.
}‘\\ Vc[ No-

Figure 1: Representing relationship between various entities”

Large database management system vendors implements ER model, example Oracie CASE;
ERWIN etc.

2.4 ERMODEL BASICS

2.4.1 Entity.

k1]

An-entity is a data object, a thing, an occurrence or event, a role, an organisational unit, a place or a
structure in the real world that is distinguishable from all other objects.

i'or example, Employee or Department in a Company or an Enterprise is different entities.
The other examples could be:

Data Object - Anything that produces or consumes information.
Thing - A report or a display.

Occurrence - A Telephone Call.

Evernt - An Alarm.

Role - Salesperson.

QOrganisational Unit - Accounting Department.

Place - Warehouse. " - ’

Structure - File,

ranm 1




An enlity may be concrete like person or Book, or it may-be abstract like holiday or concept. g*cgt-i'“'_ i
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2.4.2° Entity Type and Entity Set

Entity Type: It defines a set of entities that have the same attributes
s Represented as a rectangle in ER diagram.

« Entity.type describes the schema for a sct of entities that share the same structure.

Entity Set: An entity set is a collection of similar entities, which share same properties or
attributes. Each entity set has a key and each attribute has a domain. The individual. entities that
constitute a set are said to be extension of the entity set.

Example is set of all employees. .

We can assume Employcc of a university as one of the Entity set and Mr. ABC and Mr. XYZ as
extens;ons of the above entity set. :

2.5 ATTRIBUTES

2.5.1 Attribute

x

Attributes are descrifntive properties possessed by each member of entity set. They can be used to-
« name an instance ofnn'cntity;
« describe the instance;

» makes-reference te anolher instance in another table.

Attributes Formally

» Defined as function A | A:E -> P(V), where P(V) represents powerset of value set V.

* Powecrset is set of all subsets

= Value of.aliribute A for entity e is A(e)

. ;\(c) must bc\a singleton for sing]e-valueq attributes

e For a composite atiribute A the value set V is the Cartesian product of seis: P(V1).
MV2),...P(Vn)where V1,V2,....Vn are vzlllue.s sets for the simple components attributes that
lorm A; ' -

V=PV x P(V2) % ..x P(Vn)

In some cases vatues forthe identifier are unique, although this is not a requirement. For
example, the various entitics along with their attributes gan be listed as follows:

3%
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—l-l'mployee

Employee-Id

Name

Address

Tel No.

Date of Birth

Date of Joining

Department

Designation

Salary

[ACCOUNT

" [Name

Account No.

Address

Phone No.

Balance

YTD Deposits

YTD Withdraws

2.5.2 Key Attributes in Entity Types

Department

Dept-Id

Dept-name

Budger

CHEQUE

Amount

Payee

Check No.

Date

. Key (or uniqueness) constraints can be applied to entity types;

» Key attribute’s values are distinct for each individual entity;

= Each keylattribute has its name underlined;

¢ Key must hold for evéry possible extension of the entity type.

2,53 Composite vs. Simple attributes

Simple attributes are the one’s that can not be divided into sub-parts, for example, Employee-1d in

the entity Employee, Account No. in the entity Account.

On the ather hand Composite attributes can be divided into subparts. Exampte, Name (First Name,
Middie Name, Last Name), Date (Day, Month, Year) etc.

Entity Set:

Employee
Composite Employee-Name Employee-Address
- /I\ /l\
Component  Fname Mname “Lname street city state  postal-Code
Attributes: / \ :

Streel-Number street-Name Apartment-Number




- 2.5.4 -Single vs. Multivalued Attributes - OL:;:':.I‘:an
’ s " Database

Single valued attributes have single value for the particular entity, while multivalued have set of Deslgn
values for particular entity.

Example, in the entity Employec, Employcc -1d is the single valued attribute. Other exarnples for
single valued attributes can be age. car, color cte.

Telephone Number is the multivalued attribute as an employee can have zero, one or more
telephones.

We can represent Atiributes as follows:

e Parenthesis ( () } for composite attributes; and brackets ( { } ) for multivalued attributes;

e Assume a person can have more than onc residence and each residence can have multiple
telephones, then the attribute AddressPhone can be represented as:

{AddressPhone({Phone(/\rcaCodc PhoneNum)} Address(Strcct(Slreet—Number, Street-Name,
Apartment-Number),City,State,PostalCode) ) }

2.5.5 Derived vs. Sfored Attributes

Value of derived type of attribute can be derived from the values of other related attributes or
entities, for example, the age of an entity Employee can be derived from his Date of Birth.

On the other hand stored attributes arc the attributes whose values are directly stored in the entity
set, for example. Date of joining. Address elc.

2.5.6 Null Values

A Null value is used in the place when an entity does not have any value for an attribute, for
example, in entity Employee. telephone Number can have the null value as an employee may not
have any telephone. Cértain attributes like Employee-fd, Name can never take null value.

2.5.7 Value Sets of Attributes .

Value Sets: Value scts specify the set of values that may be assigned to a particular attribute of an
entity. Valte set is the same as domains, They are not displayed on the ER diagram.

For example, age is between 16 and 70. S/he can join the company at the age of 16 years or
onwards and at the age of 70 s/he gets rellred .

"Also Employec Name is the value set, as it is set of strings of alphanumeric characters.

2.6 RELATIONSHIP

2.6.1 -Relationship

1t is defined as association among two or more entitiés. Example, Rakesh works in Pharmacy
department. Here Rakesh and Pharmacy dcpartmcnt are two different entities. The relationship
among them is that cne works in another

In general sense - can say that an employee works in some department.
41
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Employce @ Department

Figure 2: ER Diagram for representing employee works_In department

Relationship Set: Relationship set is defined as the collection of similar relationships. An n;ary
“relationship set R relates n entity sets El ... En; each relationship in R involves entities el (in E1),

- €n (in En). Relationship sets can also have descriptive attributes (example. the since attribute of

Woarks_In). ) :

In translating a relationship set to 2 relation, attributes of the relation must include;

* Keys for each participating entity st (as foreign keys). This set of attributes forms superkey for
the relation.

¢  All descriptive attributes,

The fol]o“‘ring SQL statement will create the table works_In
CREATE TABLE Works_In (

Employee-Id INTEGER,

Dept-1d CHAR(6),

since DATE,

PRIMARY KEY (Employee-Id, Dept-id),

FOREIGN KEY (Employee-Id) REFERENCES Employce,
FOREIGN KXEY (Dept-1d) REFERENCES Department)

* Relationship Type defines an association between n entity types-El, _.., En, and also defines the
structure of the relationship set ’

* A relationship set is a subset of the Cartesian product: E1 x E2 x .... x En.

s Each Ei is said to ‘participate’ in the rejationship type.

2.6.2 Degree of Relationship Type
The degree of a relationship type is (he number of participating entity. types.
For example, in Figure 2, WORKS IN, isa relationship of degree 2 i.e., it is binary relationship.

The relationship Supply among entities - supplier/part/project is of degree 3 therefore it is ternary
relationship. .
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SUPPLIER SUPPLY PROJECT

Coute. >

PART

Figure 3: ER Diagram for the relationship SUPPLY among enfities SUPPLIER, PROJECT
and PART

Same entity type-could participate in different relationship types, or in different ‘roles’ in same
relationship type. Each entity type that participates in a relationship type plays a patticular role in
the relationship type. The role name signifies the role that a participating entity from the entity type

plays in cach relationship instance.
Qe >

EMPLOYEE

. Employee-1d

Supervisor Subordinate

Figure 4: ER Diagram for the relationship Reports_To representing various roles of employee
in an organisation , :

2.6.3 Structural Constraints

Two kinds of structural constraints can be placed on relationship types. These are:

¢ Cardinality Ratio;

. Participatioﬁ Constraints. -

Cardinality Ratio

It defines the number of entities to which another entily can be associated via a relationship set. 1t is
sometimes referred to as Mapping Cardinalities.
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Fora binary Relationship set R between entity sets A and B, the mapping Cardinalities must be one
of the following:

One-to-one: An entity in A is associated with al most one entity in B, and an entity in B is
associated with at most one entity in A. -

For example, in an.ideal society, A relationship between husband and wife is One-lc-one.’

HUSBAND : : WIFE

Figure 5: ER Ijiagram {o explain onc-1o-one relationship

One-to-Many: An entity in A is associated with any number of entitics in B. An entity in B,
however, can be associated with.at most one enlily in A.

For example, each department has at most one manager, according to the key canstraint on the
relation Manages, but a2 manager can manage one or more departments, Thus this is an example of

One-to-many relationship.
@ Dept-name
|
. - MANAGER | ! " Manages M
n) £ - DEPARTMENT

Figure 6: ER Diagr.aru to cxplain one-to-many relatioﬁsh_ip

Employee-Id

- Many-to-one: An e‘-nt_ity in A is associated wilh at most one entily in B. An entity in B, however,
can be associated with any number of entities in A. . o

For example, two sisters have a common father, thus, forming an example of many-to‘one

relationship.
CHILDREN M ¢ 1 FATHER

Figure 7: ER Diagram to explain many—to—one relationship

Many-to-Many: An entity in A is associated with any number of entities in B and an entity in B is,_
associated with any number of entities in A.

" -For example, to understand Many-to-many relationship we can again consider the example of
Works_In relationship in Figure 2. An employee can work in many departments and 4 department
can have many employees.

. _ o
EMPLOYEE DEPARTMENT

Figure 8: ER Diagram to explain many-to-many relationship
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Figure 9: Rel_ntionship Cardi.aality
Transiating ER I;iagrams with Key Conascraints
Before translating ER Diagram, we need to discuss that why do we need k-ey constraintsr
Cons'ider the situation: A father has two daugiiters, now there has to be some way for father to
_identify his daughters uniquely. Thus he gives them a unique name, thus in this case name becomes

_the key.

Thus we can very well observe that in Many side of the relationships there has to be some key for
the unique identification.

We can see it in the fo'llowing Diagram:

DAUGHTERS

FATHER ANNA.

MONIKA

Figure 10: Importance of key in one-to-many relationship
Our next step is to understand how do we translate ER D_iagrams with key constraints?

Map relationship to a table

Note that in the example of Works_In relationship, on assuming the constraint that an émployee can
work only in one department, Dept-1d becomes the key and we will have to make separate tables for
. Employees and Departments. (Piease refer to figure 2) These iables look like follows:

. The table Employee .
Employee-1d" | Name Address Department

1918 Amit GH-9, ND-87 . SND
2223 Mini 2, LIC Colony, ND-86 NMG
1672 Vineet 303, Bhera Enclave, PV, ND .| VOIP

The table Department

Dept-1d Dept-name )
SND Satellite Networking Division
NMG Network Management Group
YOIP Voice over Internet Protocol
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. CREATE TABLE Employee( e

Since cach employee works in a unique department, we ¢an combine Employee and Departmients,
thus, we have the table Works_In.

The table Works_In

Employee-Id - | Dept-Id Since

1918 SND . 02-10-98
2223 . | NMG 07-05-95
1672 VOIP 22-07-96

The SQL for creating the tables Employee, Department and Works_Tn will be like as follows: -

-

Employee-1d INTEGER,
Name CHAR(25),
Address CHAR(S0),
Depantment CHAR(6))

CREATE TABLE Department(
Dept_Id CHAR(6),
Dept-name CHAR(25) )

CREATE TABLE Works_In(

Employee-Id INTEGER,

Dept_ld CHAR(6),

since DATE, )

PRIMARY KEY (Employee-1d, Dept_Id),

FOREIGN KEY (Employee-1d) REFERENCES Employee,
FOREIGN KEY (Dept_ld) REFERENCES Department)

Participation Constraints
The participation of an entity set E in a relationship set R is said to be total if every entity in E
participates 1n at least one relationship in R. If only some entities in E participate in relationships in

R, the participation of entity set E in relationship R is said to be partial.

Let us try to understand total relationship. Let us consider each department has'a unique manager,

_we could instead combine Manages and Departrr<zts and have the table Manages.

The table Manages

Manager-Name Employee-Id | Dept-Id Since

Pratyush DasGupta | 1002 -~ | SND 02-10-98
Mamta Bansal 1076 NMG 07-05-95
Mohan Hebbar 1115 VOIP 22-07-96

"The SQL for creating the table will be like as follows:

CREATE TABLE Manages(
Manager-Name CHAR(25),
Employee-Ild INTEGER,

Dept-1d CHAR(6),

since DATE,

PRIMARY KEY (Employee-1d, Dept-1d),
FOREIGN KEY (Employee-Id) REFERENCES Employees,
FOREIGN KEY (Dept-Id) REFERENCES Departments)
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Lel'stry to ﬁnd does every depariment has a manager? o ' :)w:r\ficw ol
ogical
Databnse
If answer is yes i. e., Every depanmcnt has a manager, then this is a participation consrramt the Desigh

participation ochpartmems in Manages is said to be total as every Dept-1d value in Departments
table must appear in a row of the Manages table (with a non-nuil Employee-1d value).

Department
1 M
MANAGER Manages | DEPARTMENT

Employee-Id

Figure 11: ER Diagram to explain total parﬁcipation.

Example of Partial Relationship

As we know that there are some schemes like LTC (Leave Trave! Certificate) etc. These schemes
can be called as Flexible Benefit Schemes. An employee ¢an claim these FBSs if his ar her spouse
is not claiming it. Thiis, out of husband and wife only one is eligible for FBP. Thus, we can define a
relationship is eligible for between set of employecs and FBP. Out of set all the employees in the -
sompany all employees may or may not be eligible for FBP, thus, this relationship js a partial
relationship.

Participation Constraints in SQL

We can capture participation constraints involving one entity set in a binary relatlonslup, but little
_clsz (without resorting to CHECK constraints).

CREATE TABLE Dept_Mgr ( Dept-1d CHAR(6), Dept-name CHAR(25), Employee-Id INTEGER
NOT NULL, since DATE, PRIMARY KEY (Dept-id), FOREIGN KEY (Employee-1d)
REFERENCES Employees, ON DELETE NO ACTION)

Existence Dependencies
Another class of constraint is existence dependencies. It can be defined as - ‘If the_existence of
entity X depends on the existence of entity Y, then X is said to be existence dependenton Y.

Practically, if Y is deleted, so is X.

Let us consider the relationship CCl between the entities CANDIDATE, COMPANY and
INTERVIEW., A candidate is offered a job in the company if he appears in the interview and
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qualifies it. Thus JOB_OFFER is an entity, which is dependent on the existence of the entity
INTERVIEW. If there i is no INTERVIEW then there is no JOB_OFFER. Thus, emlty JOB_OFFER
is existentially dependent on entlty INTERVIEW

3 COMPANY
CANDIDATE _ ccl _

Comp-name

INTERVIEW @ 10B_OFFER

Figure 12: ER Diagram to explain existential dependency-

- 2.7 WEAX ENTITIES

An entity set may not have sufficient attributes to form a primary key. Such an entity set is termed.
as weak entity set. An entity that has a primary key is termed as a strong entity set. A weak entity
can be identified uniquely only by considering the primary key of another (owner) entity.

s Owner entity set and weak entity set must participate in a one-to-many relationship set (i.e., one
owner, many weak entities). - : -

*  Weak entity set must have total- pammpallon in this identifying relatlonshlp set (‘existence
dependency’).

Entities may not be distinguished by their attributes but by their relationship to another entity. Let
us establisha relationship, DEDUCTIONS, between the entity EMPLOYEE and DEPENDENTS as
shown in Figure 13. In this case the instances of the entity from the set DEPENDENTS are
distinguishable only by their relationship with an instance of an entily from the entity set
EMPLOYEE. The relationship set DEDUCTIONS is an example of an identifying relationship
and the entity set DEPENDENTS is an example of a weak entity.

EMPLOYEE DEPENDENTS

Figure 13: Converting an attribute association to a rclationship and explaining weak entity
set.
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» Identifying relationship is the relation type that relates a weak eniity to its ‘identifying owner”. Lo ipn
= Not every existence dependency results in a weak entity.

»  Although a weak entity set does not have a primary key, we nevertheless need a means lo
distinguish among all those entities in the entity set that depend on one particular strong entity.
The discriminater of a weak entity set is a set of attributes that aliows this distinction to be
made. The discriminator of a weak entity set is also called the partial key of the entity set.

» Primary Key is set of attributes that uniquely identify weak entities refated to the same owner
entity. Itis formed by the Primary Key of the strong entity set on which the weak entity set is
dependant, plus the weak entity set’s discriminator.

For instance, let us assume The EMPLOYEE 1672(Vineet Anand) has two DEPENDENTS,
Daksha Anand, his spouse and Swastik Anand, his son. These are distinet and can be distinguished
from each other. The organisation can have another Anand in its employ (say Bharat Anand with
Employee-Id as 1888}, who has dependents Meena Anand, spouse and Sumit Anand, son.

Now note that the two instance (Vineet Anand, son) of the weak entity set DEPENDENTS
associated with different instances of the strong entity set EMPLOYEE are not distinguishable from
each ather. They are nonetheless distinct because they are associated with different instances of the
strong entity set EMPLOYEE. The primary key of a weak entity set is thus formed by using the
strang entity set to which it is related, along with the discriminator of the weak entity. We rule out
the case where a dependent such as Sumit Anand is the son of 1wo different employces, namely his
mother and father, since only one of them will claim him a deduction, However, if we allow this
possibility, the relationship between EMPLOYEE and DEPENDENTS becomes many-to-many.

Translating Weak Entity Sets

" Weak entity sct and identifying relationship set is transtated into a_single table. and when the owner
entity is deieted, all owned weak entitics must also be deleted. ’

‘The SQL query for rclalionship with weak entity can be given as follows:
CREATE TABLE Deduction {pname CHAR(25), age INTEGER. cost REAL, Employee-Id

INTEGER NOT NULL, PRIMARY KEY (pname, Employee-id), FOREIGN KEY (Employee-
Id) REFERENCES Employees, ON DELETE CASCADE)

2.8 COMPONENTS OF AN E-R DIAGRAM

Components of an E-R diagram

Following are Lhe various components of an E-R diagram:

Symbol Name Symbol ) Meaning

Rectangles [t represents entity sets
Double Rectan gles It represents weak entity sets

Diamonds <> I represents relationship sets
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Symbol Name

Symbol Mecaning

Double Diamonds

[t represents identifying
r_clalionship sets or lypes

Ellipses

1t represents
attributes

Double Ellipses

Underlined Ellipses : It represents key altributes

It represents multivalued

attributes
Dashed ellipses . LT T ~., | It represents derived
e H i | attributes

--------

It represents composite
O attributes

Lines

It represents link attributes
1o entity sets and entity set to
relationship sets

EZ

Double lines

It represents tolal
participation of an entity in a

participation of E2 in R

Numbers 0,1.N

1t represents Cardinality
ratio 1:N for EI:E2 id R

R
El . . .
< > E2 relationship set i.e., total *
_<R>N_

(min, max)

(min, max) ft represents struiecctural
E2 constrainis (min, max) on -

participatian of E in R.

Example |:

Solution:

2.9 ERDIAGRAM DEVELOPMENT EXAMPLES

A Company ABC develops applications for the clients. Same ideas apply when a
company develops an application for their own personal use. Thus, the company
can work in “user mode” and “developer mode”. Try to find out all possible entities
and relationships among the entitics. Give a step-by-step procedure to make an E-R
diagram for the process of the company when they develop an application for the
client and use the diagram to derive an approvriate base table.

We are going to design a dalabase to hold information about the clients and the
applications of a system. We will call this CAPQ, for Client Application Package
Organiser.

First let us define the entities of the system. At prescit we have two objects—
namely Client and Application. Each of theseis a noun, and thus eligible to be
entities in the database.

P U o et ez 1 P




! n

. Uverview o;
CLIENT " APPLICATION - Logical
. I B i Database
Dealgn

Figure 7 4: Drawing Entitics as Boxes -

. - Taking these in turn, let’s see if we can determine the c‘orrecl:‘emity types. Client is
independent of anything els>. and so is Application. So the entities clients and
applications form an cnity set. -

Let us now consider what the relationship is between these two entities, if any.
Obviously, the relationship among the entitics depends on precise interpretation of
spoken (or written) requircments, and we must pay meticulous attention to the
contextual semantics - for example; just what do we mean by an-application?

Is Accounts Receivable an application, or is the AR system installed at each client
site regarded as a different application? Can the same application be installed more
than once at a particular client site? - :

Before we answer these questions, have you noticed that another entity is trying to
get into the act here? The client site seems to be another candidate entity. This is
the kind ‘of thing you necd to be sensitive to at this stage of the process.

Let’s deal with the relationship between Client and Site before coming back to
Application. It is often easier to tackle what seems likaly to prove simple before
trying to resolve the apparently complex.

Each Client can have many sites, but each site belo.1gs to one and only one
client: This is a good example of a existential dependency and one-to-many
relationship, and illusirates the precision and clarity of expression we employ whe.
we read the following diagram. ' : '

CLIENT : APPLICATION

SITE

Figure 15: Adding a One-to-Many Relationship
Now the question atises that what entity type is Site?

We cannot have a site without a client, if there exist any site without a client then
whe would pay the company? Obviouslty a company gets the payment from the
clients, - . .

Now let's try and relate Application to the others: we would like to install the
same application at many client sites. We also hope to instali more than one
application at some of these sites. That describes a many-to-many relationship
between Site and Application:

M

M

APPLICATION SITE

is_installed_at

Figure 16: A Many-to-Many Relationship
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To decompose the M:M relationship into 1:M relationship, we add a newsentity
called Installation in the above figure and by doing se we get the following ligure:

" APPLICATION SITE
I u . {
M ) M -
INSTALLATION

Figure 17: Resolving The Many-to-Many Rclationship
Defining relationships in above figure:

of - relationship describing installation of applications. and
2t - relationship describing installation at sites.

Note that entities can arise in one of two ways. Cither we draw them because they
were named in the specification. or as a result of resolving a M:M, as in this case.
When w2 create a new culity in this way. we have to find a suitable name for it
This can orten be based on the verb used to describe the M:M. Thus, from Lhe
statement we can install the application at many sites we get the name
Installation.

Now we need to determine the correct type for the new entity. Always get the user
to do this. Use the non-technical statement for each entity type to help decide which
one describes it correctly. What we are concerned with here is the most effective
way of uniquely identifying each record of this type. How do we want to identify
each Installation?

Is an Installation independent of any other entity? i.e., can an entity [nstallation
exist without being associated with the entities Client, Site and Application?

[n this case, there cannot be an Installation until we can specify the Client, Site and
Application. But since Site is existentially dependent on Client or we can say that
Site is subordinate to Client, that means that Installation is a Combination entity
type, identified by (Client) Site (it means Client or Site) and Application. We do
not want to allow more than one record for the same combination of site and
application.

But what if we also sell multiple copies of packages, and need to keep track of each
* individual copy (license number) at each site? The answer is that we need another
- entity. We may even find that we need separate entities for Application and
Package. This will depend on what attributes we want to keep in each - how far u.
requirements differ in respect of each of these.

: LICENSE
APPLICATION

++

INSTALLATION ' -

Figurc 18: Adding More Entitics
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Defining Relationships in above figure: : herview of
. Luypical
. . Ly . . - Dalabase
has - relationship describing that each application has one or more licenses, Desizza

buys - relationship describing each site buys the license copies.

We might decide that License should be subordinate to Package: the best unique identifier for the
entity could be Package ID and license serial number. We could also define License as identified by
Client Site, Application and License Copy (serial number).

The only objection to the subordinate identification is that one of the key elements has an externally
assigned value - we do not issue license numbers, and thus have noontrol over their length and
data type (up to 15 mixed alpha-numeric characters?) nor even over their uniqueness and
unchangeability. It is always safer to base primary keys on internally assigned values.

What if we make License subordinate to Package, but substitute our own Copy serial number for
the software manufacturer’s License number? It seems that the Client Site is not an essential part of
the identifier. Come to think of it, we sometimes buy copies of packages for stock, and later sell
them. And the client is quite free to move the copy of the package to another site. For both of these
reasons, we should definitely not make Client/Site part of the primary key of License.

The above discussion’is trying to emulate the kind of menlal acrobatics you have to be prepared to
underiake when designing the database, and particularly when typing the entities.

Application_]

=2

| INSTALLATION |

r APPLICATION |

Application_'ld

LICENSE

Package_ld

Figure 19: The Entity Types along with the attributes and leeys

Let us List cach entity identified so far, together with its entity type, primary keys, and ‘any foreign £
keys. ’ o




RDIMS Besipn” Entity

Type Primary Key Foreign Keys
Client Independent Client 1D D
Site Subordinate | Client ID, Site No
Application Independent | Applicalion 1D
Package .Independent Package [D
Installation Combination Client ID. Site No, Application ID
License Subordinate Package 1D, Copy No Client 1D, Site No

Now we are ready to switch on the computer, fire up Windows and any RDBMS say MS-Access or
.Oracle, and start defining the tables.

Example 2;

An employee works for a department. If the employee is a manager then he

- manages the department. As an employee the person works for the project, and the
various departments of a company control those projects. An employee can have
many dependents. Draw an E-R diagram for the above company. Try to find out all
possible entities and relationships among them. .

SY

Figure 20: The E-R diagram for EMPLOYE?)EPARTNIENT database

In the above E-R diagram, EMPLOYEE is an entity, who works for the department
i-e., éntity DEPTARTMENT, thus works_for is many-to-one rclationship, as many
employees work for one department. Only one employee (i.c.. Manager) manages
the department, thus manages is the one-to-one relationship. The attribute Emp_Id
is the primary key for the.entity EMPLOYEE, thus Emp-Id is unique and not-null.
The primary key for the entity DEPT are Dept-name and Dept_Id. Along with
other attributes, NumberofEmployees is the derived attribute on the entity DEPT,
which could be recognised the number of employees warking for that particular
department. Both the entities EMPLOYEE and DEPARTMENT participates totally
in the relationship works_for as at least one employee works for the department,
similarly an employee works for at lease one department.” '
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The entity EMPLOYEES wotk for the entity PROJECTS. Since many employees
can work for one or more than one projects simultaneously, thus works_for is the
N:N relationship. The entity DEPARTMENT controls the entity PROJECT, and

since one department controls many projects, thus, controls in.a 1:N relationship.

The entity EMPLOYEE participates totally in the relationship works_for as at least -

-one employee works for the project. A project has no meamng if no employee is

‘Example 3:

working in a project.

The employees can have many dependents, but the entity DEPENDENTS can not
exist without the existence of the entity EMPLOYEE, thus, DEPENDENT isa
weak entity.

We can very well sce the primary keys for all the entities. The underlined attributes

in the eclipses represent the primary key.

A supplier located in only one city, supplies various parts for the projects to
different companies lecated in various cities. Let's call this database as supplier-
and-parts database. Draw the E-R diagram for the supplier-and-parts database.

The E-R diagram for supplier-and-parts database is given as follows:

1 1

SUPPLIER

 SUPPLY PROJECT

Figure 21:'The E-R Diagram for supplier-and-parts database

2.10 SUMMARY

" In this unit we discussed that cntity-relationship (E-R) data model is based on a pefception of a

real world that consists of a set of basic objects called entities, and of relationships among these
objects. E-R modcling is a semantic modeling technique, which is used primarify for the database-
design process. It was developed to facilitate database design by allowing the specification of an
enterprise schema. Such a schema represents the overall logical strueture of the database. This

- overall structure can be expressed graphically by an E-R diagram.

_An entity is a data object, a thing, an occurrence or event, a role, an organisational unit, a place or a

structure in the teal world that exists and is distinguishable from other objects. We accomplished
ihe distinetion by associating with each entity a set of atiributes that describes the object The
attributes could be of various type- composite or simple, single or multivalued, derived of-4tored.
A null value is used in the place when an entity does not have any value for an attribute.
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A relationship is an association among several entities, The collection of all entities of the same
type is an entity set, and the collection of all relationships of the same type is a relationship set.
There are two kind of structural constraints thai can be placed on relationship types. The cardinality
ratio or mapping cardinalities express the number of entities to which another entity can be
associaied via a relationship set. They could be one-to-one, one-to-many, many-to-one and many-
to-many.

Participation constraint on a relationship set is either total or partial depending on the fact
whether all entities in the entity set participates in at least one relationship in the relationship set or
only few entities in the entity set participates in the relationship in relationship set.

Another form of constraint is existence dependency, whicl specifies that the existence of entity x
depends on the existence of entity y,

An important task in database modeling is to specify how entities and relationships are
distinguished. Conceptually, individual entities and refationships are distinct: from a database
perspeclive, however, their difference must be expressed in terms of their attributes. To make such
distinctions, we assign a primary key to each entity set. The primary key is a set of one or more
attributes that, taken collectively, allows us to identify uniquely an entity in the entity set and a
relationship in a relationship set. An entity set that does not have sufficient artributes to form a
primary key is termed a weak entity set. An entity set that has a primary key is termed a string
entity set.

A database that conforms to an E-R diagram can be represented by a collection of tables. For each
entity set and for each relationship set in the database, there is a unique table that is assigned the
name of the corresponding entity set or relationship set. Each table has a nuraber of columns, each
of which has a unique name. Converting a database representation from an E-R diagram to a table
format is the basis for driving a relational-database design from an E-R diagram.




UNIT 3 OVERVIEW OF NORMALISATION

Structure

3.0 Introduction
3.1 Objectives
3.2 Redundancy and Associated Problems
3.3 Role Of Normalization
3.4 Single-Valued Dependencies
3.5 Single Valued Normalizations
3.5.1 The First Normal Form (I1NF)
3.5.2 The Second Normal Form (2NF)
3.5.3 Third Normal Form (3NF)
354 Boyce-Codd Normal Form (BCNF)
3.6 Desirable Properties'Of Decompositions
3.6.1 Atribute Preservation
3.6.2 Lossless-Join Decomposition
3.6.3 Dependency Preservation
3.6.4 Lack of Redundancy
3.6.5 Deriving BCNF
3.7 Multivalued Dependencies
3.8 Multivalued Normalization— Fourth Norma!l Form
3.9 The Fifth Normal Form
3.10 Rules of Data Normalization
3.10.]1 Eliminate Repeating Groups
3.10.2 Eliminate Redundant Data
3.10.3 Eliminate Columns Not Dependent On Key
3.10.4 Isolate Independent Muitiple Relationships
3.10.5 Isolate Semantically Related Multiple Relationships
3.1l Summary
3.12 Model Answers

3.0 INTRODUCTION

We know that relations that form the database must satisfy some properties, for example, relations
have no duplicate tuples, tuples have no ordering associated with them, and each element in the
refation is atomic. Relations that satisfy these basic requirements may still have some undesirable
properties, for example, data redundancy and update anomalies. We illustrate these properties and
study how relations may be transformed or decomposed (or normalised) to eliminate them. Most
such undesirable properties do not arise if the database modeling has been carried out very carefully
using some technique like the Entity-Relationship Model that we have discussed but it is still
important to understand the techniques in this chapter to check the model that has been obtained
and ensure that no mistakes have been made in modeling.,

The central concept in these discussions is the notion of functional dependency, wh:ch depends on
the semantics of the data and which deals with what information in a relation is dependent on what
other information in the relation.

This unit continues our discussion of design issues in relational databases. In general, the goal of a
relational-database design is to generate a set of relational schemas that allows us to store
information without unnecessary redundancy, yet also aliows us to retrieve information easily. One
approach is to design schemas that are in ar appropriate normal form. Our prime objective in this
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unit is to define the concept of funclional dependence more precisely and then define normal forms
using functional dependencies and using other types of data dependencics.

3.1 OBJECTIVES

At the end of this chapter, you should be able 1o:
¢ Define the concept of functional dependency:

¢ Discuss how to reason wilh the dependencies;

& Show how to use the dependencies infermation 1o decompose relations whenrever necessary to

obtain relations that have the desirable properties that we want without loosing any of the
information in the original relations,

3.2 REDUNDANCY AND ASSOCIATED PROBLEMS

Let us consider the following student relation.

Sno- | Sname | Address Cno Cname Instructor office
1123 | Rahul | D-27, Dewas | CS -01 | Computer Organisation | Ashish Kumar [ 102
1123 | Rahul D-27, Dewas CS-03 | COBOL - | Amuag Sharma | 105
1123 | Rahul D-27, Dewas C5-06 | DBMS Preeti Anand 103
L134 | Aparna | B-III, Gurgaon | CS-06 | DBMS | Preeli Anand 103

The above table satisfies the properties of a relation and is said to be in first normal form (or 1NF).
Conceptually it is convenient to have all the information in one relation since it is then likely to be

-easier to query the database. But the above relation has the following undesirable featurcs:

Repetition of information: A lot of information is being repeated. Siudent name, address, course

name, instructor name and office number are being repeated often. Every lime we wish (o insert a
sludent enrolment, say, in CS-06 we must inscrt the name of the course CS-06 as well as the name
and office number of its instructor. Also every time we insert a new enrolment for, say Rahul, we
must repeat his name and address. Repetition of information results in wastage of storage as well as
other problems. . : ‘

1. Update Anomalies: Redundant information not only wastes storage but also makes updates
more difficult since. for example, changing the name of the instructor of CS-06 would require
that all tuples containing CS-06 enrolment information be updated. If for some reason, all
tuples are not updated, we might have a databasc that gives two names of instructor for subject
CS-06. This difficulty is called the update ancmaly.

Insertional Anomalies: Inability to represent certain information— Let the primary key of the
above relation be (sno, cno). Any new tuple to be inserted in the relation must have a value for
the primary key since existential integrity requires that a key may not be totally or partially
NULL. However, if one wanted to insert the number and name of a new course in the database,
it would not be possible until a student enrols in the course and we are able 1w inserl values of
sno and cno. Similarly information about a new student cannot be inserted in Lthe database until
the student enrols in a subject. These difficulties are called insertion anomalies.




3. Delction Anomalies- Loss of Useful Information: In some instances, useful information may ;"""’"‘“’ of
‘ormaliantion

be lost when a tuple is deleted. For example, if we delete the tuple corresponding to student
1123 doing CS-03, we will loose relevant information about course CS8-03 (viz., course name.
instructor,.office number) if the student 1123 was the only student enrolled in that course.,
Similarly deletion of course CS-06 from the database may remove all information about the
student named Aparna. This is called deletion anomalies.

The abdve problems arise primarily because the student relation has information about students as
well as subjects. One solution to deal with the problems is to decompose the relation into two or
more smaller relations.

Decomposition may provide further benefits, for example, ina distributed database different
relations may be stored at different sites if necessary. Of course, decomposition dges increase the
cost of query processing since tlie decomposed relations will necd to be joined, somelime
frequently.

The above relation may be easily decomposed into three relations to remove most of the above

"undesirable properties:

S(sno,sname,address)
C(cno,cname,instructor,ofiice)
Sé(sno, cno) y

Such decompositien is made using the principles of normalisation and is essential if we wish to
overcome undesirable anomalies.

As noted earlier, normalisation often has an adverse effect on performance. Data which could have
been retrieved from one relation before normalisation may require several relations to be joined
after normalisation. Normalisation does however lead to more efficient updates since an update that
may have required several tuples to be updated before normalisation could well need only one tuple
to be updated after normalisation. It also results in overall size reduction of a database, and is
MOST desirabie for any database design.

Although in the above case we are able to look at the original relation and propose a suitable
decomposition that eliminates the anomalics that we have discussed, in general this approach is not
possible. A relation may have one hundred or more attributes and it is then almost impossible for a
person to conceptualise all the information and suggest a suitable decomposition to overcome the
problems. We therefore need an algorithmic approach to finding if there are problems in a proposed
database design and how to eliminate them if they exist.

There are several stages of the normalisation process. These are called the first pormal form (1NF),
the second normal form (2NF), the third normal form (3NF), Boyce-Codd normal form (BCNF),
the fourth normal form (ANF) and the fifth normal form (SNF).

Seraff practical purposes, INT ar the BCNT are quite adequate since they remove the anomalies
ebrgussed above for most common situations, [t should be clearly understood Lhat there is no
ubligation to normalise relations to the highest possible level, Performance should be taken mto
account and this may result in a decision not 1o hormatise. 3
Intuitively, the second and third normal forms are designed to resull in relations such that cach

relation contains information about only one thing (cither an entity or a relationship). That is, non-

key attributes in each relation must provide a fact about the entity or relationship that is being

identified by the key. Again, a sound E-R model of the database would ensure that all relations

either provide facts about an entity or about a relationship resulting in the relations that are obtained $4
being in 3NF.




' RDDMS Drsign

ho

1t should be noted that decomposition of relations has to be always based en principles that ensure
that the original relation may be recqnstructed from the decomposed relations il and when
nccessary. |f we are able to reduce redundancy and not loose any information, it implics that all that
redundant information can be derived given the olher information in the database. Therefore
information that has been removed must be related or dependent on other information that still
exists in the database. That is why (he concept of redundancey is importan, Careless decomposition
of a relation can result in loss of information. We will discuss this in detail later.

3.3 ROLE OF NORMALIZATION

In the E-R model, a conceptual schema using an entity- relationship diagram is built and (hen
mapped {o a set of relations. This technique ensures that each entity has information about only one
thing and once the conceptual schema is mapped into a set of relations, each relation would have
information about only one thing. The relations thus obtained would normally not suffer from any
of the anomalies that have been discussed in the last scction. It can be shown that if the entity-
relationship is built using the guidelines that were presented in last unit, the resulting relations are
in 3NF.

. . !
Of course, mistakes can often be made in database modeling specially when the database is large
and complex or one may, for some reasons, carry out database schema design using techniques
other than a modeling technique like the entity- relationship model.

For example, one could collect all the information that an enterprise possesses and build one giant

relation (often called the universal relation) to hold it. This botlom-up approach is likely to lead to a
relation that is likely to suffer from all the problems that we have discussed in the last section. For
example, the relation is highly likely 1o have redundant information and update, deletion and
insertion anomalies. Noermalisation of such large retation will then be ~ssential Lo avoid (or at least
minimise) these problems,

To summarise, normalisation plays only some basic role in database schema design if a top-down
modeling approach like the entity- relationship approach is used. Normalisation, however, plays a
major role when the bottom-up approach is being used. Normalisalion is then essential to build
appropriate relations to hold the information of the enterprise.

Now 1o define the normal forms more formally, we first need to definc the concept of functional
dependence.

3.4 SINGLE-VALUED DEPENDENCIES

A database is a collection of related information and it is, therefore, inevitable that some items of
information in the database would depend on some other items of information. The information is
either single-valued or multivalued. Name of a person or his date of birth are single-valued facts;
qualifications of a person or subjects that an instructor teaches are multivalued facts. We first deal
only with single-valued facts and discuss the coneept of functional dependency.

The concept of some information being dependent on other is quite basic; for example, at any time
in a database, a student number would always determine the student name (a person may change

hisfher iame but at any one time the person's name can be determined by the student number) and a
subject with a given subject number would always have the same name. We formalise this concept.




Functional Dependency Overview of
. Narmalisation

We can say that the notion of functional dependency is a generalisation of the notion of key.

Superkey: Let R be a refation schema. A subset K of R is a supetkey of R if, in any legal relation

r(R), for all pairs t; and 1, of tuples in r such that =t , then 1,[K] =t [K]. That is, no two tuples

in any legal relation 1{R) may have the sane value on attribute set K.

The notion of functional dependency gencratises the notion of superkey. We can define functional
dependency as follows:

Definition: Let o < R and $ < R. The functional dependency & = B holds on R if, in any legal
relation r(R), for all pairs of tuples ¢, and £ in  such that t; [c] # ¢ [c], it is also the case that

6 1P] # 82 {B]

We also often express this idea by saying that “a determines B”, or that “f is a function ofa”, or
that “o functionally governs ”. Often, the notions of functionalily and functional dependency are
expressed briefly by the statement, “If o, then 7. It is important to note that the value B must be
unique for a given value of a, i.e., any given value of & must imply just one and only one value of
B, in order for the relationship to qualify for the name “function”. (However, this does not
necessarily prevent different values of a from implying the same value of f.)

Consider a relation R that has two attributes A and B. The atiribute B of the relation is lunctionally
dependént on the atiribute A if and only if for cach value of A no more than one value of B is
associated. In other words. the value of attribute A uniquely determines the value of B and if there
were several tuples that had the same value of A then all these tuples will have an identical value of
attribute B. That is, if ¢, and t; are two tuples in the relation R and t;(A) = ty(A) then we must have

t(8) = to(B). .

A and B necd not be single attributes. They could be any subsets of the attributes of a relation R
{possibly single altributes). We may then write— '

RADRB . -

if B is functionaily dependent on A (or A functionally determines B). Note that functional
dependency does not imply'a one-to-onc or one to many relationship between A and B although a
one-to-one or many-io-one relationship may exist between A and B.

A simple example of the above functional dependency is when A is a primary key of an entity (e.g.,
student humber) and A is some single-valued property or attribute of the entity (e.g., date of birth).
A > B then must always hold. (why?)

Functional dependencies also arise in relationships. Let C be the primary key of an entity and D be
the primary key of another entity. Let the two entities have a relationship. If the relationship is one-
to-one, we must have C > D and D > C . Il the relationship is many-to-one, we would have

C- D but not D > € . For many-to-many relationships, no functional dependencies hold. For
example, if C is student number and D is subject number, there is no functional dependency
between them. If however, we were storing marks and grades in the dalabase as well, we would
have the functional dependency—

(student number , subject number ) 2 marks
and we might have the functional dependency

l!l:lrlGl'9 grades
by




RDDMS Design

62

The second functional dependency above assumes that the gra\és are dependent only on the marks,

* This may sometime not be true since the instructor may decide o take other considerations into

account in assigning grades, for example, the class average mark\

In the student ddtabase that we have discussed earlier, we have the following functional
dependencies:

$No = sname

sno =» address .

cho = cname -
cno = instructor

instructor - office :

These functional dependencies imply that there can be only one name for each sno, only one
address for each student and only one subject name for each cno. It is of course possible that several
students may have the same name and several students may live at the same address. If we consider
eno => instructor, the dependency implies that no subject can have more than one instructor
(perbaps this is not a very realistic assumption). Functional dependencies, therefore, place
canstraints on what information the database may store. In the above example, cne may be
wondering if the following FDs hold

sname —> sno
cname = cno

Certainly there is nothing in the instance of the example database presented above that contradicts
the above functional dependencies. However, whether above FDs hold or not would depend on
whetlier the university or college whase database we are considering allows duplicate student
names and subject names. If it was the enterprise policy to have unique subject names then
cname = cno holds. If duplicate student names are possible, and one would think there always is
the possibility of two students having exactly the same name, then sname = sno does not hold.

Functional dependencies arise from the nature of the real world that the database madels. Often A
and B are facts about an entity where A might be some identifier for the entity and B some
characteristic. Functional dependencies cannot be automatically determined by studying one or
more instances of a daiabase. They can be determined only by a careful study of (he real world and
a clear understanding of what each attribute means.

We have noted above that the definition of functional dependency does not require that A and B ko
single attributes, In fact, A and B may be collections of attributes. For example,

(smo , cno ) = (marks , date) -

When dealing with a collection of attributes, the concept of full functional dependence is an
important one. Let A and B be distinct collecitions of attributes from a relation R end let

R.A->R.B. B is then fully functionally dependent on A if B is not functionally dependent on any
subset 6f A. The above example of students and subjects would show full functional dependence if
mark and date are not functionally dependent on either student number {sno) or subject number
(cno) alone. The implies that we are assuming that 2 student may have more than one subjects and a
subject would be taken by many different students. Furthermore, it has been assumed that there is at
most one enrolment of each student in the same subject. '

The above example illustrates full functional dependence. However the following dépendence
(sno , cno) => instructor -

is not full functional dependence because cno - instructor holds.




As noted earlier, the concept of functional dependency is related to the concept of candidate key of ~ Overviewof
a rclation since a candidate key of a relation is an identifier which uniquely identifies a tuple and Normafisativn
therefore determines the values of all other attributes in the relation. Therefore any subset X of the

attributes of a relation R that satisfies the property that ail remaining atiributes of the relation are

functionally dependent on it (that is, on X), ifien X is candidate key as long as no attribute can be

removed from X and still satisfy the property of functional dependence In the example above, the

attributes (sno, cno) form a candidate key (and the only one) since they functionally determine all

the remaining attrlbutes

. Functional dependence is an important concept and a large bodv of formal theory has been

developed about it, It is also associated with the concept of _iosure that helps us derive all
functional dependencies that are implied by a given set of dependencies. A complete set of
functional dependencies can be obtaineZ, by studying the constraints in a relation relating 10 various
attributes.

3.5 SINGLE VALUED NORMALISATIONS

Initially Codd (1972) presented three normal forms (INF, 2NF, and 3NF) all based on functional
dependencies among the attributes of a relation. Later Boyce and Codd proposed another normal
form called the Boyce-Cadd nermal form (BCNF). The fourth and fifth normal forms are based on
multivalued and join dependencies and were proposed later.

3.5.1 The First Normal Form (1NF)

A table satisfying the properties of a relation is said to be in frst normal form. As discussed in the
previous unit, a relation cannot have multivalued or composite attributes. This is what the INF
needs Lo resolve.
A relation is in [NF if and only il'all underlying domaius contain atomic values only.
Definition: A table (relation) is in INT if
1. There are no duplicated rows in the table.
2. Each cellis single-valued (i.c., ihere are no repeating groups or arrays).
3. Entries in a column (attribute, ficld) are of the same kind.
Notes: The order of the rows is immaterial; the order of the columns is immaterial.
The requirement that there be no duplicaled rows in the table means that the table has a key
(although the key might be made up of more than onc column--cven, possibly, of all the
columns).
The first normal form deals only with the basic structure of the relation and does not-resolve the
problems of redundant information or the anomalies discussed earlier. All relations discussed in
these notes are in TNF.
For example, consider the following example relation—
student (sno, sname, doh)

Add some other attributes so it has anomalies and is not in 2NF.
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The attribute dob is the date of birth and the primary key of the relation is sno with the functional
dependencies sno > sname and sno - dob . The relation is in [NF as long as dob is considered an
atemic value and not consisting of three components (day, month, year). The above relation of
course suffers from all the anomalies that we have discussed earlier and néeds to be normalised
further.

3.5.2 ° The Second Normal Form (2NF)

The second normal form attempts to deal with the problems that are identified with the relation
above that is in INF, The aim of second nermal form is to ensure that all information in one relation
is only about one thing.

Definition: A relation is in 2NF if it is in INF and every non-key atiribute is fully dcpendent on
each candidate key of the relation.

" Note: Since a partial dependency occurs when a non-key attribute is dependen: an only a part of the

{composite) key, the definition of 2NF is sometimes phrased as, “A table is in 2NF if it is in INF
and if it has no partial dependencies.”

To understand the above definition of 2NF we need to define the concept of key attributes. Each
attribute of a relation that participates in at least one candidate key of the relation is a key attribute
of the relation. All olher attributes are called non-key.

The concept of 2NF requires that all attributes that are not part of a candidate key be fully
dependent on each candidate key. Let us consider the relation:

student (sno, sname, cno, cname)

and ihe constraints that a course number is given to only one course name; the functional
dependencies are:

sno - sname
cne > cname
and assume that (sno, cno) is the only candidate key (and therefore the primary key), (he relation is
not in 2NF since sname and ¢name are not fully derendent on the key. The above relation suffers
from the same anomalies and repetition of information as discussed above since sname and cname
will be repeated. To resolve these difficulties we could remove those attributes from the relation
that are not fully dependent on the candidate keys of the relations. Therefore we decompose the
relation into the following projections of the original relation:
$1 (sno, sname)
52 (cno, cname)

[

SC (sno, ¢no)

We may recover the original relation by taking the natural join of the three relations. If, however,
we assume that sname and cname are unique and therefore we have the following candidate keys:

{sno, cno)

(smo, cname)




(sname, cno) . . ) Getirimw of
. ' Yen 2oalivatios

(sname; cname)

The original student relation in that case is in 2NF since the relation has no non-key attributes. The
relation still has the same problems as before but it theén does satisfy the requirements of 2NF.
Higher level normalisation is needed to resolve such problems with relations that are in 2NF and
further normalisation will result in decomposition of such relations.

3.5.3 Third Normal Form (3NF)

Although transforming a relation that is not in 2NF into a number of relations that are in 2NF
removes many of the anomalics that appear in the relation that was not in 2NF, not all anomalies
are removed and further normalisation is sometime needed to ensure further removal of anomalies.
These anomalies arise because a 2NF relation may have attributes that are nat directly dependent on
the candidate key.

Definition: A relation R is in third normal form if it is in 2NF and every non-key attribute of
R is non-transitively dependent on each candidate key of R.

To understand the third normal form, we need to define transitive dependence.

Let A, B and C be three attributes of a relation R such that A > Band B > C. From these FDs, we
may derive A = C, As noted earlier, this dependence A < C is transitive, which exist because
A 2 Band B 2 Cexist.

The 3NF differs from the 2NF in that all non-key attributes in 3NF are required to be directly
dependent on each candidate key of the relation. The 3NF therefore insists, in the words of Kent
(1983) that all facts in the relation arc about the key (or the thing that the key identifies), the whole
key and nothing but the key. If some attributes are dependent on the keys transitively then that is an

" indication that those attributes provide information not about the key but about a non-key attribute.

Lo the information is not directly about the key, although it obviously is related to the key.
Consider the following relation:
subject (cno, cname, instructor, office)

Assume that cname is not unique and therefore cno is the only candidate key. The follbwing
functional dependencies exist—

£No = cname
cno = instructor (One course is being taught by only one instructor)
instructor => office {An instructer has only one office place)

We can derive cno 2 office from the above functional dependencies and, therefore, the above
relation is in 2NE. The relation is however not in INF since office is not directly dependent on cno.
This transitive dependence is an indication that the relation has information about more than one
thing (viz., course and instructor) and should therefore be decomposed. The primary difficulty with
the above relation is that an instructor might be responsible for several subjects and, therefore, his
office address may need to be repeated many times. This leads o all the problems that we identified
at the beginning of this unit. To overcome these difficulties we need to decompose the above
relation in the following two relations—
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s (cno, cname, instructor)

ins (instructor, office)

Relation s is noew in 3NF and.so is relation ins.

An alternate ;iecomposition éf the rclation— subject is possible—
s(cnﬁ, cname)

inst(instrﬁcto r, office)

si(cno, instructor)

The decomposition into three relations Is not necessary, since the original relation is based on the
assumption of one instructor for each course.

The 3NF is usually quite adequate for most relational database designs. There are however some
situations, for example the relation student (sno, sname, cno, ename) discussed in 2NF above,
where 3NF may not eliminate all the redundancies and inconsistencies. The problem with the
relation student (soo, sname, ¢no, cname) is because of the redundant information in the candidate
keys. These are resolved by further normalisation using the BCNF.

3.54 Boyce-Codd Normal Form (BCNF)

- The relation student (soo, sname, cno, cname) has all attributes participating in candidate keys

since all the attributes are assumed to be unique. We, therefore, had the following candidate keys: -
{sno, cno)

(sno, cname)

(sname, cno)

(sname, cname).

Since the relation has no non-key attributes, the relation is in 2NF and also in 3NF, in spite of the
relation suffering the problems that we discussed at the beginning of this unit.

The difficulty in this relation is being caused by dependence within the candidaie keys. The secand
and third normal forms assume that all attributes not part of the candidate keys depend on the

candidate keys but does not deal with dependencies within the keys. BCNF deals with such
dependencies.

Definition: A relation R is said to be in BCI\-IF ifX = A holdsin R, and A is not in x, then X is
a candidate key for R. In other words, a relation is in BCNF if it is in. 3NF and if every
determinant (left hand side of a functional dependency) is a candidate key.

It should be noted that most relations that are in 3NF are also in BCNF. Infrequently, a 3NF relation
is not in BCNF and this happens only if, :

(a) The candidate keys in the relation are composite keys (that is, they' are not single atiributes),
(b} There is more than one candidate key in the relation, and

(c) The keys are not disjoint, that is, some attributes in the keys are common.
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The BCNF differs from the 3NF only when there arc more than one candidate keys and the keysare ~ "ermalisation

composite and overlapping. Consider for example, the relationship-
enrol (sno, sname, cno, cﬁame, Elnte-enrollcd)

Let us assume that the relation hzas the following candidate keys
(sno, eng)

(sho, cmﬂ'nc)

(sname, cno)

(snrame, cname)

(we have assumed sname.and cname are unique identifiers). The relation is in 3NF but not in BCNF
because there are dependencies.

sno - sname
cno = cname

where attributes that are part of a candidate key are dependent on part of another candidate key.
Such dependencies indicate that although the relation is about some entity or association that is
identificd by the candidate keys e.g., {(sno, cno), there are atiributes that are not about the whole
thing that the keys identify. For cxample, the above relation is about an association (enrolment)
between students and subjects and therefore the relation needs to include only oné identifier to
identify students and one identificr to identify subjects. Providing two identifiers about students
(sno, sname) and two-keys about subjects {cno, cname) means that some information about students
and subjects that is not needed is being provided. This provision of information will result in
repetition of information and the anomalies that we discussed at the beginning of this uait. If we
wish to include further information about students and courses in the database, it should not be done
by putting the information in the present relation but by creating new relations that represent
information about entities student and subject,

These difficulties may be overcome by decomposing the above relation in the following three
relations:

{sno, sname)_
{cno, cname}
(sno, cno, date-of-enrolment)

We now have a relation that only has information about students, another only about su._ ~ts and
the third contains the details about registration.

3.6 DESIRABLE PROPERTIES OF DECOMPOSITIONS

So far our approach has consisted of looking at individual relations and checking if they belong to
2NF, 3NF or BCNF. If a relation was not in the normal form that was being checked for and we
.. wished the relation to be normalised to that normal form so that some of the anomalies can be
climinated, it was necessary to decompode the relation in two or more relations. The process of &~
~decomposition of a relation R into a set of relations R1; R2; _ Rn; was ba%ed on identifying
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different components and using that as a basis of decomposition. The decomposed relations R1,
R2,_ Rn; are projections of R and are of course not disjoint otherwise the glue holding the
information together would be lost. Decomposing relations in this way based on a recognise and
split method is not a particularly sound approach since we do not even have a basis o determine
that the original relation can be constructed if necessary from the decomposed relations. We now
discuss desirable properties of good decomposilion and identify difficulties that may arise if the
decomposition is done without adequate care. The next section will discuss how such
decomposition may be derived given the FDs.

Desirable properties of a decomposiiion are:
s Attribute preservation;

* Lossless-join decomposition;

¢ Dependency preservation;

s Lack of redundancy.

3.6.1 Attribute Preservation

This is a simple and an obvious requirement that involves preserving all the attributes that were
there in the relation that is being decomposed.

3.6.2 Lossless-Join Decomposition

In this vnit, so far we have normalised a number of relations by decomposing them. We
decomposed a relation intuitively. We need a better basis for deciding decompositions since
intuition may not always be correct. We illustrate how a careless decomposition may lead to

. problems including loss of information.

~ Consider the following relation.

enrdl (sno, cno, date-enrolled, room-No., instructor)

Suppose we decompose the above relation into two relations enroll and enrol2 as follows:

enroll (sne, cno, date-enrolled)
enrol2 (date-enrolled, room-No., instructor)

There are problems with this decomposition but we wish to focus on one aspect at the moment. Let
an instance of the relation enrol be=

Sno . cno - Date-enrolled Room-No. Instructor

1123 Cs-o1 - 20-06-1999 1 Akshay Kumar
1123 CS-02 26-09-1999 2 Anurag Sharma
1259 C8-01 - | 26-09-1998 1 Preeti Anand
1134 CS8-05 30-10-1999 5 Preeti Anand
2223 Cs-06 05-02-1998 6 Shashi Bhushan




and let the decomposed relations enrol! and enrol2 be- ' g::m;;::_a
Sno <no Date-enrotled
1123 CS-01 - -20-06-1999
1123 C5-02 26-05-1999
1259 CS-01 26-09-1998
1134 CS-05 30-10-1999
2223 CS-06 05-02-1998
Daf&nmlled Room-No. Instructor
20-06-1999 1 Akshay Kumar
26-09-1999 2 Anurag Sharma
26-09-1998 1 Preeti Anand
30-10-1999 5 Preeti Anand
05-02-1998 |6 Shashi Bhushan

All the information that was in the relation enrol appears to be still available in enroll and enrol2
but this is not so. Suppose, we wanted to retrieve the student numbers of all students taking a course
from Preeti-Anand, we would need to join enroll and enrol2. The join would have |1 tuples as
follows:

Sno cno Date-enrolied Room-No. Instructor
1123 C5-01 .| 20-06-1999 | Akshay Kumar
1123 CS-02 20-06-1999 1 Anurag Sharma
(123 Cs-01 20-06-1999 | Preeti Anand
1123 CS-05 20-06-1999 5 Preeti Anand
1123 CS-06 20-06-1999 6 Shashi Bhushan

(add further tuples ...)

The join contains a number of spurious tuples that were not in the original relation Enrol. Because
of these additional tuples, we have lost the information about which students take courses from
Preeti Anand. (Yes, we have more tuples but less information because we are unable to say with
certainty who is taking courses from Preeti Anand). Such decompositions are called lossy
decompositions. A nonloss or lossless decomposition is that which guarantees that the join will
result in exactly the same relation as was decomposed. One might think that there might be other
ways of recovering the original relation from the decomposed relations but, sadly; no other .
operators can recover the original relation if the join does not (why?).

We need to analyse why some decompositions are lossy. The common attribute in above
decompositions was Date-enrolled. The common attribute is the glue that gives us the ability to find
the relationships between different relations by joining the relations together. If the common
attribute is not unique, the relationship information is not preserved. If each tuple had a unique
value of Date-enrclled, the problem of losing information would not have existed. The problem

arises because several enrolments may take place on the same date.

. A decomposition of a refation R into relations R1; R2,__Run, is called a lossless-join

decomposition (with respect to FDs F) if the relation R is always the natural join of the relations
R1, R2, _Rn,. It should be noted that natural join is the only way to recover the relation from the

decomposed relation:. There is no other set of operators that can recover the relation if the join
cannot,
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dependencics F. We consider the simple case of a relation R being decomposed into R, and'Rs. if
the decomposition is.lossless-join, then one of the following two conditions must hold

R]ﬁRzeRl-Rz
R,nRz—)R;-m .

That is, the common attributes in Ry and R, must include a candidate key of either Ry or R, .

3.6.3 Dependency Preservation

It is clear (hat a decomposition must be [ossless so that we do not lose any information from the
relation that is decomposed. Dependency preservation is another important requirement since a
dependency is a constraint on the database and if holds than we know that the two (sets) attributes
are closely related and it would be useful if both attributes appeared in the same relation so that the
-dependency can be checked easily, . -

Let us consider a relation R(A,B,C, D) that has the depcndencies F that include the following:
A-B

A>C.

ete.

If we decompose the above relation into R1(A, B) and R2(B, C, D) the dependency A > C cannot
be checked (or preserved) by looking at only one relation. It is desirable that decompositions be
such that each dependency in F may be checked by looking at only one relation and that no joins
need be computed for checking dependencies. In some cases, it may not be possible to preserve
each and every dependency in F but as long as the dependencies that are preserved are equivalent to
F, it should be sufficient.

Let F be the dependencies on a relation R which is decomposed in relations R, R2,_ Rn;. We can
partition the dependencies given by F such that F1, F2,__ Fn,. Fn are dependencies that only
involve attributes from decomposed relations respectively. If the union of dependencies imply all
the dependencies in F, then we say that the decomposition has preserved dependencies, otherwise .
not.

If the decomposition does not preserve the dependencies F, then the decomposed relations may
contain refations that do not satisfy F or the updates to tte decomposed relations may require a join
to check that thé constraints implied by the dependericies still hold.

Consider the following relation
sub(sno, instructor, office)

We may wish to decompose the above relation to remove the transitive dependency of office on
sno. A possible decomposition is

S1(sno, instructor)
$2(sno, office)

- The relations are now in 3NF but the dependency instructor - officer cannot he verified by
looking at one relation; a;join of S1 and S2 is needed. In the above decomposition, it is quite




possible to have more than one office number for one instructor although the functional dependency
instructor > officer does not allow it. Thus, a decomposition may be lossless, yet not dependency
preserving. The correct decomposition for the above relation will be S1{sno, instructor) and
S2(instructor, office)

3.6.4 Lack of Redundancy

We have discussed the problems of repetition of information in a database. Such repetition should
be avoided as much as possible. .

Lossless-join, dependency preservation and lack of redundancey not always possible with BCNF.
Lossless-join, dependency preservation and lack of redundancy is always possible with 3NF.

3.6.5 Deriving BCNF

Should we also include deriving 3NF?

Given a set of dependencies F, we may decompose a given relation into a set of relations that are in
BCNF using the following algorithm

So far we have considered the “recognise and split” method of normalisation. We ntow discuss
Bernstein's algorithm. The algorithm consists of

1Y  Find out the facts about the real world.

2} Reduce the list of functional relationships. s T
3}  Find the keys. . ) . |
4)  Combine related facts. k

Once we have obtained relations by using the above approach we need to check that they are indeed
in BCNF. If there is any relation R that has a dependency A - B and A is not a key, the relation
violates the conditions of BCNF and may be decomposed in AB and R - A. The relation AB is now
in BCNF and we can now check if R - A is also in BCNF. If not, we can apply the above procedure
again until all the relations are in fact in BCNF,

i~

3.7 MULTIVALUED DEPENDENCIES

With modelling using the E-R Modelling technique, we noted difficulties that can arise when an
entity has multivalue attributes. Tt was because in the relational model, if all of the information
about such entity is to be represented in one relation, it will be necessary to repeat all the
information other than the multivalue atiribute value to represent all the information that we wish to
represent. This results in-many tuples about the same instance of the entity in the relation and the
relation having a composite key (the entity_id and the mutlivalued attribute). Of course the other
option suggested was to represent this multivalue information in 2 separate relation. The situation of
course becomes much worse if an entity has more than one multivaliied attributes and these values
are represented in one relation by a number of tuples for each entity instance such that every value -
al one the multivalued attributes appears with every value of the second multivalued attribute to
mainlain consistency. The multivalued dependency relates to this problem when more than one

" multivalued attributes exist.
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Consider the following relation that represents an entity employee that has one mutlivalued attribute
proj:

emp (e#, dept, salary, proj)

We have so far considered normalization based on functional dependencies; dependencies that
apply only to single-valued facts. For example, e > dept implies only one dept value for each
value of e#. Not all information in a database is single-valued, for example, proj in an employee
relation may be the list of all projects that the employee is currently working on. Although e#
determines the list of all projects that an employee is working on, e# => proj is not a functional
dependency. :

So ‘ar we have dealt with multivalued facts about an entity by having a separate relation for that
multivalue attribute and then inserting a tuple for each value of that fact. This resulted in compaosite
keys since the multivalued fact must form part of the key. In none of our examples so far have we
dealt with an entity having more than one multivalued attribute’in one retation. We do so now.

The fourth normal form deals with multivalued dependencies. Before discussing the 4NF, we
discuss the following example to illustrate the concept of multivalued dependency.

programimer (emp_name, qualifications, languages)

‘The above relation includes two multivalued attributes of entity programmer; qualifications and
tanguages. There are no functional dependencies.

. The attributes qualifications and languages are assumed independent of each other. if we were to

consider qualifications and languages separate entities, we would have two relationships (one
between employees and qualifications and the other between employees and programming
tanguages). Both the above one programmer could have several qualifications and may know
several programming languages. Also one qualification may be obtained by several programmers
and one programming language may be known to many programmers. ' '

The above relation is therefore in 3NF (even in BCNF) but it stil] has some disadvantages. Suppose

* aprogrammer has several qualifications (B.Sc, Dip. Comp. Sc., etc.) and is proficient in several

programming languages; how should this information be represented? There are several
possibilities,

Emp_name qualifications: | languages

Rahul B.’Sc. - FORTRAN
Rahul B. Sec. COBOL
Rahul ‘ B. Sc. PASCAL
Rahul Dip. CS FORTRAN
Rahul Dip. CS COBOL
Rahul ' Dip. CS PASCAL

Emp_name qualifications . | languages

Rahul B.Sc. - NULL
Rahut Dip. Cs NULL
Rahul NULL FORTRAN
Rahul = NULL - COBOL
Rahul NULL PASCAL




Emp-name qualifications | languages
Rahul B. Sc. FORTRAN
Rahul Dip. C§8 COBQOL
Rahul NULL PASCAL

Other variations are possible (we remind the reader that there is no relationship between
qualifications and programming languages). Al these variations have some disadvantages. if the
information is repeated we face the same problems of repeated information and anomalies as we did
when second or third normal form conditions are violated. If there is no repetition, there are still
same difficulties with scarch, insertions and deletions, For example, the role of NULL values in the
ahove relations is confusing. Also the candidate key in the above relations is (emp name,
qualifications, language) and existential integrity requires that no NULLs be specificd.

These problems may be overcome by decomposing a relation like the one above as follows:

Emp_name qualifications
Rahul B.Sc.

Rahul Dip. CS
Emp_name languages
Rahul FORTRAN
Rahul COBOL
Rahul PASCAL

The basis of the above decomposition is the concept of multivalued dependency (MVD). Functional
dependency relates one value of A to one value of B while multivalued dependency A ->> B
defines a relationship in which a set of values of attribute B are determined by a single value of A,

The concept of multivalued dependencies was developed to provide a basis for decamposition of

relations like the one above. Thercfore, if a relation like enrolment(sno, subjcct?) has a relationship

between sno and subject# in which sno uniquely determines the values of subject#, the dependence
of subject# on sno fs called a trivial MVD since the relation enroiment canrot be decomposed any
further. More formally, a MVD X =>> Y is callcd trivial MVD if either Y is a subset of X or X and
Y together form the relation R. The MVD is trivial since it results in no constraints being placed on
the relation. Therefore, a relation having non-trivial MVDs must have at least three attributes; two
of them multivalued. Non-trivial MVDs result in the relation having some constraints on'it since all
possible combinations of the multivalue atributes are then required to be in the relation.

'
Kl

Let us now define the concept of multivalued dependency.

Deiinition: The multivalued dependency X -»> ¥ is said to hold for a refation R(X, Y, Z) if for
a given sct of value (set of values if X is more than one attribute) for attributes X, there is a-set
of (zero or more) associated values for the set of attributes Y and the Y values depend onh' on
X values and have no tlcpcndencc on the set ol attributes Z.

In the example ahove. if there was some dependence between the attributes qualifications and
language, for example. perhaps, the language was related 1o the qualifications (perhaps the
qualification was a training certificate in a particular language), and then the relation would not
have MVD and could not he decomposed into 1wo relations as above. In the above situation
whenever X ->> Y holds. so does X ->> Z since the role ol the atlribules Y and 7, is symmeirical.

Consider two differeft situations.

Overview nf
mormalisalion
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a) Zisasingle valued attribute. In this situation, we deal with R(X, Y, Z) as before by entering
several luples about each entity.

b) Zis mullivalued.
Now, more formally, X ->> Y is said to hold for R{X, Y, Z) if t} and 12 are two tuples in R that
have the same values for attributes X and therefore with t1[x] = t2[x] then R also contains tuples (3

and 14 (not necessarily distinct) such that

t1[x] = 12fx] = B3[x] = ¢[x]

 8[Y] = t[Y] and 6(Z] = 2(Z]

4[Y)=2[Y] and t4[Z) = ti[Z]
In other words if t1 and 12 are given by
=[X,Yl,Z21], and
12=[X, Y2, 22]
then there must be tuples 13 and 14 such that -
=[X;Y], Z2), and
4 =[X, Y2, Z1]
We are therefore m51stmg that every value of Y appears with every value of Z (o keep the relation
instances consistent. In other words, the above conditions insist that Y and Z are determined by X
alone and there is no relationship between Y and Z since Y and Z appear in every possible pair and
hence these pairings present no information and are of no signific2nv<. Only if some of these

pairings were not present, there would be some significance in the pairings.

(Note If Z is single-valued and functionally dependent on X then Z] = Z2. If Z is multivalue
dependent on X then Z1 = Z2).

- [Please note the decomposition as given in the example, MVD is a formalised theory for the

decomposition.)

3.8 MULTIVALUED NORMALISATION- FOURTH NORMAL FORM

We have considered an example of Progfammef (Emp name, qualification, languages) and

~ discussed the problems that may arise if the relation is not normalised further. We also saw how the

relation could be decomposed into P1 (Emp name, qualifications) and P2(Emp name, languages) to
overcome these problems. The decomposed relations are in fourth normal form (4NF); which we
shall now define. -

We are now ready to deﬂne 4NF. A relation R is in 4NF if, whenever a multivalued dependency
X ->> Y holds then either

(a) the dependency is trivial, or

(b} X is a candidate key for R.




As noted carlier, the dependency X ->> @®? Or X ->>.Y in a relation R(X Y) is trivial since they 3".""”;‘" ‘:i"
must hold for all R(X, Y). Thus, the decomposition pro_Posed above is in 4NF. Hormalisation

In fourth normal form, we have a relation that has information about only one entity. If a relation
has more than one multivalue attribute, we should decompose it to remove difficulties with
multivalued facts.

Intuitively R is in 4NF if all dependencies wc a result of keys. When mullivalued dependencies
exist, a relation should not conlain tive or more independent multivalued attributes. The
decomposition of a relation to achieve 4NF would normally result in not only reduction of
redundancies but also avoidance of anomalics.

3.9 THE FIFTH NORMAL FORM

The basic principle behind 5NF is the situation when a table exists having all key attributes.
d

Consider the following relation SPJ (Supplier#, Partd, Project#).

The constraints are:
e .A supplier can supﬁly any part to any project.
s A project.may need many parts supplied by any supplier.

= A part may be supplied by any supplier.

' ‘Let us consider the following instance of SPI*

' 5R|e|ati'0n: SpJ

Supplicr# Part# proJect#

S Pl T
S P2 1
St PI ‘ 13
B S P2 13
82 P2 . . 13
S2 P2 T
sz P3 1
$3 Pi ' SN |
S3 P 12

In the above relation that Supplier S3 can supply Part2 cannot be represented lll! he supplies this
part to some project, as the field proJect# is part of the only key to the relation which is (Supplier#,
Part#, proJect#). On decomposmg the relation into two lables SP and SJ we may encounter the
following problem.
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Supplicr# Part#
st - . Pi
81 P2
52 P2
82 P3
53 P1

Decomposed Second Relation: SJ

Supplier# proJect#
S1 )
Sl : 13
82 13
52 N
53 . A
53 J2

On joining SP and SI we get Relation: Lossy_SPJ

Supplier#d Part# proJect#
51 Pi Jl
St P2 J1
ST Pl 33
Si P2 13
52 P2 13
52 P3 3
52 P2 J1
52 P3 J1
S3 P1 Jl
53 Pl 12

We need the third decomposed Relation: PJ

Part# protect#
Pl J1
P2 . J1
Pi : I3
P2 I3
P3 J1
Pl 2
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On combining Lossy_SP. with the PJ relation we will get the original relation. Overview of
Normalisation

There may be other problems relating to the 2 decomposibility of SPJ relation and it can be

decomposed into three possible relations. This three decomposibility is best explained by Join

dependency and Fifth Normal Form. However, in this course we will not present a formal

definition of the tbwo as they are the least properly understood. A designer have to rely more on his

common sense to get this normal form. ‘

3.10 RULES OF DATA NORMALIZATION

|. Eliminate Repeating Groups: Make a separate table for each set of related attributes, and give
- each table a primary key. .

2. Eliminate Redundant Data: Ifan attribute depends on only part of 2 multi-valued key, remove
it to a separate table. -

)

Eliminate Columns Not Dependent On Key: If attributes do not contribute to a description of
the key, remove thein to a separate table.

4, Isolate Independent Multiple Relationships: No table may contain two or more 1:n or n:m
relationships that are not directly related. :

5. Tsolate Semantically Related Multiple Relationships: There may be practical constrains on
information that justily separating logically related many-to-many relationships.

Let's explain these steps of normaljsation through an example:
Let us make a list of all the employees in the company, in the original employee list, each employee

name is followed by any databases that the member has experience with. Some might know many,
and others might not know any.

Employee List

Emp-ID -| Emp-Name Depi-Name | Company-Loc | Database Known

1 Gurpreet Malliotra | A ) N-Dethi - QOracle

2 Faisa] Khan A N-Delhi Access

3 Manisha Kukreja c Agra DBASE, Clipper. FoxPro
4 Sameer Singh B Bombay DB2

5 Dave Jones B Bombay DB2, Oracle

For'the time being we are not censidering Dept-Name and Company-Loc till step 3.
3.10.1 Eliminate Repeating Groups
If we give the query, “Find out list of employees ,who knows DB2".

For this query we need to perform an awkward scan of the list looking for references to DB2. This
is inefficient and an extremely untidy way to retrieve information. Let us create another field
termed as Databse-1D as D-ID to codify name of database in numeric form.

' f
The Emp-1D in the database table matches the primary key in the employee table, providing a
foreign key for relating the two tables with a join cperation. Now we can answer the question by
looking in the dalabase table for “DB2” and getting the list of Employees.




RDBMS Deslgn

Employee Table (Not shown ** Database Table
Dept-Name and Company-Loe)
Emp-ID Emp-Name D-ID Emp-ID | Database
] Gurpreet Malhotra I 27 7 | Access
2 Faisal Khan 2 4  DB2 -
3 Manisha Kukreja 2 5 DB2
4 Sameer Singh 3 -3 FoxPro
5 Dave Jones 4 3 DBASE
5 3 Clipper
6 1 Oracle
6 5 Oracle

3.10.2 'Eliminate Redundant Data

In the Database Table, the primary key is made up of the Emp-ID and the D-1D (Database ID ).
This makes sense for the “Where Learned™ and “Skill Level” attributes, since they will be different

same database nam

Table.

Let us now understand how does anomalies ocecur.

- for every member/database combination. But the database name depends only on the D-ID. The
e will appear redundantly, every time its associated 1D appears in the Database

I. We need'reclassify a database, thus we give different D-ID to the database. The change has to |
be made for every Employee that lists that database. If you miss some, you'll have several
Employees with r‘.he same data_base under different [Ds. This is an update anomaly.

2. Suppose the last Employee listing 2 particular database leaves the group. His records will be
removed from the system, and the database will not be stored anywhere! This is a delete
anomaly.

To awoid these problems, we need second normal form. To achieve this, we isolate the attributes
‘depending on both parts of the key from those depen.ing only on the D-ID. This resuits in two

tables: “Database” which gives the name for each D-ID, and “EmpDatabase” which lists the
databases for each member.

Employee Table (Not shown EmpDatabase Table DataBase Table
Dept-Name, Company-Laoc) '
Emp-ID | Emp-Name ‘ Emp-ID DID D-ID | Database
1 [ Gurpreet-Malhotra 2 1 1 ’ Access
2 Faisal Khan 4 2 2 DB2 -
3 Manisha Kukreja 5 2 3 FoxPro
4 Sameer Singh 3 3 4 DBASE -
5 Dave Jones 3 4. 5 Clippex. -
3 5 6 Oracle
1 6
5 6

- o




" Now we can reclassify a database in a single operation: look up the D-1D in the “Database” table Overview of
and change ils name. The result will instantly be available throughout the application. Normalisation

3.10.3 Eliminate Columns Not Dependent On Key

A

- Now consider the fields Dept-Name and Company-Loc in the employee table. -

The Employee Table satisfies

first morma) form - As it-contains no repeating groups.
second normal form - As it doesn’t have a multivalued key.

But the key is Emp-1D; and the Dept-Name and location describe only about Department, not a
Employee. To achieve third normal form, they nwst be moved into a separate table. Since they
describe a department, Dept-Code becomes the key of the new “Company” table.

The motivation for this is the same for second normal form: we want to avoid update and delete
anomalies. For example, suppose no Employees from the department “A” were currently stored in
the database. With the previous design, there would be no record of its existence, even though 2
past members were from “A™. C

i'*.‘.mp!oyec-Tablc-Filnal Department-Table

Emp-1D Entp-Name Dept-ID- | Dept-Name | Company-Loc
| Gurpreet Malhotra I A N-Dethi

2 Faisal Khan 2 B " | Bombay

3.; Manisha Kukreja 3 C Agra

4 Sameer Singh 4 D Banglore

5 Dave Jones 5 E Hyderabaad

. Rest of the Table remains same.

3.10.4 Isolate Independent Multiple Relationships
Isolate Semantically.Related Multiple Relationships
Example

Let us now'simply consider an example, simply giving Normalisation Table.

*| Unnormalised Data Jtems for Puppies

Puppy number

Pu‘ppy name
Kennel Code

Kennel Name

Kennel focation

Trick ID 1..n

Trick Name ]...n

Trick Where Learned 1...n _ . L |
Skill Level I..n - : I L . :
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FIRST NORMAL FORM

Puppy Table

Puppy Number

Primary Key

Every puppy gets a unique number.

Puppy Name

Kennel Name

Kennel Location

Trick Table

Puppy Number

Primary Key [composite]

Trick ID

Primary Key [composite]

Trick Name

We’ll add a row for every trick learned by

every puppy.

Trick Where
Learned

SKill Level

TRICK TABLE

Puppy Number

Trick ID

Trick Namte

Wlere Learned

Skill Level

52 27

Roll OQver

16

9

53 [6

Nose Stand

9

9

54 .27

Ro!l Over

9

5

SECOND NORMAL FORM

Puppy Table

Puppy Number

Primary Key

Everv ;uppy gets a unique number.

Puppy Name

Kennel Name

Kennel Location

Trick Table

Trick ID

Trick Name

We’ll add a row for every trick learned by

every puppy.

Puppy Tricks

Puppy Number

Primary Key

"[composite]

Trick 1D

Primary Key
[composite]

Trick Where Leamed

Skill Level
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THIRD NORMAL FORM

Puppy Table

Puppy Number

_Primary Key

Every puppy gets a unique number.

Puppy Name

Kennel Code

Kennel.? Table

Kennel Code

Kennel Name

Primary Key

Kennel Location

Trick Table

Trick ID

Trick Name °

We'll add a row for every trick leamed by every
Puppy. ‘

Puppy Tricks

Puppy Number

Primary Key [corriposite]

Trick ID

Primary Key [composite]

Trick Where Learned

Skill Level

Puppy Tricks and Costumes

Puppy Number

Trick ID

Trick Where Leamed

| Skill Level -

Costume

FOURTH NORMAL FORM

Puppy Table

Puppy Number

Primary Key

Every puppy gets a unique number.

Puppy Name

Kennel Code

Kennels Table

Kennel Code

Primary Key

Kennel Name

Kennel Location

Trick Table

Trick ID

Trick Name

We’ll add a row for every trick learned by every
puppy. .

Overviewof .
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Puppy Tricks . -
Puppy Number Primary Key [composite]
Trick ID Primary Key [composite]
Trick Where Learned

Skill Level .

Costumes-Table .

Costume Number- Primary Key

Costume Name

Puppy Costumes

Puppy Number Primary Key [composite]
Costume Number Primary Key [composite]

Kennel-Breeder-Breeds (Not in 4NF)

Kennel Number

Breeder

Breed

Kennel-Breeder-Breeds (Not in 4NF)

Kennel Number Breeder Breed
5 Acme Spanie!
5 Acme Dachshund o T
5 Acme Banana-Biter
3 Puppy Factory | Spaniel
5 Puppy Factory { Dachshund
5 Puppy Factory | Banana-Biter -
.S Whatapuppy | Spaniel
5 Whatapuppy | Dachshund
3 Whatapuppy | Banana-Biter
Kennel-Breed (4NF)
-Kennel Number Breed
5, -| Spaniel
5 Dachshund
5 Banana-Biter
Kennel-Breeder (4NF)
Kennel Number Breeder
3 Acme
5 Puppy Factory
5 Whatapuppy

(29} 9'1-¥D4d
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[ FIFTH NORMAL FORM

Puppy Table

Puppy Number Primary Key Every puppy gets a unique number.

Puppy Name

Kennel Code

Kecennels Table

Kennel Code Primary Key

Kennel Name

Kennel Location

Trick Table

Trick ID Primary Key

Trick Name We'll add a row for every trick learned by every
' puppy.

Puppy Tricks

Puppy Number Primary Key [composite]

Trick 1D

Trick Where Learned

Skill Level

Costumes Table

Costume Number Primary Key

Costume Name

Puppy Costumes

Puppy Number " [ Primary Key

-| Costume Number Primary Key

Kennel-Breed

Kennel Number Primary Key

| Breed

‘Kennel-Breeder

Kennel Number Primary Key '

Breeder-

Check Your Progress

Question |. Let R be a relational of degree n. What is the maximum number of functional
dependencies R can possibly satisty (trivial as well as nontrivial)?

Question 2. List the set of all FDs satisfied (for all time) by shipments relation SPJ (defined in
: Qucstipn 1'of check -your progress 2 in unit 1).

Overview of
Normallaailon
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3. A relation NADDR is defined with mtributes NAME (unique), STREET, CETY,
STATE and ZIP. For any given zipeode, there is just onc city and state. Also, for iy,
given strect, city, and state, there is just one zipcode. Give an irreducible set of FDs
for this relation.- What are the candidate keys?. What are the normalised tables, based
on these FDs. : )

3.11 SUMMARY

The notion of functiona' dependency generalizes the notion of superkey.

A Functional Dependency (FD) is a many to-to-one relationship between two sets of attribute of a
given relation. Given arelation R, the FD A - B ( where A and B are subsets of the attributes of R)
is said to hold.in R if and only if, whenever two tuples of R have the same value for A, and they
also have the same value for B. '

Let R be a relation schema. A subset Kof R is a sﬁperkcy of R no two tuples in any IegaLrel\alio:1
r{R) may have the same value on attribute set K.

We discussed Single valued normalisation and discussed the cénceﬁts of first, second, third, and_
Boyce/Codd normal forms. The purpose of nommalisation is to avoid redundancy, and hence to
avoid certain anamolies.

We learned that the desirable properties of'a decomposition of a base relation to it's normal forms,
are that the decompusition should be attribute preserving, dependency preserving and lossless.

We also touched multivalucd dependencies, although not in detail. We leamned the various rules of
data normalisation, which help to normalise the base relation very cleanly. Those rules are
eliminating repeating groups, eliminate redundant data, eliminate columns not dependent on key.,
isolate independent multiple refationship and isolate semantically related multiple relationships.

312 MODEL ANSWERS

Check Your Progress
- s
Question 1. An FD is basically a statement of the form A = B where A and B arc each subsets
of the set of attributes of R. Since a set of n elements has 2" possible subsets, each

of A and B has 2" possible values, and hence an upper limit on the nunber of
possible FDs is 2™

Queslion 2, The complete set of FDs - for relation SPJ is as follows:
{ S, P#, QUANTITY.} = { S&, PH, QUANTITY }
{ S#, P§, QUANTITY } -> { SH,P# }
{ S#, P#, QUANTITY } > { P# QUANTITY }
{54, P#, QUANTITY } =2 { S#, QUANTITY }
{ S#, P#, QUANTITY } = { S#.)
{ S#, P4, QUANTITY } > { P}




Question 3.

{SH, P#} > { S#, P# QUANTITY}

{(SK,P#} D {SHPH)

{ SH, P# } > { P#, QUANTITY } ,

{ S#, P# } > { S¥. QUANTITY } ' .
[SHPH} D {8#} -
{S#H,P¥E}> (P}

{ S#, P¥ } > { QUANTITY }

(SHPE} D)

{ PE, QUANTI
{ P¥, QUANTI
{ PH, QUANTITY
{ P#, QUANTITY

3323

P#, QUANTITY }
}

S#, QUANTITY
S#, QUANTITY
S#, QUANTITY
S#, QUANTITY

> {P#
> { P,
> { QUANTITY }
2>1{}
> { S, QUANTITY }
> {s# :

1
{
{
{

L

(s
(s
{ QUANTITY }
{}

> { s#}

UJU!

#}
#}

—
[

#}

m I
SANZ \l/
-

{PE} >
{P#} 2|
{ QUANTITY } > { QUANTITY }
{ QUANTITY } > { }

" m g

{3>{}

Abbreviating NAME, STREET, CITY, STATE, and ZIP as N, R, C, T, and Z,

respectively, we have:

N2 RCT
RCT=>Z
Z5CT

An obviously equivalent irreducible set is:
N>R

N=->C

N=>T

RCT > Z

Z=>C

Z>T

The only candidate key is N, as wc can find any one of N, R, C. T, Z from N,
Let us first use the FD.

RCT>2Z

gy v
" We will pet

R1 (Name, Street, City, Statc), R2 (Strect, City, State, Zip)  (3NF)

Overview of
Normalisation
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FDs N> RCT RCT=>2Z, Z>CT
We may decompose R2 further usingZ > CT
R21 (Street, Zipj R22 (Zip, City, State)
buthere the FD RCT > Z will be lost and is enforceable only on the join of the
two relations, Although R2] and R22 will be in BCNF but it is not recommended.

and is a bad decomposition. Therefore, sometimes we may restrict ourselves to just
3NF. .
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1.0 BLOCK INTRODUCTION

In the previous block our emphasis was to present the concepts relaling to RDBMS design, This
block is an attempt to provide vou with some practical exercises. This block is going to different
from the other blacks, as.it has not been divided into units; however, we have tricd to kecp separate
excreises for separate 1opics. Please note’that an exercise for an advaneed topic will involve'nse of

~all the application skills acquired by you in the earlier exercises, theréfore. you must proceed ]

forward in the block only il you have completed the previous exercises. for your own benefits.

. This block covers wide range of solved and unsolved cxerciscs on the basic concepls,
normalisation, ER dmgr'tm Databasc implementation using SQL and a RDBMS package. You

- must try out these exercises using any RDBMS package. Howewer, for this eourse because of wide
availability the practical may be tricd out at least on MS-ACCESS platform: The next block has

‘been kept for the packagc related aclivitics on MS-ACCESS. so you must use it while
implementing these excreises.

We have tried to give you basic competence, however, you are requested 1o attempt more problems
from the reference books:

1.3 C.J. Date, Database Concepts, Addison Wesley Publications.
14  Korth A. elal, Database Conceprs, McGraw Hill Publications.

1.1 BLOCK OBJECTIVES .

After doing all the exercises and siinilar type exercises. you should be able to:

¢ Make FR diagram for a definad problem;

¢ Defline the ormalized table from the ER diﬁgfﬂm;




s
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AOBAIS = Write various SQL basud queries;

s Implement the table design into an RDBMS package;

v Make simple reporis and forms.

1.2 REVIEW QUESTIONS

Please :ilte‘mp( the following queslions (o begin with;

1} A database system is fully relational if it supports and

2) . A Relation resembles a a wple resembles a and an attribute
resembles a

3) A candidate key, which is nol a primary key is known as a key.

4} Primitive operations ate union, difference, produet, setection and projection. The definition of
A intersects B will be

5)- Which one is not a traditional set 6pe;ra(0r defined on relational algebra? -
(i) Union '
(ii} Tntersection
(tii) Difference
{iv}Join
6) Write True/False
a) Any Binary relation is in JNF.
b} Any Binary relation is in BCNF.
c} Any Binary relation is in 4NF.

d) Relation R (A, B, C) is equal to the join of ils projections R1 (A, B} and R2 (A C)iff the -
FDB —) Cholds in R.

¢) IfRA->RBandR.B-> R.CthenR.A2> RC.

6 If RA- RBand RA - RCthenR.A D R.(B,C).

g) IfRB - RAandR.C D RAthen R(B, C)> RA.

h) IfR(B,C)> R, AthenRB> RAandRC>RA

iy ﬁ_my relation can be non-loss-decomposed into an equivalent collection of 4NF relations.

. Maodel Answers

1) Relational databases and A language as powerful as relational algebra
2) File, Rggord, Field
3) Alternate
" 4) A Minus (A minus B)
8wy |
. 6)- a)._ True

R

4 *f.l,- L




by True - } . Practical on
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¢} True

d) Falsc
- ¢) True
N True
u) True
h) False
iy Tre

Lxercise
The basic objective of this exercise is to make sure fhat vou have gone through the earlicr block.
Please try to answers questions in scction | and scction 2 yourself using Block | of this course.

1.2.1 DBMS and File Oriented Approach

Question |, What are the five main differences between a file-processing system and a DBMS?

Qurestion 2, What are two major disadvantages of a database svstem?

1.2.2 Relational Da_tabhses and Integrity Constraints

Question |. Define a relational, Domain, Attribute, Primary key.

! LS f |




Fructicalon - Oyestion 2.
RBRAIS *

Question 3.

Question 4.,

Quesiion 5.

Question 6.

— | ——

What are eandidate and yli=rnuie hey?

1.3 ENTITY - RELATIONSHIP DIAGRAM

Question 1.

Question 2,

Question 3.

Tk e Mt

(i) Lonstruct an E-R diagram for a car-insurance company that has a set of
customers, cach of whom owns one or more cars. Each car has associated with
it zero to any number of recorded accidents.

{ii) Consiruck appropriale 1ables.

Consider an I3-R diagram in which the same entity set appears several times. Why

. 1s allowing this redundancy a bad practice that one should avoid whenever

possible?

The room beoking side of a smail hotel is to be computerized. The hotel has a
number of rooms. Each room has a basic (double) price and a supplcnwn_lap'
price for extra children. These prices also depend on the time of year- it is more
expensive at Christmas, during the summer and around bank holidays, for
example. There are 3 seasonal bands. The system must enable the hotel
proprietor to answer phone calls from prospective clients {for example, rooms
available noow and in the future, with costs), make provisional bookings, da
mailings of previous clients, prepare clients” bill {(ignore extras such as papers,
drinks etc). Recogiise various cntities and refationship among them. Construct
an E-R diagzram for the above.

s T A = e b
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Question 4. A student uses a particular compnting system to-do the computations tor a ’R:;;"":g‘ on

given course using a limiled hour account code. Find the appropriate
- relationship. Draw the E-R diagram, i

Madel Answers

Answer 1. (i)

lag

- Company |

Company-Id Company-Address
Company-Name
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(1t} Tabies:

Person

Social Sceuritv
Mame
Address-house-no
Address-street
Addregss-city
Address-state
Address-pincode

Company

Company-1d
Company-name
Company-acddress

Car

Licensc
Maodel
Yecar

Own (Assuming many o nrany reintionship)

Sacial security #
License

[s-Customer-of

Social security

Co.mpany-ld_

Accident-log,

Company-1d

License

- Character 0 Part of Primary Key.

Character L Primary Key

Charagler . 25

Charscier 20 . B
Characler 20 )

Character m

Character 20 -

Character 6

Chanacter 10 Primary Key

Character - - 20

Define as per regquirements

Character 10 Primury Key
Charactler 10
Numeric

Character 10 Part ol Primary Key.
’ Also a Foreign Key
« referencing Person Table.

Characier [0 Part of Primary Key. 1
Also a Foreign Key
referencing Car Table.

Also a Foreign Key
referencing Person Table.

Character 0 Part of Primary Key.
Also a Foreign Key
relerencing Conpany
Talile.

Character 10 Part of Primary Key.
Also a Foreign Key
referencing Company
Table.

Also a Foreign Key

Chara;c'éfr 10 Part of Primary Key.
y referencing Car Table.




Adate Date ‘ assumed descriminator i~ Practieat oo
AP RDBMS
weak entity. part of key.

Driver Character 25

Damage-amount  Numeric

Answer 2, Here are given three examples for an E-R diagram in which lh:. same enlity set
appears several times
EMPLOYEE - PERSON
MANAGER MANAGED SPOUSE SPOUSE
A N '
Repofts_io "Marriage

Answer 3,

PERSON

PARENTS " CHILDREN

One of the problems with such relationships is that 1o answer a query you may need
o join same tables again and again. However, they may be necessary in some
cases.

We are obviously concerned with entitics such as CLIENT' ROOM, 'md
BOOKING. A first attempt:

_ROOM {RoomNumber, NumherOf‘[)oublcs. NumberOfSingles.

WashingFacilities, Season, BasicPrice , SupplementaryPrice } are the atiribuics of
ROOM.

Season = |lowjmiddlejhigh] t.e., The value of season could be cither fow, middle or
high.

CLIENT [ClientName + ClientAddress, Client'TelephoneNumber}

BOOKING {KRoomNumber + DaicOlArrival, ClientName. ClicotAddress,
MNumberOlGuests, LixpectedStay, Deposit )

The underlined attributes are the primary key of the Gntity.

Now there exist attributes in ROOM, which cannat be {ound just from the key, To
tind thc price ol a room, you need both to know the RoomNumber aid the Season
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Answer 4,

" Exercisc 1

" Queslion 1.

" Question 2.

STUDENT @ 1 course

We solve this problem by creating a new entity ROOM-PRICE, which allows us'to

find the prices for any room in any scason. These atiributes are removed from
Room:

ROOM { RoamNumber. NumberQfDoubles, NumiberOfSingles,
WashingFacilities}.

ROQM-PRICE {RoomNumber + Season, BasicPrice, SupplementaryPrice }

Season = ["low"}"middle"["high"]
What about current occupancy of the room?

As some chenls W|I1 book aid then occupy, some will occupy without booking,
some will book without occupying......

ROOM-OCCUPANCY { ReomNumber + DaleArrived , NameAndAddress,
ExpectedLeavingDarte }

Can we [ind the Booking from the Room-Occupancy, and if not what else do we

need?
C e o> Cimie

COMPUTING SYSTEM -

Construct an E-R diagram for a hospital with a set of patients and a set of medical
doclors. Associale with cach patient a log of the various tests and examinations
conducted.

Explain the difference between a weak entity set and a strong entity. set.




* Question 3,

-Quaestion 4.

Consider the enitity EMPLOYEE with following atrribures; ' P'raciienl en

RDIEMS
s . Emp_ID
» Employee Name
*  Address
= Plone

s Dependent_Name

¢ Relationship_to_Empioyce
»  Skill

= Decsignation

. Designation_Start_Date

s Salary

» Salary_Start_Date

Using the EMPLOYEE éntity, convert each of the one-to-many association into a
weak entity and a relationship. Identify the discriminator of each weak entity and
the attributes of each relationship.

Give examples of;
* A many-to-many relationship in which one of the participant is a tgbak entity.
[

* A many-to-many relationship in which one of the participant is another
relationship.

» Anexistence dependency.
s A wenk entity.
*  An entity with composite atiributes,

*  An entity wilth muitivalued attributes.

1]




:{‘;‘;‘I";:‘ on Question 5. The people’s Bank offers five types of accounts: b, ciecking, premium savings;
" daily interest saving, and money market. 1t operales a number of branches and a
client of the bank can have any number of accounts. Accounts can be joint, i.e.,
more than one client may be able to operate a given account. ldentify the entities of
interest and show their attributes. What relationships exist among these entities?

Draw the corresponding E-R diagram.

1

Question 6. A University decides to computerise it’s registration system. Identify the possible
- enlities and relationships and Draw the B-R Diagram. '

1.4 FUNCTIONAL DEPENDENCY AND NORMALISATION

1.4.1 Functional Dependency

-Qllt;.'S[‘lOI'l l. Find the FDs in following relations. ldentify the problem and give the remedy.
Enrollment

Student-Name | Course lPhone No. | Department Grade
Jones 353 237-4539 Comp. Science _ A
Ng - 329 477-1390 | Chemistry A
Jones, 328 237-4539 | Comp. Science . B
Martin - 456 388-5183 Physics C,
Dulles .293 370-6259 Decision Science - B
Duke 491 823-7293 Mathematics . C
Dukg 353 823-7293 | Mathematics -B

12




Question 2.

Question 3.

Questio: 4.

Question 5.

Student-Name | Course | Phone No. | Department Grade ::;;“l::i o
Jones 491 - 237-4539 Comp. Science C
Evan 353 842-1729 Comp. Science A+
Baxter 379 839-0827 English - B

Constder the following relation TIME_TABLE.

Professor Course Room | Day Time
Mrs. Shah Maths 20. Mon. 9:00 a.m.
Mr. Budhiraja History 10 Mon 2.00 a.m.
Mrs. Shah Maths 22 Tue 10:00 a.m.
Mrs. Mehta Commerce |40 | Wed 11:00 a.m.
Mr. Budhiraja History 11 Fri 12:00 a.m.
Mr. Kumar Maths 23 Wed 12:00 a.m.

Qut of the FDs Course = Prof, and Prof ~» Course, which one is satisfied and
which one.not. Give reasons.

Consider the relation STUDENT_INFORMATON.

Name Course Tel No. | Major Prof Grade
Jyoti History 5579590 | Maths Mrs. Shah A '
Neeta English 4254589 | Hindi Mrs. Vats B

Jyoti Maths 5579590 | Maths Mr. Kumar B
Mahesh [ Hindi 6239387 | Physics Mr. Venkatesh | A
Sumit Computer 2231748 | Commerce | Mr. Mishra C

. | Science
Vikas Physical 6346666 | Chemistry | Mr. Chaubey |B
Chemistry
Vikas . Political Science | 5346666 | Chemistry | Mr. Pandey In prog

Find the various FDs in above relatibn which are satisﬁed.

Consider the relation STUDENT ADVISOR (Name, Department, Advisor) with
the following functional dependencies:

Name > Dépanment

Name 2> Advisor

Advisor = Department

Decompose the relation STUDENT_ADVISOR into STUDENT_DEPARTMENT

(Mame, Depariment) DEPARTMENT_ADVISOR ( Department, Adwsor) Tell:
- whether the decomposilion is lossy or not. -

T

Here are two sets of FDs for a relation R {A, B, C, D; E}. Are they eq'uiv‘alent?

) A9B AB>C D= AC DE
2)  ASBC D> AE -

13
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Answer |: Tie relation has f‘ollowing FD
Student-Name > Phone No.
Student-Name =» Department
Student-Name,Course = Gra&e

- The problem with the relation is that unless the student takes atleast one-course,
we cannot enter data for the student. And the other problem is that a change in the
Phone No. or Department can lead to inconsistencies in the database. To rectify
the relation is decomposed as follows:

Student

Student-Name | Phonc No. - Department
Jones 237-4539 Comp. Science
Ng~ 427-7390 Chemistry
Martin 388-5183 Physics

Dulles 371-6259 Decision Science
Duke 823.7293 Mathematics
Evan 842-1729 Comp. Science
Baxter 839-0827 English

Enroll:

Smden;-Name Course Grade

Jones. 353 A

Ng’ - 329 A

Jones 328 B

Martin 456 C

Dulles 293 B

Duke | 491 c

Duke 353 B :
Jones 491 C

Evan 353 A+

Baxter 1379 B

Answer 2. In order to verify whether a given FD X = Y is satisfied by a relation Rona

relational scheme R or not, we find any two tuples with the same X value, the FD
X > Y is satisfied in R, if for the same value of X the values of Y in tuples must -
be same. "

T
.-




Answer 3,

Answer 4.

Thus, here the FD Prof - Course is satisfied, as for any iwo same value for Prof,
the value of Course will always be same, example, Mr. Budhiraja is teaching
history only, and Mrs. Shah is teaching mathematics only.

But the FD Course=> Prof is not satisfied, as Maths could be taupht by Mrs. Shah
as well as by Mr. Kumar, thus, for the-same value of Course the value of Prof is
not same, ) '

The following function dependencies are satisfied in the above relation,

Name > Tel No

Name <> Major

Nanme, Course > Grade

Course > Prof (The present instance of table does indicate this FD as well Prof -

Course FD, one needs more data to find which of the two actually
hold or ask questions as per example 2 above.)

We decpmpoi;e the STUDENT_ADVISOR into two relations:

STUDENT_DEPARTMENT and DEPARTMENT_ADVISOR. We join the both
of the relations STUDENT_DEPARTMENT and DEPARTMENT_ADVISOR
into a new relation NEW_ STUDENT_ADVISOR. -

We can clearly see that the new relation NEW_ STUDENT_ADVISOR is lossy.

STUDENT_ADVISOR _

Name Department | Advisor

Jyoti Maths Mrs. Shah
Neeta Hindi Mrs. Vatg
Mahesh * | Physics Mr. Venkatesh
Sumit Commerce ‘Mr. Mishra
Vikas . | Chemistry Mr. Chaubey

STUDENT_DEPARTMENT

DEPARTMENT _ADVISOR

Name Department Advisor Department..
Jyoti Maths Mrs. Shah Maths

Neeta Hindi Mrs. Vats Hindi

Mahesh Maths Mr. Kumar Maths

Sumit Physics Mr. Venkatesh Physics -
Vikas Commerce Mr. Mishra Commerce
Mr. Chaubey Chemistry .

Mr. Pandey Chemistry '

Practicai wy.
RNBALS
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Answer 5.

. NEW_ STUDENT_ADVISOR

Name | Department | Advisor

- Jyoti Maths Mrs. Shah
Jyoti Maths Mr. Kumar
Neeta Hindi Mrs. Vats
Mahesh | Physics Mr. Venkatesh

Sumit | Commerce Mr. Mishra

Vikas = | Chemjstry Mr. Chaubey
Vikas | Chemistry Mr. Pandey

Please note that Student_Adyvisor relation suffers from Insertion anomaly. The
information that Mr. Kumar is an advisor of Maths department cannot be stored in

“the table as he is not advisor to any student at present. This information is shown

in Departiaent_Advisor. On taking join of Department_Advisor and

‘Student_Department on¢ will get as many tuples per student as the total number of

advisors in that department. Mathematically, the joining attribute of the two tables
is Department. The decomposition would have been lossless if any of the
following had hold: Department = Name OR Department > Advlsor Both of
them are not in the FDs, thus decompaosition is [ossy.

Please note that this decomposition is not preserving the FDs also as the functional
dependency Name -> Advisor is lost. Please find out which normal form the
relation is presently in. 1f we decompose the relation as Student_Advisor and
Advisor_Department, the decomposition will be loss-less. Please note in the said
case the dependency Name = Department will be maintained as transitive
dependencies:

Name = Advisor (in Name_Advisor)
and Advisor > Department (in Advisor_Department)
=> Name - Depariment

They are equivalent. Let us consider the FDs of the first set as follows:

) A>B
2) AB>C
3) D AC
4) DYE

Please note that if A B, then for an'y given value of A, B can be delermined,
which |mphqs that in FD AB=> C, only by knowing A we can determine B and,

lherefore C also.

Tl}us instead of FD AB > C; A->» Cis a better version as A ->» B exist. |

The FD D > AC also means, D => A as well a5 D-> C, since A - C has been just
derived therefore, D = A and A 2 C implies D = C by transumty and so can be
dropped, leaving the FD.

D2>A

The fist set of FDs is thus equivalent to the following irreducible set:




" Exercise 2

Question |:

Question 2:

. Question 3:

ADB I‘n!:litnl un
AS>C RIDMN
DA

DYE

The second set of FDs e

A->BC-
D 2> AE is clearly also equivalent to this irreducible set. Thus, the two given seis
are equivalent.

Given a relation R(x, y, z, t) and a set of functional dependence

X2y
x>z -
x>t

" 1s the decomposition of rélation in R1 (. ¥), R2 (x, 2) and R3 (x, t) loss-less? Is it
necessary to decompose the table? Suggest situations where you would like to
have such decomposition,

........ @ -ireeeeeriieiramaiecesmereeseerrenssssariasesiseaeersenernrebeaterennrassnanerieninre O
Remo-ve the redundant FDs from the follox\_'ing set:
A BC
AB = CD
B>D
D2E
BC 2D
What are the possible candid:;te keys?
In a given insﬁnw of a relation, how will you ascertain whether a given FD exists?
Explain.with examples.
> . 17




I'rircticel un Question 4.

HDPOMS
Question 5. Befine Second-Normal Form.
Question 6. Define the Third Normal Form and the Boyce/Codd Normal form with examples.
Question 7. What are Multilevel Dependencics?
1.4.2 Normalisation
Consider the fallowing relation STUDENT. Normalise the following relation:
Table 4.1
Student-Id FirstName | LastName Major
123-45-6789 Jack Jones Library and Information Science
222-33-4444 Lynn Lee Library and Information Science
987-65-4321 Mary Ruiz Pre-Medicine
123-54-3210 Lynn Smith Pre-Law .
111-33-5555 | Jane Jones Library and Information Science
You can easily verify for yourse!f that above refation STUDENT satisfies the deﬁnitibn- of INF:’
viz,, it has no duplicated rows; each cell is single-valued (i.e., there are no repeating groups or
arrays); and all the entries in a given column are of the same kind:
8




‘In Table STUDENT, we can see that the key, Student-1d. functionally determines the other ::;';I\I::' on
attributes; i.e., a given Student-Id implies (determines) a particular value for each of the attributes o
FirstName, LastName, and Major (assuming, at least for the moment, that a student is allowed to

have only one major). In the arrow natation:

Student-Id > FirstName

Student-ld > LastName

Student-Id => Major.

A key attribu;e will, by the definition of key, uniquely determine the values of the other étlributes in
a table: i.e.. all non-key attributes in 2 table will be functionally dependent on the key. But there

may be non-key attributes in a table thal determine other attributes in that table, Consider the .
following table:

Table 4.2
FirstName | LastName Major Level |
Jack Jones LIS Graduate
Lyan ° Lee LIS Graduate
| Mary Ruiz Pre-Medicine |} Undergradualte
| Lynn Smith Pre-Law Undergraduate
Jane Jones LIS Graduate

In Table 4.2 the Levé] attribute can be said to be functionally dependent on the Major attribute,
Thus, we have an example of an attribute that is functionally dependent on a non-key attribute. This
statement is true in the table per se, and that is all that the definition of functional dependence
requires; but the statement also reflects the real-world fact that Library and Information Science
(LIS} is a major that is open only to graduate students and that Pre-Medicine and Pre-Law are
majors that are open only to undergraduate students.

Table 42 has another interesting aspect. Its key is a composite key, consisting of the paired
attributes, FirstName and LastName. The Level attribute is functionally dependent on this

composite key, of course; but, in addition, Level can be seen to be dependent on only the attribute
LastName. (This is true because each value of Level is paired with a distinct value of LastName., In
contrast, there are two occurrences of the value Lynn for the attribute FirstName. and the two Lynns

. are paired with different values of Level, so Level is not-functionally dependent on FirstName.)

Problems in Table 4.2—

Thus this table fails to qualify as a 2nd Normal Form table, since the definition of 2NF requires that
all non-key attributes be dependent on all of the key. (Admittedly. this example of a partial
dependency is artificially contrived, but nevertheless it illustrates the problem of partial
dependency.)

We can turn Table 4.2 into a table in 2NF in an easy way. by adding a column for the Student-1d,
which will then be the natural thing to use as the key.
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Table 4.3

{ Student-Id TFirstName | LastName | Major ‘Level
123-45-6789 Jack - Jones LIS Graduate
222-33-4444 Lynn Lee LIS, Graduate
087-65-432] "‘Mary Ruiz Pre-Medicine | Undergraduate
[23-54-3210 Lymn Smith Pre-Law Undergraduate
[11-33-5555 Jane Jones LIS Graduate

With the Student-1d defined as the key, Table 4.3 is in 2NF, as you can easily verify. This illustrates
Lhe fact that any table that is in 1NF and has a single-attribute (l ¢, 1 non-composite) key is.
automatically also in 2NF.,

Problems in Table 473—

It contains some repeated information about the LIS-Graduate pairing.

Consider what would happen to our knowledge (at least, as explicitly contained in a table) of
the level of the major, Pre-Medicine, if Mary Ruiz left Enormous State University. With the
deletion of the row for Ms. Ruiz, we would lose the information that Pre-Medicine is an
Undergraduate major. This is an example of a deletion 2nomaly. We may possess the real-
world information that Pre-Medicine is an Undergraduate major, but no such information is
explicitly contained in a table in our database. /

Suppose that a new student wants to enroll in ESU: e.g., supposc Jane Doe wants to major in
Public Affairs. From the information in Table 4.1 we cannot tell whether Public Affairs is an
Undergraduate or a Graduate major; in fact, we do not even know whether Public Affairs is an
established major at ESU. We do not know whether it is permissible to insert the value, Public
AfTairs, as a value of the attribute, Major., or what to insert for the attribute, Level, if we were to
assume that Public Affairs is a valid value for Major. The point is that while we may possess
real-world information about whether Public Affairs is a major at ESU and what its [evel is, this
information is not explicitly contained in any table that we have thus far mentioned as part of
our database. This is insertion anomzaly.

Although Table 4.3 is in 2NF, it is still open to the problems of insertion and deletion
anomalies, as the discussion in the preceding section shows. The reason is that Table 4.3 deals
with more tha.n a single theme. ‘

What can we do to.turn it into a set of tables that are, or at least come closer to bemg, single-
theme tables? - - :

A reasonable way to proceed is to nole that Table 4.3 deals with both information about
students (their names and STUDENT-IDs) and information about majors and levels. This
should strike you as two different themes. .

Presented as follows is one possible set of single-theme tables dealing with the information in
Table 4.3. One question which has also been addressed is: Can a student have more than one
majors? If the answer is not then we can represent the information in just two relations R1
(Student-1d, FirstName, LastName major) and R2 (Major, Level). But if the answer to the
question is no (please note in that case key in table 4.3 will be (Student-Id + Major) then we
need to decompose the relation in' following three tables:

\ 7T e i




I'raclical on

Table 4.4 Tableds " Tabled.s RDBAIS

Student-Id | FirstName [ LastName Major Level Major Student-1d
123-45-6789 | Jack - Jones LIS Graduate LIS 123-456789
222-33-4444 | Lynn Lee Pre- Under- LIS 222-33-4444

’ Medicine | graduate '

Ay
987-65-4321 | Mary Ruiz Pre-Law | Under- Medicine | 987-68-4321
graduate
123-45-4321 | Lynn Smith Public Graduate Pre-Law | 123-54-3210
Affairs

111-33-559% | Jane Jones | LIS 111-33-5555
999-§8-7777 | Newton Gingpoor _ -

The three preceding tables should strike_you as providing a better arrangement of the information in .
Table 4.3. ’ ' '

For onc thing, this acrangement puts the information about the students into a smaller table, Table,
4.4, which happily fails to contain redundant information about the LIS-Graduate pairing. For
another thing, this arrangement permits us to enter information about students (e.g., Newton
Gingpoor) who have not yet identified themselves as pursuing a particular major. For stil} another
thing, it puts the information about the Major-Level pairings into a separate table,

Table 4.5, which can easily be expanded to include information (e.g., that the Public Affairs major
is at the Graduate level) about majors for which, at the moment, there may be no students
registered. . -

“Table 4.6 provides the needed link between individual students and their majors (note that Newton
Gingpoor’s STUDENT-ID is not in this Table 4.6, which tells us that he has not yet selected a
major). ) _

Tables 4.4 to 4.6 are single-theme tables and a[é in 3NF, as you can easily verify.

Ples:se note that the example covered here just try to reflect how you fnay do a design without
worrying too much about the definitions of nofmalisation. However, for complete details on FDs,
MVDs and normalisation piease refer to block1 unit 3 of this course where overall process is
explained through examples,

We are not giving any specific exercises in this section as normalisation is part of .overall design

process, therefore, you must normalize all the designs, which you will create as per further
EXercises.

1.5 STRUCTURED QUERY LANGUAGE (5QL)

You have already gone through SQL in CS-06, we present an example here.
Consider the supplier relations.
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S# (Supplier No.) | SNAME (Supplicr Name ) S'i‘ATUS CITY
51 | Smith 20 London
S2 Jones 10 Paris .
83 Blake . 30 Paris
54 Adams ' 30- Athens
S5 Clark 20 London
SP '
SH P# (Part No.) Quantity
Sl ' Pl ' 300
Sl P2 200
52 Pl 100
52 P2 400
53 P2 200
54 P2 - 200

Question 1.

Question 2.

Question 3,

Question 4.
Question 5,

Question 6.

Question 7.

Question 8. .

Get supplier numbers for suppliers with status > 20 and city is Paris.

Get Supplier Numbers and status for suppliers in Paris, in descending order of
status,

. Get all pairs of supplier numbers such that the two suppliers arc located in the same

city. (Hint: It is retrieval involving join of a table with itself)

Get part numbers supplied by more than one supplier. (Bint: It is retrieval with a .

sub-query, wilh_ interblock reference and same table involved in both blocks).

...................................................................................................

Get supplier numbers for suppliers who are located in the same city as supplier S1.

{Hint: Retrieval with sub query and unqualified comparison operator), _

Get supplier names for suppliers who supply part Pl. (Hint: Retrieval using
EXISTS)




Question 9.«

Qucstion 10.

Question 11.

Question 12.

Question 13.

hQuesﬁon 14.

Question _15

Question 16.

Question 17.

Question 13,

Question 19,

Get part numbers for parts whose annm.y is greater than 200 or are currently
supplled by $2. (Hint: Use a retrreval usmg union).

Suppose for the suppller S5 the value for status is NULL instead of 20. Get supphcr
" numbers for suppliers greater than 25 or is NULL: (Hint: Retricval using NULL ).

Get the number of Supptiers, who are suppiying at least one part. (Hint: This query
is using the built-in function count).

- For each part supphed get the part no. and the total quanmy supplied for that part.
{(Hint: The query using GROUP BY). :

Get part nimbers for all parts supplied b-y‘m_orc than one supplier. (Hint: It is
GROUP BY with HAVING). .

For all parts such that the total quantity supplied is greater than 300 (exclude from
the total all shipments for which quantity is less than or equal 1o 200), get the part
no. and the maximum -quantity of the part supplied, and order the result hy
descending part no. within those maximum quantity values which are in ascending
order.

Double the status of all suppliers in Lendon. (Hint: UPDATE Operation).

Let us consider the table TEMP has one colurmn, ca'led P# Enter inta TEMP- part
numbers for all parts supplied by S2.

Consider the following Relational database.
employees (eno, ename, address, basic salary)
projecté {pno, pname, nos-of-staff-alotted)

workin (pno,eno,pjob)

Praclicat on
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Two queries regarding the data in the above database have been formulated in

SQL. Describe the queries in English sentences.

() SELECT ename
FROM employees
WHERE eno IN ( SELECT eno
FROM workin
GROUP BY eno
HAVING COUNT (*)}= )
(SELECT COUNT (*} FROM projects));

(i) SELECT pname
FROM projects .
WHERE pno IN ( SELECT pno
FROM projects
MINUS
(SELECT DISTINCT pno
FROM workin
GROUP BY eno));

Model Answers

Please note:

In certain Database Management System S# or P# may not be accepted kindly use;sno, poo

instead. .

Answer 1. SELECT S#
FROM §
WHERE CITY = ‘PARIS’
AND STATUS > 20

Result:

S#
S3

Answer 2, SELECT S#, STATUS
FROM §
WHERE CITY = ‘PARIS’
ORDER BY STATUS DESC




Answer 3.

Answer 4.

Answer 5.

Result:
S# STATUS
S3 _ 30
52 10

SELECT IFIRST.S#, SECOND.S#
FROM S FIRST, S SECOND
WHERE FIRST.CITY = SECOND.CITY AMD3 FIRST.S# <SECOND.S#

Please noté the condition a®~r AND is needed to make sure that you do not get
tuples where Supplier number is same; and do not get the tuples which are repeated
in reverse order. For ciample, S1 §5’s reverse order is $5 S1. You may try the
query by not giving clause after AND also, you will find the difference.

Result:
SH S#
Sl 85
52 S3

&

SELECT DISTINCT SNAME

FROM S, SP -
WHERE S.5# = SP.S#

AND SP.P& = ‘P2’

Result:

SNAME
Smith
Jones
Blake
Adams l

Or, SELECT SNAME
FROMS .
WHERE S# = ANY ( SELECT S#
"‘FROM SP
"WHERE P4 = ‘P2’ )
Tn this quéry, we are making a set of supplier numbers using the sub query “who
supply a part P27, '

SELECT SNAME
FROM §

WHERE S# IN
(SELECT S#
FROM SP
WHERE P# = ‘P2")

Practicnl ou
RDBAMS
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Answer 6;

Answer 7,

Answer 8.

Answer 9,

SELECT DISTINCT P#
FROM SP SPX
WHERE P# IN ( SELECT P#
FROM SP _
WHERE SP.P# = SPX.P# AND SP.S# < SPX.S#)

Result:

PH .
Pl
P2

SELECT S#

FROM §

WHERE CITY = (SELECT CITY
FROM §
WHERE S# = *S1")

Please note that this query will work as S# is the key to relation S and will result in
one city for Supplier S1. [t may create problem if value of city for S1 is NULL.

Result:

S#
Sl
85-

SELECT SNAME
FROM S
WHERE EXISTS (SELECT *
FROM SP
- WHERE SP.S# = S.5¢
AND P# = 'P1)

Result:

SNAME
SMITH
JONES

SELECT P#

FROM SP

WHERE QUANTITY > 200 UNION SELECT P#
FROM SP
WHERE S# =82’

T LT




Angwer 10.

Answer 11,

Answer 12,

Answer 13.

Answer 14,

- WHERE STATUS > 25 OR STATUS ISNULL

. WHERE QUANTITY > 200

Result: ’ I'rnctical on
. RDBMS

P#
2l
P2

SELECT S#
FROM §

Resuit:

S#
S3
S4
S5

SELECT COUNT (DISTINCT S#)
FROM SP

" Result: 4

SELECT P¥. SUM(QUANTITY)
FROM SP '
GROUP BY P#

Result:

PH
Pl . 400
P2 1000

- SELECT P#

TROM SP
GROUP BY P#
HAVING COUNT (*) > |

Please note it is almost the same query as we had in question 6.

SELECT P4, MAX(QUANTITY)
FROM SP

GROUP BY P#
HAVING SUM(QUANTITY) > 300
ORDER BY 2, P# DESC

This is a very interesting query, please lry various ascending, descending
combinations.™ . )

R
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Answer 15:

Answer 16.

Answer 17.

Answer 18.

Answer 10,

Exercise_S

Question 1.

UPDATE S
SET STATUS =2 * STATUS

. WHERE CITY = ‘LONDON’

INSERT INTO TEMP
SELECT P#

FROM SP

WHERE S# =82’

INSERT INTOQ SP( S#,P#,QUANTITY)
VALUES ( “85°,'P7",100)

. Note: Part P7 can be added only if one Supplier is supplymg it; therefore, we

assume that Supplier 85 is supplying it.

To make sure that on deletion of few tuples from S will cause Cascading deletion
from 3P, we need to set up Referential Integrity. constraint. If this constraint is set
between SP and S, then the deletion of record in § will cause Cascadmg deletion of
records in SP.

Thus, in such cases the following command will be sufficient to perform the
required deletion.

DELETE FRCM S
WHERE S# IN ( SELECT S#

FROM S
WHERE CITY = ‘LONDON")

(i) Give names of employees who are working on all projects. -

(i) Give names of the projcts, which are currently not being worked upon

3

An ofchestfa dﬁﬁbase consists of the following relations:
CONDUCTS (Conductor, Composition }

REQUIRES (Composition, Instrument)

i’LAYS (Player, Instrument ) |

LIKES (Player, Composition)

Give the query in SQL,

1} List the players and their 1nstmmen!s who can be part of the orchestra when
Latifa Melody conducts. “

L=




Questipn 2.

Question 3.

2) From the list of players on previous page; identify those who would like the ","'“,:'“’“
composition they are to play. KDBALS

Consider the following relational scheme:

COURSES (eno, cname)

STUDENTS (roll no, Sname, age,year)

'REGISTERED FOR (gno, roll no)

"The underlined attributes indicate the primary key for relations. The “year™

attributed for STUDENTS relation indicates the year in which the student is
currently studying (First year, second year elc.)

Waite a SQL Query to find the age and year of youngest srudent in each yesr.

Consider the Car-insurance database given by ’QI in Section E-R Diagrams.
Construct the tables and enter meaningful data and create following SQL Queries

-

for this relational database. .

1) Find the total number of people whose cars were involved in accidents in 1998,

2) Find the total number of accidents in which the cars belonging to “Ram
Kumar” were-involved.

3) Add a new cuslomer to the database,
4) Delcte the Mercedes belonging to “Ram Kumar.”

3) Add a new accident record for the Toyota belonging to “Rashmi Sinha.”

...................................................................................................
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Director
Dir_id | Dir_lname | Dir_faame | Dir_phone Dir_nddress Dir_city | Dir_statc | Dir_zip
C001 | Lawrence Marlin 41556589932 | 6223, batewtan | DBerkely | CA 23705
Do02 Leker Larry 415986-7020 | 309, 63" Oakland | CA 94618
! Noor, S1¥ 431
Doo3 | Nichols Mike 415548-7723 | 589 Danvia Berkely | Ca 94705
Ln.
DO04 | Schacfur Lric #0K826-0742 | 67, Seventh Salelake | UT 84152
Avenue cily
DO0s Frears Stelen #01826-0752 | 3 balding Saltiake | UT 84152
Place cily :

Some sample records arc given in the table above. .

a) Add more records in the table using SQL.

b) Perform following queries: ) i
e Display all the rows in the director table.

e List the name of directors who live in state CA,

e List the id’s of all directors. To improve readability change the headings
© suitably. : ‘

= List the name of directors who have id’s’bclween ‘D003’ and ‘DO05’ (both
’ inclusive).

o List the names of afl directors whose phone numbers start with 41.

Question 5. .For the PROJECT, EMPLOYEE, and ASéiGNED__TO relations—
PROIJECT (Project#, Project_Name, (.Zhief_lmchit?,ct)
EMPLOIYEE (EmpH, EmpName)
" ASSIGNED_TO (Project¥, Emp#)
express the fo-llm_ving queries in SQL.:
1) Get Emp# of employees w;)rking_ on project numbered COMP100.
2) Get details of employees (name and uumpcr) working on project COMPI00.
3) Get details of empl-;)yees working on all détabase projects.

4) Get details of employees working on both COMP 100 and COMP101. '

30




Question 6.

Get cmployee numbers of employees who work on at least all those prOJects Practica os.

that employee! 05 works on. RDREMs

Get employee numbers of employees who do not work on broject COMP200.
Get employee numbers of employees who work on all projbr_;ts.

Get employee numbers of employees who work on at least one project that
employee 105 works on.

Consider the employce database given below Give an expressmn in SQL for each
of the following queries:

EMPLOY EL (Em ployec—Namc, Strect, City)

WORKS (Employce-Name, Company-Name, Salary)

COMPANY (Company-Name, City) - -
MANAGES (Employee-Name, Manager-Name) Ly

1)
2)

3)

4)

3)

6)

Find the names of all employees who work for First Bank Corporation.

Find the names and cities of residence- of all employ~=s who work for the First
Bank Corporation.

Find the names, street address, and cities of residence of all employees who
work for First Bank Corporation and earn more than.Rs.10,000.

Find the employees in the database who live in the same cities as the
companies for which they work.

Find alf employees in the database who live in the same cities and on the same

_streets gis do their managers.

Find all employees in the database who do nof work for First Bank
Corporation.

31
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7) Find all employees in the database who earn more than évery employee of
Small Bank Corporation.

8) Assume that the companies may be located in several cities. Find all
companies located in every city in which Small Bank Corporation is located.

2) Find all employees who earn more than the average salary of all employees of

their company.
10) Find the company that has the most employees.
11} Find the company that has the smallest payroil.

12) Find those companies whose employees earn a higher salary, on average, than
‘ the average salary at First Bank Corporation. :

1.6 MICROSOFT-ACCESS

Question 1,

Question 2.

Design a package known as “Library Book Collection Swstem” that will make
.accessing books and author details in a library casier and more efficient. 1t shouid
make use of simple forms and queries to generate reports on authors and books.

Consider a database for EMPLOYEE and their dependents.and show the steps of .

creating tables, giving queries, making forms and reports etc. in MS-ACCESS.

Model Answers

Answer [.

In the beginning we need to-know that what are our goals in a “Library Book
Collection System™, i.e., what should be the functionality in the system.

. L




In broad sense, our “Library Book Collection System” should be abl$ to provide: :'1’1;';::;' on
e Detailed Report on all authors and books
» -List of books on same topics or subjects'.

o . Displaying al! the books written by an author.

Please draw the E-R diagrams of this system-yourself aasu'ming at least three
entities: Book, Author, and Publisher.

However, the objective of this example is to show how tables and forms may be
created, 50 We are assuming a very elementary design of the database, as follow:

-Database Name: Bobk Collection
Number of tables: 2
Name of tables: 1) Books and, 2) Authors

Now let draw schematic diagram to show table Relationships using primary/foreign
key.

BOOKS , AUTHORS
BOOK ID(PK) 1 |AUTHORID.(PK)
BOOK TITLE _ N FIRST NAME
BOOK TYPE | LASTNAME |
AUTHORID (FK) | - NATIONALITY
PUBLISHERID | WORKING AS
PRICE

PAGES

Assumption: One book is written by only one author. (You must attempt to
rerOva this-assumption and in that case your design will be differént. In Fact it will
of three tables.) :

PK: PRIMARY KEY

FK ; OREIGN KEY

FORM DESIGN

Form Name | Form Type | Description Table/Query used
BOOK -1 Columnar Used to enter data in BOOKS &
DE_TAILS . the BOOKS table " AUTHOR-
AUTHOR Columnar Used to enter data in AUTHORS
DETAIL the AUTHORS table
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The form would like as follows:

AUTHORID
FIRST NAME
LAST NAME
NATIONALITY
WORKING AS

PHOTOGRAPH

BOOK

BOOXK TITLE

" BOOK TYPE

AUTHOR-TD/NAME -

PUBLISHER-ID

PRICE

PAGES

AUTHOR DETAILS

-
I
l
—
l

BOOK DETAILS

LI_L_L__L_

BOOK ID

TITLE

TITLE TYPE

PUB.ID

PRICE | PAGES

Validations to be performed:

1} BOOK ID in the BOOKS table to be unique.

LT T o




2)" AUTHOR ID in the AUTHORS table to be ﬁniquc. . : ﬁl;;:\l:;l on
3} BOOK TYPE to be “General”, “Technical”, “Fiction™, “*Science” erc.

4) PRICE> 0.

5) TOTAL PAGES>0

6) None of the fields to contain NULL values.

7) AUTHOR ID in BOOKS table must exist in AUTHORS table (Referential Integrity).
QUERIES USED

Query Name | Query Type | Description Table used
AUTHORS Simple Displays details of all authors AUTHORS
i . ;
BF)OKS Simple Displays details of all books BOOKS
q|OOK AND j Simple Displays bath book details and their | AUTHORS AND
ﬁfUTHORS corresponding authgr details DETAILS
|7‘IPORT OUTLINE
[Report Name | Report Type Description Tables/Query uscd
IAUTHORS AUTO REPORT Displays details of all ' AUTHORS
- COLUMNAR authors
‘.’ BOOKS AND | MULTIPLE TYPE | Displays details of all | AUTHORS AND
AUTHORS REPORT authors and books BOOKS
REPORTS
AUTHORS USED
AUTHORS
AUTHOR ID i
FIRST NAME ~ Hari Shankar
LAST NAME Parsai
NATIONALITY Indian
WORKING AS Artist
PHOTOGRAPH
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AUTHORID 1
NAME Hari Shankar Parsai
NATIONALITY Indian
WORKING AS Artist
BOOKS BY HIM:
-BOOK. TYPE - Literature (Satire)
BOOK ID BOOK TITLE TOTAL PAGES PRICE
1 Tab ki baat aur thi 100 S0/-
2 Kahani Sangrah . 500_ 1.00/-

The above is just a sample design; you may create your own designs based on the needs, Try
implementing above design in MS-Access after going through answer 2 given here.

Answer 2. Let us consider the table Employee and dependents with the description as follows.
See the steps for creating the lable in the third block of your course i.e.. the block -

for MS-ACCESS. You must design more complex database after going through
that block.

As we know any table in MS-Access has three columns viz,, FIELD NAME,
DATA TYPE, DESCRIPTION. ‘

Let us consider the case of EMPLOYEE table. The columns of EMPLOYEE table
will have following fields:

¢ Employee Name

* Employee Code

¢ Employee Salary.

¢ Employee Dale of joining
Let us consider the case of DEPENDENTS table. Tﬁe columns of DEPEND-ENTS
table will have following fields:
¢ Field Name

. Emﬁloyeé Code

s Dependent Name

s Relation with Employee

36




Datatype

" There are different datatypes provided by the MS-Acc:ess, as:

|Memo
Number
DatefTime
Currency
AutoMNumber
YasiNa

-1 OLE Object
Hyperlink
Lookup Wizard...

For above example, we will choose the following data types for the various

attributes,
EMPLOYEE DEPENDENTS
Field Name Data Field Name Data
Type Type
Employee Name text Employee Code Text
Employee Code -Text Dependent Nante Text
Employee Salary number || Relation with Employee | Text
'Employee Date of - | date/time ‘
joining* :
Description Field

It contains the description oftﬁe field for example for the Employee name the

description will be “this field is for the name of the Employce of the Organisation”,

* Creating a Table

The easiest way to create most common tables for business or personal use is with

the table Wizard however you can also create a table without the Table Wizard.
Here we will be considering creating 2 table wilhout using the wizard. The steps

are:

1} In the Database window, click the Table bution (or choose Tables from the

View menu).

2) Choose the New button. Microsoft Access displays the New Table dialog box.

3) Choose the New Table button, Microsoft Access opens a blank Table window
in Design view,

-
I o=
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The above figure shows the creation of the Employee lable in the same way you
should create the Dependent Table. :

When you design ar modify a table, you specify the figlds that you want it to
~ contain in the upper portion of the Table window. In the lower portion you can
enhance your lable by setting properties for each field.

Setting a Primary Key

Microsoft Access works most efficiently if you specify a primary key. The primary
key of a table consists of one or more fields that uniquely identify each record you
store in the table. A primary key is often an 1D number or code, since this type of
value is always different for cach record. ' -

Steps to set the Primary key:

1) Click the field that you want to use forthe primary key. To create a muitiple-
field primary key, hold down the CTRL key and click the field selector to the
left of each field that you want to include,

2) From the Edit menu, choose Set Primary Key (or click the set primary key
o button on the toolbar). - ‘

) 3) Microsoft Access adds a key indicator to the left of the field or fields you
specify as the primary key.




In the Employee Table the Primary key is the Employee code and in the Dependent  Fraciest on
Table the Primary key is a multiple-field primary key, which includes Employee . M
code and Dependent name :

Saving the Table

After you add fields to a table, you must save the table design before you can add
any records. After you save the Table, its title appears in the list of tables in the
Database window.

Steps to save and name a Table:
1) From the File menu, choose Save.

2) If you are saving the table fore the first time, type a r;an‘ie for the table, and
then choose OK.

Setting of Relationship

Steps for setting of relationship:

1) Employee code of EMPLOYEE should be linked to employee code of
DEPENDENT. - .

2) . Here we would like to enforce referential integrity with Cascade, Delete and
Update refated records because if some employee leaves the Company then his
Dependent records should also be deleted.
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Creating a Query

Here we will be creating a Query 1o display the details of an employee including
" his dependents when the employee code is given.
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To Create a Query withont a (lJu_ery Wizard-, RDBMS n

1} In the Database vnndow click'the Query button..

2) Choose the New button
3) Microsoft Access displays the New Query dialog box.
4) Choose the New Query button. -

5) Microsoft Access opens a Select Query window and displays the Add Table
dialog box, which dlspla)"' the tables and queries in your database

6) Select the table that contains the data you want to add to your query:

7) In the Query window, Microsoft Access displays a field list for each table you
- select,

8) Choose the close button. ‘ C L '

Saving aQuery
1) From the File Menu, choose Save (or click the Save button on the toolbar).
: 2) Ifyou are saving the query for the first time, type the name for the query, and
then choose OK. A query name can contain upto 64 characters and can include

spaces.

The above Query should generate the following output:

EchruloIIA:cu'r [v:mpdcp Sclcelﬂuctyl
: o EY "
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To create a Form without a Form Wizard- )
1) 1In the Database window, click the Form button (or choose Forms from the
' View menu). )
2) Choose the New Button {or choose New from the File menu, and then choose
Form). o
3) Microsoft Access displays the New Form dialog box.
Voo Lo 4) From the Select A 'fablez'Query list box, select the table or query that contains’
) the data you want to display on the form. (If the form won’t contain data, don’t
make a selection in this list.)
.5) Choose the Biank Form bution.
L __/ 6} Microsoft Access displays the form in Design view.,
Here we have created a form employee, please note the button dependent in that
form, after entering data of employee, you can enter data of dependents by clicking
that button.
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Creating a Report

Using a Report Wizard to help you build a report is a fast and foolproof way to
create a basic report. You can use the basic report as is or refinefit to get exactly the
repori you want,

.To Create a form with the AutoReport Wizard-

1) 1In the Database window, click the Table or Query button.
2) Select the Table or Query on which you want to base the |
3) Click the Auto Report button on the toolbar. ‘

4) Microsoft Access displays the form.

The Reports.generated for the Employee and Dependent tables are:
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You can also create-a report using more than one lable,
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Exercise 4

Instructions: You have to perform following exercises in MS-Access.

- Question 1.

'.‘Invoicing is one of the most important activity in Sales management. The selling
routine is not considered-complete until money due is realised from the customer.
To get payment from a customer for goods delivered, the customer will have to be
sent an invoice. Once an order has been fulfilied and the goods have been
dispatched to the customer, the next step is to prepare and send the invoice.
Computerise the whole process, '

1) Create the appropriate database and normalised tables. Tables could liave
following fields:
*  Order Number
* lnvoice Number
s Invoice Date
- _Or'der Date
e Product Code
e Customer Name-
e. Customer Address
* Description

¢ Quantity dispatched’

Practical on
RUBMS
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Question 2.

e Prife py Unit

» Invoice Amount

¢ Sales Tax Amount
¢ Total Amount

¢ Order Number

e Pending...................... Errrrr s etc.

2) While creating the structure for the invoice table, the following validations
should be taken care of:

o The invoice number must be unique
e An invoice can only be generated if the corresponding order number exists

e« The date of the invoice snould be current daté._

3) Apart from validations, the following tasks should be performed during data
entry. .

Data entry from the tables has to be done using Forms, which can be created
through the Form wizard.

4) In the form,

The invoice amotint has to be calculated and displayed.

~ »  The sales tax at the rate of 8% of the invoice amount needs to be
calculated.

» The total amount due from the customer has to be calculated.

5) Records must be added to the tables after creating a query, linking the various
1ables (decided by you) on the basis of the order number.

1) Create a new database for any banking Enterprise and name it suitably. The
entities you have to consider are following (You can add more entities):
+ Employee
* Customer
s Account-Number
» Account Type (Savings, Current etc.}
» Loan
» Payment

¢ Branch

T s T e e g T T




2)

3)

4)

3)

6)

7

8)

9)

Identify various atiributes of the entities above. [dentify all the relationships Practical oz,
e : RDBMS
between these entities.

First create one single table for the complete banking Enterprise. Identify Key
attributes. -

Normalize the table to various normal forms. In each table identify primary
key, foreign keys etc. if possible. Apply both the integrity constraints on the
database.

Create a suitable form through which we can enter the data for various entities.

Associate this form to various tables. More than cne form can'also be made.

At least fill 10 records far each table.

Give the following Querics and print the report in a suitable format with
suitable Headings for each column:

¢ Find the names and cities of residence of all employees who work for this
Banking Enterprise.

s Find the names, Street Address, and cities of residence of all employees
who work for this Banking Enterprise and earn more than Rs. 10,000 per
month.

o Find the names of afl customers of this banking Enterprise.

¢ Find the names of the customers who have taken loan from the banking
Enterprise and also print the loan amount in the report.

s  For the custorners who have taken foan, how much amount of }oan has
been paid back and how much amount is pending.

On last day of the month add 2% interest on the: minimum amount present in
the account after the date 10™ of that month. Generate this statistics by using
in-built mathematical functions present in MS-Access, e.g.. Count, sum, min
etc.... Record this information as one of the field in suitable table.

Generate a report in-the format of passbook with following fields.

Date | Mode {Cheque, | Interest | Amount | Amount Balanct-a to
cash ete.) to date | debited | credited date

10) Taking this database as the backend, create a Graphical User Interface on some

other language like Microsoft Visual Basic or PowerBuilder etc., hence exploit
ODBC.
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OIS 11) Add various constraints like,

» A person cannot have more than two accounts in this banking enterprise.

A person cannot apply for the second loan until he has already paid the first
loan completely etc.

Question3.  There is a way in MS-Access through which we can run the SQL. Find it and give
alt the queries in SQL section in MS-Access and find the results of various queries.

Question 4. Design and implement the database for a University in MS- Access, keeping
following in m:nd

' 1) -The entmes__ you have to consider aae fellowing (You can add more entities):
_ e Student
s  Course
. Registratian
¢ Instructors
. - Result

s Scholarship

2) Identlfy varibus attributes of (he entities above. Identtfy all the relationships
between these entmes

3) Eirst-create one single table for the University. Identify Key attributes. -

'4) Normalize the table to various normal forms. In each table identify primary

- . key, foreign keys etc. if possible. Apply both the integrity constraints on the
~ database. -

5) Create a suitable form through which we can enter the data for various entities.
Associate thjs form to various tables. More than one form can also be made.

6) At least fill 20 records for each table.

7) Give the following Queries and print the report in a suitable format with
suitable Headings for each column.

» Find the various courses available in University.

¢ Find the minimum perceri‘tage required to enter in the courses like
v Computer Science, Mathematics, andaPhysics ete.
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- Question 5.

Question 6.

e Find the number of students registered in the course Computer course ele. Practeal ea

RDDME

T

s Find the toppers ofall courses in year 1998.
» Find var:ous Tnstructors for various Courses.

e Find the Number of students in the third year of course*Computer Science
in year 1999,

¢ Find names of students getting Scholarship, Find their marks also, and year
of registration, etc.

8) Generate a report in the:following format. (You can add more fields)

Nanie Year of | Courses { Instructors | Marks in | Position
of *- Registration | taken various
Student suhject
- he has
taken

9) Taking this database as the backend, create a Graphical User Interface on some
other language like Microsoft Visual Basic or PowerBuilder efc., hence exploit
ODBC.

10) Add varipus constraints like,
@ A student has to select three courses.
e If students fail in one or more course then he cannot be promoted to rext

year, thus it is mandatory to clear all the courses before entermg next
semester or year etc.

Note: For the following questions do proper problem analysis. Draw dataflow diagrams and/or E-R
diagrams. Design suitable forms having proper validation checks, reports and queries. You
may use menus (if needed). Implement the above in MS-Access. You may also use a front-
end (may be Visual Basic) if you need. ’

Question 7.

Design and‘implement database for a Library in MS-Access.
Design and implement database for the hospital in MS-Access.

Design and implement database for a Shop (say Electronics Shop) in MS-Access.
You can select the any type of shop you want.
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omss- "7 VIEWS AND SECURITY USING SQL

Question |, Imagine you work for Sandwich shops, and each of the stores in Delhi report to you
alt their data ... sandwiches sold, of each type, money made that day, supplies used,
which supplies are unusually low {(each store gets a certain amount of each supply
.. Bread, Butter etc. each day, but they may need more the next day if they used a
lot of it that day), etc. Each store manager can insert and change data about their
store, but shouldn't be able to read data about the other stores. The person in charge
of deliveries should be able to look at all the stores to see which supplies need to be
delivered. The accountant could lock at anything, but is only interested in the
money taken in and spent (to buy supplies, for salaries, etc).

1) The Shop just hired you as their data administrator. Do you want to put this in a

database system or not? Give reasons. Feel free to make up additional details, .

which would be likely to occur in a retail store situation like this.

2) Let us suppose that you decide to use the database DBMS. How many users
views would you create at the external level, and why? (The reason to create a
user view is either security or ease of use.)

3} The dasa dictionary contains at least all the relations and views that are in your
datab.ase, and which users can access each view. State a few reasons why a
dictionary is useful to the database system, and a few reasons why it is useful to
you as Lhe data adm inistratclar. ’

Question 2. Consider the following relations:

) Staff (sno, fname, name, tel#, position, sex, salary, bno) where Staff
nuritbers {sno) are unique and each staff member has one first name, last

name, position, sex, salary, and works for one branch, A staff member may-

have several telephone numbers that you can reach them at.

2) Branch (bno, street, city, tel#, fax# ) where Branch numbers (bno) are
unique, and each branch is at one place with one main tel¥ and one fax#.
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3) Property_for_rent (pno. strect, cily, type, rooms. rent, sno, bno ) where
Property fumbers (pno) arc unique, each property is in one place and is of
a particular type (apt. house, duplex, etc), with a certain number of rooms,
is listed by one branch and one staff member.

4) Renter (mo, fname, Iname. streel, city, telll, pref_type, max_rent,bno ).
What semantics will you use if you say that the primary key of renter is
rno, pref_type?

5) Viewing {mo, pno. date, comment) where a person looks at a particular
property {say room or apariment ctc.) on a particular date and might or
might not make a comment.

a} Give the semantics; write down the candidate keys for the above
relations. If you think that the given information is not enough then
write down any additional assumptions that you need to make.
Although the candidate keys are given with the relations, but, write
down the real world assumptions to make that a candidate key.

b) If there were 1000 dilferent renters, 5000 different properties, 365
dates (lets just consider] year), and 20 different possible comments
(things like “too small”, “ugly”, “wrong part of town™, etc.) what -
would be the maximum cardinality of viewing? What would be a more

realistic maximum estimate, and how would you determine that?

c) Write the following.querit-zs nsing SQL for the above relations {You
need to attempt this question yourself based on section 6).

(i} Find thosc property puo, which are 6 room houses and are in the
same city as the branch (hat listed the property. -

(i1} Find the renters last names who live in Delli and viewed a
property located.in Delhi and the siaff member that showed the
property had a last name of Sharma.

(ii}[Find the property pno that is in Delhi, but no one that viewed the
- propenty lives in Delhi.

(iv) Find those property pno and streets of 6 room houses that are in
. Delhi and everyone that viewed the property lives in Delht.
- - (_\‘ A e .
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Question 3.

{v) Find those property pno and streets of 6 room houses that are in
Delhi and every renter living in Delhi has viewed the property.
{What is the difference in'the answers between (iv) and (v)? Figure

that out first before (rying to write the query.) Any logically correct )

answer for these is fine.

Write SQL gueries for the fc;llowing English queries. Please change the field names
yourself such that they do not conflict with key words if needed.

a) Find those renters who laoked at properties in Delhi, where their max_rent is

larger than the average apl rent in Delhi. Returp (i fast name, their mo, and
the difference between (heir max_rent and the average apt rent in Delhi.

b} Find those renters last names that viewed all the 3 room properties for rent in
Delhi. (Hint: This is division.)
!

¢} Find those properties pno and addresses that were viewed in January by all the
renters living in Delhi whose max_rent was <'600. (Hint: This is division.)

d} Create a view that produces the average apt rent per city. It should return the
average rent and the city. Show that it works.

TGE.




e) Use thc view created in d) that returns lhe pno oflhe apartments whosc rent is ;‘;‘;‘;;' an
exactly the average apartment rent for the city it is in.

' f) You could have directly substituted the code for the view into your query for
e), and avoid creating the view. When do you want to actually make it a view?

g) Give one of your friends, permission to insert into and read your
"nroperty_for_rent" table. Also sec if you can give them permission to insert
into and read your view you created in part ¢). Attempt to read, insert into, and
delete from your friend's table, and read and insert into your [riend’s view.
Explain what happens.

h) Creale a view with all the attributes of “property_for_rent" excepl the “rent”
field. Try to insert into that view. Try to delete from that we\y Explain what
happens.

i} Cxplain how. if you wanted to implement security issues, you could allow
certain staff members access to only the properties in Delhi. (It is sufficient to
write this in Erglish, you don't have to code it up in SQL).

Model Answers

I ' -
Answer 1. 1) I would like to put the shop data in a DBMS. In order to arrive at this
decision, here are the assumptions I made. the disadvantages of file-based
approach I considered and the advantages of DBMS | appreciated.

Assumptions;

(i) Delivery person takes money from the accountant everyday and spends to
buy supplies.

(ii} Salaries are managed by store man:iger.
-Data:

(i) Raw supplies receivad on a day {bread, cheese. sandwich bread etc.)
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(iify No of sandwiches of cach type sold (vegetable sandwich, cheese sandwich
cte.)

(iv) Money made on-a day
{v)  Which supplics are low and how much c-xlr.'n of each ilem is necded
{vi}) Sularies given vut that day
(vii} Money tuken/spent [or buying supply items
(vii-i) Total moncy made on a day by sclling sandwiches
«  (ix) Total money given away as salaries.
Let’s identify store manager as 1. delivery person as P2 and accountant as P3.
_Table | gives the data (listed above) that each onc is concerned about, The numbers

1,2,3,4, 5, 6 cte. denowe the data by there respective numbers above e.g.. Raw
supplies are denoted by 1. Supplics used is denoted by 2 ete, -

Table 1.
Person | Concerned Data
P1 1.2,3.4,5.6
P2 1,2.5,7
I3 1,2,3.4.5,6,7,8,9. Mostly concerned about 4, 6, 7, 8, 9.

So, if we take the file system based approach and have scparate files (containing
the Concerned Data) for cach instance of PT and each of P2 and P3, we have the
following disadvantages:

(i)  Data Duplication: k's very evident from the above table that there would be
a lot of data duplication across the {1les.

(ii} Separatior of data: Each storc manager has a set of data. The delivery
person needs an access 1o the data of all the stores in order to decide on how
nwuch of each item he nceds 10 buy and supply 1o each store that day. For this
he needs access to the individual files. Data is not isolated, since it is all
reachable without extensive cffor1.

(iii} Data dependence: Items I, 3, and 5 are relaled, as are items 6 and 9. In
_order for the values to be carrect, updates to one ficld need to check that the
other values are still correct, o

(iv) Imncompatible file formats: Depending on wha creates the files,
incompatible file formats can complicate how te maintzin and update these
files. [f one purson created them all, we don't have a problem.
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Consider 2 DBMS based approach and store data in the form shown in Table 2. .
follows: ’

Table 2.
Person Concerned Datn
Pl storeld, 1,2,3,4.5,6
P3 All store 1ds, 7. 8. 9

The DI3MS approach shall have the [ollowing advantages—
(i) Controlled redundancy: Store ids are the anly replicated information.

(i) Since store ids arc unlikely to change, we don't have problems in updating.
ftems G and 9 are in separate relations, but the database can keep those
correct automatically by the DBA setting it up preperly— another advantage
of using the databasc system.

(iii) * &ould give more information from same aniount of data. item 5 might be
omitted by setting up an amtomatic query using informakion from jtems 1 andd

"

3.

(iv) Enables sharing of data: Each manager is able to look at his individual
store. bul the accountant can have as much information as desired. Databasc
systems have more [lexible sharing abilities.

(v) Improved dala integrity: For example, a typical integrity constraint can be
that the money given owt on a day should be sirictly lcss than the money
made on that day. Another constraint can be that the money made on a day ai
a store is consistent with the number of sandwiches sold.

(vi) Improved sccurity: The manager of a siore will not be allowed to view data
about other stores. DBMS approach supports the coneept of views to support
such security. .

(vii) Backup and-Recovery: Knowing how much of each supply was already
sent out and knowing the salary history is somcthing thar we would like o
keep even in case of machine failure.

(viii) The other advantages are less obvious, i applicable at all: maybe improved
accessibility i the aceountant wants to do other kind ol monitaring, it might
be casier to write queries if the inlo were in a DBMS, but cancurrency and
economy of scale aren't really applicable, since there isn't a whole lol of
traffic going on anyway. and we don't have huge volumes of data.

Hence a DBMS based approach is suitable for storing the subway data.
‘2) The situation requires scveral views:

» One view for store manager - This view is to ensure security. No slore
manager will have access to information about other slores.
.
* One view for delivery person - This view will have access to the data 1.2.5
of all stores based on store ld and 7. This view ensures security min that it
doesn't allow the delivery person to view data 8.9. The view also ensyres

"rictival in
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Answer 2,

- case ol use by providing only required data (centrally) 1o the delivery
ferson.
*  One view for accouniant - This view gives aceess to the complete data.

Bul, in order lo supporl case of use, it will also have an option of filtering - .
out some information and show data 4,6,7,8.9.

3) The data dictionary (also called system catalog) for the SHOP database
containg; ’

* names, types and sizes ol data jtems (The data items include the data that
has been bisted in pan (a))

* Integrity constraints (total moncy made, money spent elc.)

* Names of authorized users and théir views and authent;cation information
(store managers, accountant, delivery person) ' :

The information stored i the sysiem catalog helps the DBMS in the following
ways:

(i} Knowing the data lypes. names of data, and location

(i1} Checking authagrization when a user accesses data.

(iii} Data integrity is 1aken care of internally (makes sure updates keep data
consistent),

The information stored in the system catalog helps the Data Administrator in
the lollowing ways:

(i) Knowing who has what authorization For which views

(i1) Knowing the structure and organization of the DB when extending or
Feorganizing it.

(i1i)More easily checking errors by referring to this automatic documentation
to see what could possibly be set up incorrectly, etc.

The given relations are:

Staff (sno, fname. Iname, tel #, position, sex, salary, bno)

branch (bno, street, city, tel #, fax #)

property_for_rent (pno, street, clily, type, rooms, rent, gno, bno)

renter (o, ftame, Iname, street, city, tel &, pref _type, max_rent, bno)
viewing (rno, pno, date, comment)

Semantics for the renter:

Renter numbers are unique to a renter.-Each renter l:'nay have any number of

preferences. Each renter has only ofie first name; last name, max_rent,tel#, branch
he gpproached, and address. : '

¥

] e w




a)} Candidate keys:

(i) staff

* snotel#. If you assumed a tel# goes to only one staff member,
then the candidate key would be just tel#

(ii) branch
e bno. there's a unique branch number for each branch,

* el £ Assuming a phone# goes to only one branch.
e fax #. Same assumptions as on tel#
L

street.city. IT there’s only one branch per address.

(iii)property_for_rent .
¢ pno. There's a uiique srumber for each property.

¢ streetcity. Only one property per address. This may not'be!true,
depending on what is included in the address.

(iv)renter
s o, pref_type

The assumptions made for making the above attributes a primary key
are:;

» More than one renter can have same names, addresses, branch

numbers, max_rent specifications and/or a combination of these.
* Renter has many preferences on the type of property.

(v) viewing
* o, pno

One renter can view many properties and one praperty can be vicwed by

many renters. Assuming that onc renter views one property ofly once, a
’ . i . -

combination of rno and pno forms a primary key for viewing,

II"a renter can make several different comments about the same property,
add it in ro the key, but then you have to not atlow nuil in the comment
licld, so you would have to add « legal value like “nonc™.

b} e Inthe worst case. il we assume that cach renter sees each property each

clay and makes all possible comments, then the cardinality wil be—

no. of renters = no. of properties * no. of dates * no. of comments =
[00075000%365*20 = 36.500,000.000.

¢ Using my candidate key above. we get—
no. af renters * no. ol properties = 1000 * 5000 = 5,000,000
Anid even Lhis is big. A person probably won't look at more than 100

propertics maximum, so a4 more realistic estimate would be [00,000.
(1000 renters time 100 properties each).
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Answer 3. (a) SELECT Iname, mo, max_rent — a.avgrent
FROM (SELECT avyg(rent) AS avgrent
FROM property_for_rent
WHERE city = 'Delhi' AND Iypc =Tapt") a,
(SELECT Iname, r.mo, max_rent
FROM renter r, viewing v, property_for_rent p
WHERE r.mo=v.ro and v.pno=p.pno AND p.city='Delhi’
GROUP BY Iname, r.rmo, max_rent)
WHERE max_rent > a.avgrent;

Alternate to above solution is:

SELECT r.lname, r.rmo, maxl_rent-a.avgrent
FROM (SELECT avg{renl) as avgrent
FROM property_for_rent
WHERE city='Delhi’ AND type ='apl' } a, renter r, viewing v,
property for_rent p
WHERE r.ene=v.rne AND v.pno=p.pno AND p.city='"Delhi* AND r.max_rent
> a.avgrent;

{b) SELECT iname .
FROM renter
- WHERE o IN (SELECT o

FROM vicwing v

WHERE pno IN (SELECT v.pno. :
FROM viewing v, property_for_rent p
WHERE p.pno = v.pno
AND rooms = 3 AND city = 'Delhi"}

GROUP BY mo

HAVING count{distinct-pno) = some { SELECT

count{distinct v.pno}
FROM viewing v, property_for_rent p

WHERE p.pno = v.pno AND rooms=3 AND city

='Delhi'});

(c)} SELECT pno, street
~ FROM property_for_rent
WHERE pno in (SELECT pno
FROM viewing v
WHERE date = "Jan" AND rno IN (SELECT r. rno
FROM renler.r, viewing v
WHERE r. max rent < 600 AND city =

s ot 'Delhi’)
GROUP BY pno R
HAVING counl(dlslmct rno) = son*:e (SELECT count(distinct
. [.rNo})

FROM renter r, viewing v
WHERE r.max_rent < 600 AND city =
‘Dethi’y),

—

(d) CREATE VIEW average rent_city AS
(SELECT avg(rent) AS avg_rent, city
FROM property_for_rent
WHERE type = "apt'
GROUP BY city);
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‘() SELECT pno ) :;:;Llc]li:::li on
FROM average_rent_city a, property_for_rent p ABMS .
WHERE p.rent = a.avg_rent AND p.city = a.city;

(f} Views are created only when a certain set of data are to be used often, ifwe just
wanted the relation for that query, we would have just defined it in the me
_ statement itself (as we did in part a) of this question).

(g} GRANT SELECT, INSERT ON property for renl TO Ravi (say); This Grant
will be succeessful.

GRANT SELECT, INSERT ON averge_rent culy TO Ravi; In this case .IlbU
Grant will be succeessful.

SELECT * FROM Ravi.property_for_rent; Here also respective rows will be
selected.

INSERT INTQ Ravi.pr&)pcrly_l“or_renl values ('pd2','Khel gaﬁn
marg','Delhi’japt’, 4,400,'s21'b21"); 1 row will be created,

INSERT INTO Ravi.average _rent_city VALUES (1200 'New York') Hcre we
will pet error as dala manipulation operation not legal on this view.

DELETE FROM Ravi.property_for_rent WHERE pno='pd2": ERROR table or
view does not exist as Ravi can-insert and read property_for_rent since the
pmmsswns were given to Ravi as you, but he cant delete from ll because that
permission wasn't gwen .

You can-read the view, but you can't insert into it because it makes no sense to
do so, given an average rent for Bombay, you cant insert any meaningful tuples
in the relation the view is based oh,

(h) CREATE VIEW pfrrent AS (SELECT pno, street, city, lype, reoms, sno, bno -
FROM property_for_rent); View gets created. :

INSERT INTO pfrrent VALUES ('pl1', NULL, NULL, NULL, 3, NULL, 2
NULLY; 1 row is created.

DELETE FROM pfrrent WHERE pno = 'pf1": | row deleted. ¥ou can do-this

since this view is bascd on only | relation, and the missing "rent" field is just

filled with null (as are a number of other fields that we actually put NULL in -
the tuple we inserted).

(1) Please attempt this question by creating a view having a condition.

Exercise 5

. Pleage design views-for the problems given in the previous exercise keeping in mind the various

users and_their expected security fevels. Write SQL commands for creation of views and granting
and/or revokmg of access rights.
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1.8 - SUMMARY

In this block, we have discussed about various Lypes of problems relating to relational database
design and implementation. We have also presented some exercises, which you must try to altempt
during your lab hours. Please make sure that before you go to the lab, you are ready with the basic
desijin ol your database, querics, forms (having proper validation checks) and reports. The
problems presented in the block are just the sample problems, however, you must try attempting
additional problems, specially related to the concepts of transactions and web interfaces using a
front-end, -

. /4
The basic topics which are covered in the block include use of ER diagrams, funclional dependency
and its use for normalisation, a practical example of normalisation, use of SQL for query, you must
do moré cxercises on the topic as SQL is one ol the standard platform for all the Connmercial

Database management systems. One of the prime issues of the block is to implement the designed
. database into an RDBMS package. Presently you will be using MS-Access for such -

implementation.

One of the questions you must be asking is why we have sclected MS-Access and its version? Well
the answer is, it is a package, which helps you as a ladder for higher commercial DBMSs. Please
nate the issue is not the version or a commercial RDBMS in which you implement the design. The
main issue is whether you are adaptable to do so. MS-Access version, which you may be using,
may be different, but you must try to understand the design and try to implement using your
version, ’

Finally in the block, we have presented views and security issues using SQL. You must try to find
out details of security features of RDBMS package, which you are using,

r
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BLOCK INTRODUCTION

This block provides details of an RDBMS package. Please note whenever, you want to shift from
onc RDBMS package to other you just need to go through the changed reference manual. Y ou must
carry the concepts given in block ] and block 2, as they will be required for any relational database
management system application development.

The version of MS Access used in this block may be an old version to use at some places, but basic
essence of commands and creations of RDBMS are not going to change. Microsoft Access is good
launching platform for commercial RDBMS development in Oracle, Ingres, SQL Server, and
Sybase ete. :







UNIT 1 INTRODUCING MICROSOFT ACCESS

Structure

1.0 Introduction
1.1. Objectives
1.2 What is a Database Management System (DBMS)
1.3 What is a Microsoft Access Database?
1.4 Tables and Queries
1.4.1 A Table — Data
1.4.2 A Query— A Quzstion and an Answer
1.5 Forms and Reparts
_ L5.1 Formsand Reports
? 1.5.2 A Report— Polished Results in Print
1.6 Summary

1.0 INTRODUCTION

This unit gives you an introduction, as to what an RDBMS is, and what is the difference between
MS-Access, an RDBMS and other RDBMS packages The basic components of MS-Access will
also be discussed in this unit. :

1.1 OBJECTIVES

After going through this unit you will be able to define a:

s Database Management System;

e  Microsoft Access Database; '

o Table;
*  Query,
. '!:-;orrn;

. Report.
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12 'WHATISA DATABASE MANAGEMENT SYSTEM (DBMS)"

|

- - |

Before we look at the Access software and its capabilities, let us try understanding what databases '
are, and what is meant by Database Management System, or DBMS, as it is popularty called.

" For a moment, just go back to your school days, when you used to maintain different capies of i

your ‘Home Work Assignment’ and ‘Class Assignment’. In those copies on the first page you used
to make the ‘Index’, which contained the headings as Scrial No., Chapter, Date, and Remarks. And -

" uonder those headmgs, the details of all the *Assignments’ we used to store Why we stored these

details ? What was that 7, Was it a database ? . '.

Index | You mean to say that ‘Index was a database? YES. A database is a collection of data
related to a particular topic. Employee records in a file cabinet, a stamp collection in an album - .

" each of these collections is nothing but a database. Database, typically consists of a heading that

describes the type of information it contains, and each row contains some information. In database .

"terminology, the columns are called fields and the rows are called records. This kind of

organisation in a database is called a iable.

A dath'l')ase management system (DBMS ) is a system that stores and retrieves information in a
database. Data management involves creating, medifying, deleting and adding dala in files and
_using this data to generate reports or answer adhoc quenes The softivare that allows us to perform
“these functmns easily, is called a DBMS

1.3 . WHAT IS A MICROSOFT ACCESS DATABASE? .

Since its introduction in the late eighties, the number of installations of windows has increased
tremendously. With it has increased the demand for applications on windows. To meet this
demand, Microsoft Corporation introduced a relatlonal database management system for the
wmdows plati'orm in 1992 called Access.

chrosoﬂ Access is a relational database management system (RDBMS). Microsoft Access, is
alse 2 database like any other database. The question arises, why one should go in for MS-Access,)
why not any other one; like Foxbase or Dbase? What is so different about MS Access?. Lets find
out the ansyer.

Ler.u.s' introduce you fo Soft Garments, wholesalers jor shirts, trousers, and
J-shirts. They purchase from various manufacturers and still wholesalers. The
company has four departments— Sales, Accounts, Stores and Payroll. There are
. around 2000 employees working under the organisation. The company wanls to

_ maintain a database which will store the deiails and the entire information about
all the employees. They want to store the Employee Code, Emnployee Name, Dare of
Birth, Date of Joining, Designation. Department and Photographs of the

) Emp!oyees

Can we make such kind of a database in Foxbase, or in Dbase? May be not. We can store all the
information about the employee except the photograph. :

T
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But in MS-Access its possible to have a photograph of the employee also on screen, apart from all
the other details.

That’s it 1. It means that the only difference between any other database and MS-Access is that in
"MS-Access, you can store pictures 1n Access but not in other databases?

HOLD ON. Its just oné of the advanlagés of using MS-Access, a lot more is still to come.

1.4 TABLES AND QUERIES

' 1.4.1 A Table - Data

A Microsoft Access database is a collection of database files, which are also known as Tables.
And each database { a table) is a collection of records, and a record is a collection of fields.

Now,'if the Soft Garments -wants to store the employee details, they will have to make a table,
which will be a part of some database. The information about one employee will make one record
of that table, and the information will be stored under fields, fields as employee code and employer
name and others.

A Table

y

Rows (recbrds)

. 1iSofak| e e Fosinlore
gl 2/Nandwani [Sachin *  [\ice President, Sales 19 Feb-42]

3 Arya Arun Sales Representative |  30:Aug63
4] Kaur Ravinder. | 5ales Reptesentative  19Sep-37
L 5 Seihl Pagja Sales Irlanaget | 04Marhh
) | |
Columns (ﬁelds)

Each record in a table contains the same set of fields and each field contams the same type of
information for each record.

1.42 A Query - A Question and an Answer ‘

Assume, that you are a senior executive in the Soff Garments and heading the payroll department.

One day the manager of the company calls you, and he wants to know that how many employees .

arc in ‘A’ grade; how many are in ‘B’ grade and how many are in ‘C’ grade. Will you beina

Introducing
Microsoft
Access

T e e




.".':Lf"\‘""'\i{"' o position to answer that Query, right at that moment? May be ch, May be No. Keeping a track of
e 2000 employees is quite difficult.

Not to worry. Manager had a query, he asked you. lfyou don 't know the answer, you can use the
"Query ' of your*database. .

In MS-Access, you have something called Query. A Query is a question you ask about the data in
your database. The data that answers the question can be from a single table or several - the query
brings the information together,

Solankl Kutlka Sales Hepresentatwe:
2 Fuller Andrew | Vice President, Sales
Jlleverding  {Janet- -~ | Sales Representative

You create a query that describes the set of records you want. When you use the query to access
the data, you automatically get current data from the tables.

+% 1.5 FORMS AND REPORTS

1.5.1 A Form - Information on the Screen

There are two ways in which you can view the data, which is stored in a table. Thqse ways are:

ﬁi] ) 11 Solenki Kitika Sales Representalive 220 sc-




View one record

Which way of viewing the data on screen you would prefer? No doubt, the second one. A query
will give you an output, which will be displayed, the way it has been.displayed in 15! figure in this
subsection. If you want to get it displayed, in the second way, you have something called Forms.

A form'is a customized v;ray of viewing, entering and editing records in a database. You can
specify how data is to be displayed when you design the form. Form can be created to resemble
more closely the way dats would be entered on paper form so that the user feels familiar with the
operation.

1.5.2 A Report - Polished Results in Print

Forms and Queries present the data on screen. Reports are used to present data on printed-paper. It
provides a way to retrieve and present data as meaningful information, which might include totals
and grand totals, which have to be shown, across an entire set of records.

A Report
Sales Summaries
20-Nov-06 -
Enployee Salew: ) Ergloyee Name: - Enployee Sales:
Poagja Sethl "
Sachin Nandwani g;’fm
Anu Solanid .
93,572
Category Sales: Chringrucy Naree: Chulegrry Sales:
. Beverazes - $127189
. Canlinens $56,462
Cenfee Beos $88, 500

Inlruduclng'
Microsoft
Accrsx
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nroduction 9 Check Your Progress ]

Question 1. Match the following:

a) Database i) Data is stored in rows and columns.

b) Table ii) Collection of tables.
¢} Query " iii) Print records in custom layoul.
dyReport = iv) Data based on specific criteria.

Question 2, Define the following terms:
o Dalabase

» DBMS

s RDBMS.

1.6 SUMMARY

v DBMS | A _co‘llecti'on of data that’s related to a particular topic. _
RDBMS A relational database is a database, ‘which consists of tables of related
_ information that are linked together based.on a key ficld.e
Table ’ A object that stores data in rows (records) and columns (fields).
- Query . ) Data based on a specific criterion.
Form  ~ To enter, change, and view records of-data in a custom layout.
Report To print records in a custom layout.

10
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_UNIT 2 MICROSOFT ACCESS BASICS |

Structure

2.0 Introduction

2.1 Objectives :

2.2 Starting and Quitting Microsoft Access.

2.3  Opening a Database

2.4 The Database Window

2.5 Objects of the Access Database |
2.6 Summary

2.0 ' INTRODUCTION

In the last unit we got introduced to a Database Window. In this unit, you will learn how to open an
existing database, and what 21l objects are there in an Access Database. -

-

2.1 OBJECTIVES

After going through this unit you will bt‘: able to:
e Start anq Quit Microsoft Access;

¢ (pen a Database;

. 'Delﬁne The Database window;

o Define Objects of the Access Database.

2.2 STARTINC AND QUITTING MICROSOFT ACCESS

You can start and quit Microsoft Access in the same way as you do other windows based
applications.

To Start Microsoft Access

1. Open the program group that contains the Microsoft Access icon.

1
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CE ,,“l: \Qﬁ' u-v-\bﬂ’&!-l‘ ¥

Office Readme Dffice Setup Microsoft Hrcrooﬂ
Waord

8 @ 2

M5 Access Microsolt Microsoft
Workgraup Froject Pioject
Administrator Readme Help

e i

Miciosoft Eraph-
PowerPont  AutoConvert

e &

MS Project Micrasolt
Setup Office

2. Double click the Microsoft Access icon. Microsoft Access starts and displays Microsoft Access

window, where you can create or apen a database.

To Quit Microsaft Access

* Choose Exit from File menu.

” Nw Dalahase... CtrI+N .
Open Databage... Ctrl+0'
Close Database

Run Macro...

Add-ins )

(idkteretodoss
Maoosoft Acoess

. ) P e
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23 OPENING A DATABASE | Mier:

DBnsica

A Mitrosoft Access database is a collection of objects. A database file contains the tables, queries,
and forms, reports that help you to use information in the database.

To Open n Database

1. Choose Open Database from the File menu,

Select

1t will show you the following Open Database Window.

Select Database ... then
. click here

Dat.
A

ey o

i’ﬁir"ﬁ'gﬁg‘r"@‘:ﬁb

S
[= o\

] = m=zothce

{— accessz
= sampapps
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3. Select Database from File Name lisl box.

I_Sel ect Datnbore I

o-dot_

mlutlon. madb

As soon as you click on OK, a Database window will be drsplayed to you (as shown in the picture
given below). The Database Window displays z list of the tables in the database that you have

made.

2.4 THE DATABASE WINDOW

When you open a database, Microsoft Access displays its Database Window in the Microsoft
Access window. From Access window you can create and use any object in your database and

others features of the Microsoft Access. *

RAUTH 0 (A 33""\%&. YT

| Suatpns Bar —l I Database window | . [ Micresoft Access window |

Title bar located at the top of the screen, displays the name of the program. -




Menu bar located below the title bar, lists the options. Microsuft
Arten
. . ' Dusiv e
Tool Bars generally located below the menu bar. provides quick access to most frequently uses

commands and utilitics. User can drag the toolbars and place to the position of his convenience.

Status Bar a horizontal bar at the bottom of the sereen that displays information about commasda,
toolbar buttons and other options.

2.5 OBJECTS OF THE ACCESS DATABASE

Tables, forms, queries, reports, Maeros and modules are objects of the Access Database. The
object buttons in the Database window provide direct access to every object in your database. Ali
these objects will be discussed, in detail, [ater.

Customers -r;

. Emplopees .
Object - Order Details e List of
butions . Orders 3Rl tables

& E Producls B

; pro" Shippers E

. . 1l

;Mac:o\ ﬂ% Suppliers }:

r: am-ééha _L?,. [

[ : 1, Module h:1 E
ST R o R e T t

To view which all forms you have made you can:

Click the Form button. Microsoft Access displays the list of forms stored in the database. Click .3
table buttan to cze again a list of tables, and similar for all the other objects also.

[EE] Calegones
- Categories Subform
Country Filter Dialog

Customers ﬁ

... to see the list of forms

Click

here
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To Close a Darabuxe '

s Select Close Database from the File menu.

File”, Edit View Security

New Database... Ctrl+N : .
Open Database... Ctri+0 Click here to

L L N

close databse

Rename...
Output To...

Cheek Your Prooress

Is the sequence of stops correct 10 open a database? 11 not, give the correct
seqULnce.

uealion .

°  Select databasc from the file nanie box.
»  Click Ok to display Access Database Window.
o Choose open from the iile menu,

s Select directory from directory list.

Question 2. What is the extension of an Access database?

2.6 SUMMARY

Access is started by double clicking on the Access icon.
You quit from the Access by selecting Exit from the File menu.

You open a existing database by selectmg Open from the File menn to display a dialog box, and
select the database file name.

The file extension .mdb designates the file as an Access database.

The database window provides access Lo any tables, queries, forms or other objects that you create.

——
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Everything in Access is an object. Access has the following abjccts Mterosoh

Accexx
Baskes

s Tables

+  Queries

*  Forms

* Reports

» Macros

e Modules.




18

UNIT 3 WORKING WITH DATABASE

Structure

3.0 Introduction
1.1 Objectives
3.2 Crealing a Microsoft Access Database
3.3 Creating Objects
3.3.1  Create or Modify an Object
3.3.2 Use Access Wizards to Create Objects
34 Sel Taolbars to Your Working Siyle
35 Summary

3.0 INTRODUCTION

Now, you know how (o open an existing database, and what all objects are there in a database, But.

we still don’t know how to create the objects (forms, tables. queries ele.) and a new database. In
this unit, you will be covering all this.

3.1 OBJECTIVES

After going through this unit you shall be able to:
o Create a Microsoft Access Database;
* Create Objects;

= Set Toolbars to your Working Style.

3.2 CREATING A MICROSOFT ACCESS DATABASE

When you create a Microsoft Access database, you create one file that contains all the tables in
your database as well as queries, forms, reports, and other objects that help you, use the
informatioh you had stored in the database. -

To create a Micposoft Access Database

1. Select New Darabase from the Fife menu.

L e £ ) Py - o ey




o ey ey Al

Filet Edit View Securily

Close Database

2. It will display you a Dialog Box as:

SNewDatabasers CUTiN Y| <
Open Dnluhase... ClmO

Dl‘li‘.l‘;.ﬂldb
su'ulion.mdh

(= msolfice
[ access
> zampapps

'j% anes; wﬂ

-m(‘.‘?ﬂ c”é‘éjss‘?amp;ﬁpﬁ" 3

E c\

= msoffice
[= accezs
= sampapps

I T Ll ToPba T = it m s P oy 7l -

" 4. Enter the name of database in the Fife nanre box. A database name can contain upto eight
characiers but cannot contain spaces. No need to give extension because Microsoft Access

automatically adds a .MDB extension to the database name.

Working,
wirth
Dafabase
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3.3 CREATING OBJECTS

In the previous sessions we liave studied, that a database contains different types of objects. Now
we know how to create a database, the nextstep is to know, the creation of those objects. Creating
tables is the first step to build a database. It depends on your data and your need as to how many
tables you ought to create. After you have created tables, you can create queries, forms, reports and

other objects to get desired information from the database.

3.3.1 Create or Modify an Object —

You can create or modify an object of any type from the Database window.

To Create a Microsoft Access Object

I. Select the object type to create, from the database window.

i DatabasEENWINDE S

TR s i O e Sy s 1

e rRni|e TR e RSy
Wl ORE Rz

= I_. - e
5, IE:E’ Customers s
. — Employees by L .
Object 247 % Order Details j il List of
buttons : [? Orclers | tables
‘ F§ Pioducts
A % Shippers
a4~ Suppliers
HEAIS hl‘.{ﬁlr?-?‘“' R S T
T R BT B Ay S T

.

2. Click the Mew button. :

1 Click the object button |

L than click here |

AT
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To Modify the Design of an Object

1. Select the object type to modify, from the Database window,

Object
_ buttens

2. Select the object name from the list, 10 imodify.

Customels
Employees
Oider Details
Orders
Products
__Sh'ppers

Suppliers |

.. - |
A B T e e

3. Click the Design button to display object window in design view.

Click here to modify

3.3.2 Use Access Wizards to Create Objecis

When you create a new table, query, form, or report, Microsoft Access displays a dialop box to
ask, you want to build object yourself or use access wizard to build it

Workinp
with
Database
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An access wizard is like a database expert who prompts you with questions about the object and
then build the objects based on your answers. How to create Objects with (he help of Wizards will
he covered in the coming sessions.

[

3.4 SET TOOLBARS TO YOUR WORKING STYLE

Microsoft Access provides a wide variety of graphical tools you can use to create and modify
=bjects in your database. When you start Microsoft Access, it displays tools for opening & database
and creating a database only. After you open a database, some new toolbars get added to the
existing ones. The toplbars get or loose focus as and when you open any object (forms, tables,
gueries ete.) in Design, Open, or New view.

Initizlly, the toolbar appears at the top of the Microsoft Access window and tools are arranged in a
single row. However you can pull the toolbar into vertical side of window, bottom of the window
sn! middle of window and change its shape.

B |
T

e T R TR R i Sl M ET6 B A CE R 0 Vet o L el s friie T £y T2t
Elle Edil Yiew ZSccourlty Window Help

. ulecnlerorl
lhe sercen

... atvertecal side
af the screcn

P Customize Toolbars

l. Select Toolbars from View menu to display toolbars dialog box.

+Tables
Queries .
Eorms -
Reports .~
Macros
Modules

Code...

[ rery vy
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It displays built-in toolbars.

ﬁ%ﬁ%éix

Flelaﬂ.lunshlps
Table Design
Table Datasheset
Querp Design
Query Datasheet
Form Design
Form View
Filter/Sort
Heporl Des:gn

o

2. In Toolbars dialdg box, you can:

+ Hide or show the toolbars you have selected from the Toolbars list.

Be!ahomhlpe
Table Design
Table Datasheet
Query Design
Query Datazheet
Form Design
Form View
Filter/Sort
Report Design

-
£

¢ Click on Close bution to close the dialog box.

AR N
"_' i MM

S

Check Your Progress
Question 1. What is the difference between a Datasheet view and Design view?

Question 2. How to add new tools in your existing tooibars? Write the steps.

23
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3.5 SUMMARY

To create a new database, select New from the File menu to display a dialog box, which asks you
for the name of the new database and where you want the file to be stored.

Click on New button to create an object.
Click on Desipn button to modify an cbject.

An access wizard is like a database expert who prompts you with questions about the object and
then builds the object based on your answers.

Toolbar provides a short-cut way to create and modify object in the database.

L e




UNIT 4 CREATING A TABLE

Structure

4.0 Introduction
4.1 Objectives
4.2 Plan Fields and Data Types
4.3 Creating a Table
4.4 SetField Properties
45 Save and Close a Table
4.6 Addand Save Records
4.7 Edit Records and Close a Table
4.8 Modify Fields in a Table
4.8.1 EditaField
4.8.2 "Move a Field
483 Delete a Freld
. 484 Inserta Field
49 Modify Columns and Rows in Datasheet
4.9.1 Change the Width of a Column
492 Change the Row Height
-493 Move a Column
. 494 Save Datasheet Layout
4,10 Attach Validation Rule to a Field
4.11 Summary

4.0 INTRODUCTION

A table is a collection of data stored about a particular subject. The data in a table is presented in
columns and rows. How to create the basic structure of a table, how to add rows(records) and how
to edit them, you will learning in this session.

4.1 OBJECTIVES

" After poing through this unit you shall be able to:
* Create a table;
¢ Set field properties;
¢ Addand save recbrds:
*  Edit records and modify fiekds in 2 table;
+ Modify clo]urnns and rows in Dalasheet;

s  Attach validation rule to a field.

25"
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4.2 PLAN FIELDS AND DATA TYPES

As we have already discussed in the previous sessions that a Microsoft Access database consists of
fables. Your first step in designing a database is to make table structure. Each table in your
database should fact on a single subject, for example customer or invoice or (Emp!oyees of Saft
Garnients).

Before starting with the designing of a table, one should be very clear about the data he is going to
store in the table, based on which you will be making your table structure. For example, ifin a
table you are storing the details of an employee, you should know about, what details you will be
storing about each employee (Employee Number, Name, Salary, Date of Joining etc.). In Database
terminology we can say what al] fields do you require for your table, and those fields will be of
what type (Numeric, Character, or Date). Microsoft Access uses the data type to decide how much
slorage space to give 1o0'a field and to ensure that the right kind of data is entered in the field, for
example you cannot enter text in number field.

[t’s important to choose the right.dala type for a ficld before you start entering data in the table,
You can ¢hange a dala type of a field that already contains data, but if the data Lypes are not
compatible, you might loose some data.

Design Fields a Table and there Data Types

Lets try making a table. Assume we want to store the details of an invoice in our table. The data, _

whiclh we may require to store, can be:-Invoice Number, Invoice Amount. Tnvoice Date, and

Customer name.

+ The /avoice no and Invoice amt. fields will have numeric type data in them. So it can be given a .

data type as “Numeric’.

o The Invoice dete field will be storing the date of the invoice, and will have a data type as
‘dateftime’.

» The Customer name field will be storing the narme of a customer; hence the data type can be of

“Text’ type, which is used for storing alphanumeric data.

4.3 .CREATE A TABLE

When you first create a table, it is an empty container for data. ¥ ou design the table to contain the
specific type of data you want to store, such as names and addresses.




" To create a table

|I. Click the Table button in Datasheet window.

I
B Emplopees
E‘] Oider Detalls

s
e

O

!

2. Click the New button to display the New Table dialog box.

Click the Table button

... than click here

’\i'

- @\'sr _¢_--"

(S

POARRHET:

o ,,m

Custamers
Employees
Order Details
Orders

Sré”i %’f“f”&xq ﬁ'

S

3. Click the New Table button to opens table window in design view.

Click here

Creating
a Table
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To Add Fields

In Iront of us, now we nave a window where we can specify what kind of fields we require in our
table. and what kind of data they will be storing. The creation of Table Structure begins from here.
The Tollowing window depicts you the table in Desigrn View. For ercating the structure:

I Enter the' lirst ficld name te. *nvoice Number’ in Fielfd Name box.

FFicld name can consist of up to 64 characters

Upper PPerlion

|

R G N L

e N PR .
Fabie="tabtit L Y

I]
—~
VIR

T Fimld Mt

L e Dala Type 5 il Desenptiin - HE g

Ay

[ > INVDICE_NO

' Mumber HIVOICE NUMBED

Coter fields Detail here

. Fitld Propatlies &, .27

B

Lower Portion

This Table window has two portions, upper portion and lower portion. The upper portion
contains field name, data type and description of field. The lower portion contains field
properties like size, formatting, validation rule and indexing. (Covered a little later} ¢

2. Press Tab key to go in Data type box and sclect Data type, for example Number.

BT -4t

L Pl Naies
Invoice Number

! Memo

| DateTime
! Curincy
‘| Counter
} | Yesto
iy { OLE Dbject

3. Press Tab key to go in Description box and type it, this description appears in the status bar
wht 1 you are entering data in the field.

¢
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Crenting
n Table

Press Tab key to go in next field

4, Repeat siep 1 to step 3 to add other fields.

4.4 SET FIELD PROPERTIES

We have made the Invoice table for storing the details of an invoice. Somebody will enter the
details. For checking whether that person enter the details correctly or not, you can either sit with
him and crosschieck each and every entry he makes, or you can leave this job for your Microsoft
Access. You can control the appearance of data, specify default values and speed up searching and
sorting by setting field properties in table’s design view.

Field property

*Field size Suppose you don’t want that the Customer Name should not be
more than 25 characters, you can adjust the size of a text field
or [imit the range of allowable values in Number field.

Data Type ‘éoniains

Text upto 255 characters
Number

Field size property

Byte " 0to255

Integer . 32,768 to 32,768

Long integer 2,147,483 ,648 to 2,147,483 ,647

Single i 38 38
-34*10 103.4*10

Double 308 308
1797 * 10 10 1.797* 10

29
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MS-Access Format You can display the Invoice Date in any of the following
formats. The Formats are: '
Number Format Date Format
General Number 3456.789 General Date 19/068/94 17:34:23
2 ' Long Date 13 June 1994

E'u"sncy | 33;5455'?9?8 Medium Date 19Jun-94

Ike ' Shoit Dale 19/06/34
Standard 3456.73 LongTime . |17:34:23
Percent 123.00% Medum Time | 05:34 PM
Scientific 3.46E+03 » Short Time 17:34

Degjmal places Display a certain number of places after the decimal point. when

using a format for a number or currency field.

Default value. Suppose if you want that if the Invoice date is not entered by the
user, the current date should be taken as the invoice date, you
can use a Derault Value. It automatically fills in a certain value
for a fleld in new records. )

Indexed Indexing data on this field (by default is No)

[
1Yes [Duplicates 0K)
e Yes [No Duplicates] .

30




.To Set a Field Property

[. Select field in the upper portion of the table window in design view.

e e
: 'ﬁxﬁ“”‘}d R m@‘—%
Jf;%’,?,{ Double £
Loy 7
0o B ‘E;
ahitd T
ha

X
ﬁ
7
Gy
et - - b —— c\-ﬂ--—o:!-‘-'n
—— o

B A R AT PRSI A by 1531 B

4.5 SAVE AND CLOSE A TABLE

After you add fields and set properties to a table, you must save the table design before you can
add any records.

To Sove and Name a table

L. Select Save from the File menu. -

R
File

New... Ctri+N
Open... Ctrl+0
Close '

Save s
Save As...
Save All

Creating ’
aTable .

oY P ) r ) e gy




:;;T':“c:“ to 2. [f you are saving the table for the first time, Lype a name ( for examplc lnvorce ) for the table
¢ -and then click OK. : .

. gn q-_l_-{pg_—-"‘) v

Table name can upto 64 characters.

7o Close a Table

1. Select Close from File menu,

ra"ﬂil"&ﬂ
Ctrl+N

Opcn . Crl+0
EaiE ey

4.6 ADD AND SAVE RECORDS

After finish designing, you can add records to a table.

To add records

1. Select Table_ to add records from the Database Window.

2. Click the Open button from Database window to open lable in Datashest view.

4, After you fill in all the fields, press TAB key to move to the new blank record.

32
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To save records - Creatlng
. . i Table

When you move to the next record, Microsoft Access saves the record you added to the datasheet,
When you finish adding records just close the datasheet. you don’t have to save your work,

4.7 EDIT RECORDS AND -CLOSE A TABLE

When you open a datasheet, the first field of first record is selected. If you begin typing while data
is selected, the characters you type replace the selected data. -

To Edit the value in a field

I. Use the mouse to select the contents of the field you want to modify.

Eniplajes0 st Nenve FistHame 5

RELAY LK : R AL L Y i e
e N Kitha SR

2. Type the new value for the field. If you want to cancel all editing changes to a field, press Esc
key.

To Close a rable

[. Select Close from File menu.

h New.. Cr+N

48 MOBDBIFY FIELDS IN A TABLE

IF you change your mind about fields you have added, you can rearrange them, edit them, delete
them or insert a new field. '

4.8.1 Edit a Field

I. Select the field to edit.

bes . |Invoice Number -

L

[~ ) oy v

=y ey




treihidion e 2. [idjt name, data type or description of the lield.
MS-Aur s - .

3. Modify the field properties in the lower portion of the table window.

4. Save it and closc the table,

4.8.2 Move a Field

1. Select the field by elicking the field selector to the left of the field name.

e A
: :INVCIICE NUMBER
~_iDate/Time . INVOICE DATE-
{Number 4 INVDJCEAMT

T INVOICE NUMBER.
o [ CUSTOMER NAVE
Dale/l'img.-.__ — {INVOICE DATE

5;-' M_O_ICE’AMT _ Number

T INVGICE AMT

3. Save it and close the table.

4.8.3 Delete a Field

t. Sclect the field by clic'-king the field selector to left of the field name.

INVUIEE NWBER,
7| CUST A ~ 7 | CUSTOMER NAME-
|an1[:£ DATE Dale/Tne | INVOICE DATE
] INVOICE_AMT - Number | INVBICE AMT

34
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2. Press DEL key or select delete row from the £eit menu.

oy

Cut Ctrl+X
Copy Ctrl+C
6glcte Del

Select All Ctrl+A
Insert Row

* Delete Row

=

Set Priméry Key
3. Save it and close the table.

- 4.8.4 Insert a Field ~

1. Select Insert Row from the Edit menu. -

EEdRC

Cut Ctrl+X |
Copy Cirl+C
Delete Det
Select Al Ctri+a

FmserRowr AL TR L
Delete Row
Set Primary Key

2. It inserts an empty row before the current row.

EEIINVOIGE DATE ~ _ Dale/Time __INVOICE DATE
o S L
INVGICE. AMT Number 'INVGICE AMT

3. Enter field name and other information in empty row.

4. Set field properties.

5. Bave it and-close the table,

Crerling
»'Feble
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49 MODIFY COLUMNS AND ROWS IN DATASHEET

If the columns in a datasheet don’t fit the ficld values they display, you can change the width of
each column and you can also rearrange the datasheet columns.

-4.9.1 Change the Width of a Coluran

l. Position the mouse pointer at the right side of the field selector for the column you want to
resize.

errused'ﬁngf

shepe, you canresize -
the colurm
& “Table: Inveice:c~ o Y. 7 v s

| “INVOICE xmi,allmvmcs DAT INUI]IEE*’AHTITCCUST NAHE:
.2 I ]

2. Drag the column border b the desired size or select co[umn width from the Format menu and

select Best Fit to fit the data it displays.

4.9.2 Change the Row Height

1. Position the pointer between two records selectors at the left side of the datasheet.

S Table muBlee A

CE-DAT EINVOIE

‘When mouse changes
shape, you can change
height of row

2. Drag the row to the desired size. All rows in the datasheet change "o the new row height.

4.9.3' Move 2 Column

1. Select the column you want to move by clicking the field selec:tor.

PSP /1 et g T b




2. Click the field selector again and drag the column to its new position. As you drag the column.
its destination is indicated by a solid bar between columns:-— -

J'\"

2, Chef Anton's Caun Seasoning._ fIChef Anton's Cajun Seasoning
.2 Chet Anton’s Gumbo Mix Chef Anton’s Gumbo Mix
"2 Grandma's Boysenbery Spread {|Grandma's Boysenbeiny Spread

- 71 Uncle Bob's Oiganic Dried Peai_ﬂUnde Bob's Diganic Dried Pears

4.9.4 Save Datashect Layout

e Select Save from the File menu.

Save All

e Select close from the File menu to close datasheet.

A e~
EEile

w2 ¥

E’* n?é‘;?‘%'
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410 ATTACH VALIDATION RULE TO A FIELD.

Microsoft Access automatically validates values based on a field’s data type, for example, “You

can’t enter text in a numeric field. You can set more specific rules for data using validation rules.

You set the validation rule, property for the field.

When you sct the validation rule property, vou specify requircinents Ibr data that’s entered into a

field. For example, if | want that invoice amount should not be less than zero, or customer name
should not be Ieft blank, 1 can specify Validation Rule for it.

Crecsia:

a ToM;
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ITthe Validation Rule is violated when you make an entry, and you want thit some kind of
message should be displayed to you, you can specify the text in Validation Text. Microsof: Access
displays the text you specify when an ertry in the field breaks the validation rule.

Some examples of validation rule; . . .
Vilidation Rule ' Validation Text

© “Del” or “Cal” or “Bom™ . You must enter “Del”,”Cal” or “Bom?”
<) . : Please enter a non-zero value
>100 Value must be greater than 100

>=H01/01/96% Date cannot be less than 01/01/96
To set validation rule

1. Open table in Design View.

2. Select ﬁeld_ to attach validatiqn rule.

e
INVOICE_ND Nunber INVOICE NUMBER

T

NIAER
3 NVDICE_DATE - Date/Time INVOICE DATE
NVOICE_AMT Numbes INVOICE AMT

+3. Setthe rule to the Validation Rule and Validation Text of the field properties.

4.- Save it and close the table. -

Check Your Progress

buesiion- 1. Plan the fields and the data types for crgaﬁng a table, “}hich will store the details of
" acustomer, .

Het e

s




Cuestion 2. Write down the steps for ereating @ table named “TRANS”. hd\ring the following Sf[f:;‘l:?-
fields. - T

s Trans_No, which is of Numeric type and is unique.
s ltem_No, which will store AlphaNumeric data. (Field size should be 3)

o Trans_Date, which will slore the transaction date. (Format:- 12" Jan 96)

k.

* Qly to be issued

4.11 SUMMARY

Table provides a way to stored data.

To create a table, click on New button and than click on New table to display table in Design view,
where you enter field name, field data types and set field properties.

You validate and format the data by set the field properties.
To add records, open table in Datasheet view.
To save a record, press TAB key to move to first field of the-next record.

A validation rule specifies criteria to ensure that data entered into a cell valid.

39
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UNIT 5 FINDING DATA

Structure

0 Introduction
5.1 Objectives
52 TFindaValue
5.3 Find and Replace
4 Create and Apply a Filter
3.5 Spccify Crileria
5.6 Sort Records
5.7  Swnmary

5.0 INTRODUCTION

We know, that table is used for storing whatever kind of data we want to store, and we store data,
so thal we can retrieve it whenever we requirc. In this unit we will come across one of the ways by
which you can view data stored in a lable based on some criteria.

5.1 OBJECTIVES

After zoing through this unit you shall be able to:

Find a value;

o Find and replacg; :-, -
s Create and apply a filter;

* Specify criteria;

s Sort records.

5.2 FIND A VALUE

Suppose you require the details of an invoice where Invoice Nuinber is *4815°. One way of getting
the details of this invoice is that you open the table in ‘Open’ mode, and browse through all the !
records cne by one, and the other way is that you use the Find option. When you want to find a
specific record or find certain values within the fields, you can use the Find option to go directly to
a record. You can also use the Find option to navigate through records and find one record after
anelber.

ey gy
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Te find a specific value in a field . ] . ' rt-:::ing

1. Select the field where you want to search.

2. Splect Find from the Edit Menu.

Type value...

... then click here

RO ERID ST H S Copnp ATy Sm B eeaes 3
P ALFKI Alfreds Futerkifte Maﬂa Anders | Sales ,ﬂ-,
EﬁIANAl'H Ana Tmﬁﬂo\En-baredados yheladas| Ana Tmﬁllo ! Owner p )

Eﬁr.qfi{“" -3-"“‘";3? ?" -‘n"'i' e TALIDN ’\%ﬁ?’?}*”n?

ﬁ ‘-';*- 6;;'; ' R ‘\:'.r.-d‘.v_\"‘. (g “%" e TEATTHR Y parhay

=k
s

\ ——
5. 'Ehck the Find Nextr Button to find the next occurrence of the specnfed value. At the enﬁ click
the close button to close the dialog box.

.
L

53 FIND AND REPLACE

Sometlmes it happerﬁ that you require-making the same change to your data in scveral places, Jf
}'Ol;l‘ want Microsoft Access to find occurrences of specific text and replace them with different
text, you can use the Replace command. With the Replace command, you can look at each
occuitence of the specified text before you make the change or you tan make global changes.

4]
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To Find and Replace all occurrences of specified text

I+ Select the Field where you want to search and replace (inf the open view).

2. Select Replace from the Edit Menu.

Zeanz . T
- Cq - . .
WT Ve CuHZ
UmcoCusng N ielc] Eae.
Zuj Cuifey
Lopy - Cirle
Pasle Crrlav
.. Pasie Goecials
3 Pasinappeand
Detste Dai
Select Record
Select All Recorde Ctri+A
_Find... Curl+F

S T T RN
TR

It will show you the Replace dialog box: -

- Find the value

Table: Chistomers

Beiln 122 Gemany | 030-0074321
MésicoDIF. i Mesico | 5] 5554729
Meésco DF. ] Theico | ()5553902
London WAL1DP__IUK 711557708
, 1
M
g Del i
M Dehi
M
T
)
B
M
B
. o  Replace with this value

3. Typethetextin the find what box. -

P e o o iyl




5. Click the Replace Al button. l Findlng

Datn

To find and replace occurrences of specified toxt one at g time

1. Select thg' field where you want to Seaich znd Replaée (in the open view mode}).

. Select Replace from the Edit Menu.

[ ]

e X R )

5. Click the Find Next Button to move to the next occurrence of the text you specify and select it.

6. To replace the specified text and move to the next occurrence, click the replace button or if you
want to [eave the selected text click the find next buiton.

7. When you'ﬁnish replacing, click the close button to close the dialog box.

5.4 CREATE AND APPLY A FILTER

Microsoft Access provides two ways to create a custom view of the data in tal ‘es; yOu can creatc a
query or you can create a filter for a table. A filter is like a simple query, except that it applies only
to an open table.

A filter is best for temporarily changing the set of records you are viewing.
To create a filter, you tell Microsoft Access, which records you want to see, and the order in which

you want to see them. You do this by specifying the criteria and the sort order in the filter wmdow
Then, you apply the filter to view the subset of records in the table. ‘
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To Fifter

l. Open table in data sheet view.

= S TR o M fet i | 7

L Y

e Table Employees:

O .

e A T e e [y

Tiizol Naime sk N

Vad
,
¥

P

BN

T
i

BN P

Sorki_Kifka __/5ales Repiesenlalive

i 22Dec7h

Filr  lAndew ;Vice President, Sales

19Feb-42

Levering " idangt  iSales Representative

304ugh3

IPeacock  Magaret - Sales Representative

195ep-37

Buchanan [Steven  :Sales Manager

2. Select Edit Filter/Sort from the Records Menu to open Filter window.

NREFOTISY Window
. Data Entry '
- Go To »

o Refresh -

. Quick Sort »
Apply Filter{Sort
Show All Records

3. Drag one or more fields to the field row of the grid in the-lower portion of the filter window

0444 ar-Hh

e’
N
L.t

o 1
i &‘mﬁwﬁ%f}%mr

e e Lo
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4. Specify criteria, sort order or both under the field in the filter window.

To remove a Juter

Ascending

Dat' n_nlry

GoTe 4

Refresh

Quick Sort »
~ Edit F'IterJSurt
R AR )

Shuw All Flecords

e Select Show All Records from the Records Menu.

Window
Data Entry

GoTo 3
Hetresh '
Quilck Sort »

Edit Filter{Sort...
Apply F'IterlSon

3.5 SPECIFY CRITERIA

You specify criteria if you want to see some specific records, not all. For example, you don’t know
the invoice number of an invoice, but you know that, that invoice was raised for a customer named
‘Deepalk’. You can view all those records where the customer name is ‘Deepak’ by specifying
criteria. When you Specify criteria for a field in a filter, yOu can use an expression. An expression-
is a combination of operators (such as < or >} and values ( text or numbers ) that Microsoft Access
evaluates. When used for specifying criteria in a filter, an cxpressron defines the set of rccords you

want to view,

Finding
Data
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Some examples of criteria: ) N\

“Del™ . Value is "Del” _

100 MNumeric value is 100

<50 " Numerie value is < 50
>=H01/01/96% : Date is on or after 01/01/96

5.6 SORT RECORDS

You can sort records in a table in a different order than they are usually displayed by using the
Quick Sort command. You can sort records for display in either ascending or descending order.

To Sort Records in a table

1. Select the column in a data sheet to sort.

N

2. Select QuickSort from the Records Menu and than sclect Ascending or Descending.

- | | S e esg

Check Your Progress

FLIGHT

Flight_No _ Text

Destination Text _
" Fare Numeric

Departuré_Time Date/Time -

With reference to lﬁe FLIGHT table?

Question 1. Write down the steps for changing the field contents for the field ‘Destination’
from.“DEL" to “DELHI” and from “CAL" 10 “CALCUTTA?" for all the records.

Question2.  Create a Filter which will display only those records where bes'tinénio_n is equal to
“DELHI” and Fare is greater than 10,000. (Just the steps).

[Tt

p =




57 SUMMARY

'Find command in the Edit menu provides a way to search a specific value,
Replace command in Edit menu provides a way to search and replace with a value.

_ To display specific records by create and apply the filter,

You can see the records in ascending or descending order by Quick sort command from the

Records menu.
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UNIT 6 CREATING A QUERY

Structure

6.0 - Introduction

6.1 Objectives

6.2 Create a Query
6.3 The Query Window
6.4 Join-Tables

6.5 Select Fields
6.6 Specify Criteria
6.7 Sort Records
68 Calculate Totals
6.9 Modify a Query
6.10 Save a Query
6.11 Summary

6.0 INTRODUCTION

Applying filter was one of the ways of viewing the data based on a criteria. Another way by which

you can view data is Query. In this session, you will be creating Queries, and you will leam how to
sort records. : )

6.1 OBJECTIVES

After going through this unit you shall be able to: |
. l Create a que'ry; _ -
» ‘Join tables;
. Select fields;
. S[,;ecify criteria;
s  Sort re&;rds;
s Calculate totals;
»  Modify a query;
'

= Savea query.
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62 CREATE A QUERY | 3 s ey

With a query, you ask a question about the data stored in your tables. The way you design your
query tells Microsoft Access exactly wihat data to retrieve. Microsoft Access gives you a great deal
of flexibility in designing queries. With queries you can: '

Y10

Pioduc D eee PToduct N amcovaegs

17| Alice Mutton ' . K
3| Aniseeld Syrup 1
40| Boston Crab Meat 139
60| Camembert Pierrot 28
18] Carnarvon Tigers F
1 Chai 1
21 Chang_ 1

o

Data from more
. - . than one table -

Choose Fields You don’t have to include all of tables fields in your query.
Choose Records You can specify criteria for displaying specific records.
Sort Records You can view records in a specific order.

Ask Questions about data in several tables You can use a query to answer a question about data
from more than one table and sce the results in a single data sheet.

Perform Calculaiions You can create new fields that contain the results of a calculation, called
calculated fields.

Make changes to Data in Tables You can update, delete, or append a group of records all at once
using action queries. : '

To Create a Query

1. Click the Qwery button in the database window.

2. Click the New Button to display the new query dialog box.

e Ty o ey oy ey 7 e




Introduction to N
MS-Aceess Click here

... then click here

- Calalog
74| (] Category List

~ 3. Click the New Query Button to open a select query window and displays the add table dialog
box, which displays the tables and queries in your database.

e
P B L 5":&'-"-.’11-"(“'
LB LU

Cuzlomers
Employees
Osder Detailz

(P
Orders lé‘;ﬁv. UL
Produclz - Lo “*ﬁ' k

o

o
AL

e
ET'.
o

|
Shippers lﬁi‘? R
Suppliers Ii{:?f,,".'“l A
il
()

Tables in the Database

5. Click the close button.
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6.3 THE QUERY WINDOW o T

. As soon as close the *Add Table’ Window, you will see a ‘Query Window’. The query window has

three views - Design view, DataSheet view and SQL view?

Decsign vicgv

Datasheet view

» Dcsigh View: To create a query or change the désigr] of an exiéting one. In design view, you
use graphical query tools to create a query. .

» DataS‘l:l‘eet‘Vi‘ew: To see_the data retrieved by query.

e SQL View: To enter SQL ( s&uctu:ec_l query language) statements to create or change a query.

PG el KR T L P

T T B

. e L )
TR o e o T RN T T2

A SR T Cr TR o - A PR e P T BT il

QBE grid

When you'use Design View to create query, you use a tool called Graphical Qu_el:}fby Example
(QBE). With Graphical QBE, vou create queries by dragging fields from the field list in the upper:

_-' portion of the query window to the QBE grid in'the lower portion of the window.

+
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In the QBE grid, cach column contains information abotit a field included in the query.

6.4 JOIN TABLES

Suppose you have two tables ITEM and TRANS. ITEM 1able contains Item_code, Description;
QOH, and Rate. And TRANS table contains Trans_no, Item_code, Qty, and Date of Trans. Now _

if you want to make a query, which contains Zrans_no, Item_code, Description and .
Date_of_Trans, you will have to join two tables. To create a query that uses more than one table;

you add.the tables you want and make sure the tables are joined to each other. Joining the tables

lells Microsoft Access how to connect the information in the tables. You can Jjoin the tables by -
drawing the join lines between tables, although in many cases Microsoft Access creates join lines
automatically. In most cases, & join line tells Microsoft Access : “Select the records from the both )
tables that have the same values in the fields that aré joined.” . This is an inner join. The fields join
in this way are called join fields.

To Join two tables in the query window

- '
P
-\'h.._

» Select a fleld in one table and drag itto the equivalent field in the other table. It_dra“}s,ajoin
fin¢ from one table to another.

Join line,

- jil| Category 1D

s - . HiCategory Name
il Descriptioh

4l Picture

2 g gy 2 | Pl




To Delete a join between two tables . Craskzus
N - . - a Q‘“‘_.

e Select the'join line and press Del key.

6.5 SELECT FIELDS

After you have added tabjes to your query, now you can select the fields to include in the query.
The fields shown in the field list belong to the tables or querics you selected in the add tabie dialog
box. The fields you select determine the data you see when you look at the query’s Dynaset
{records displayed as output ) in DataSheet view. :

The field list in the upper portion of the query window displays all the fields available for your
query. If you add more than one table, you see a field list for each table. -

To add a field to a query

* Drag the field from the field list to a cell in the field row of the QBE grid.

* Repeat this procedure until 2l the fields you want in your query are shown in the QBE grid.

6.6 SPECIFY CRITERIA

To limit your query’s Dynaset to certain records, you specify criteria for the query. When you
specify criteria for a query, you use an expression. An expression tells Microsoft Access which
records to include in the query’s Dynaset.

To specify criteria for a field

1. Inthe QBE grid, select the criteria cell in which you want to define an expression.
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<#01/01/96H
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Value is 100
Value is greater than 15000°":
Date value is before 01/01/96

‘Value is USA
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To check your results

s Select DataSheet from {he view menu,

6.7 SORT RECORDS

When you run a query and view the Dynaset, its ofien casier 1o interpret the data if you have sorled
it. When you sort records, you can place them in alphabetical order or in numeric sequence.

Creating a query that sorts data is useful when you want to display sorted data in a form or a report.
You create a query thal sorts the data and then use the query as the source of data for the form or |

report.

6.8 CALCULATE TOTALS

~~Often the most interesting informalion you can see is the total, average or some other type of tally

over a set of records.

To calculare totals

1. Select Totals from the View menu to display the totals row in the QBE grid. It automatically
fills “Group By” in cach box.

2. Select the field 1o total on it.

v Query Design
SQL
Datasheel

Table Names

WFE. Y R T
r e ‘.!.E {2 LT
s _..J;..g.._,.-_:- L. ¥ o LT

Properties...
Jain Preaerici,

Toolbars...
Options...

3. Select sum from the list of total cell.

Crealing
a Query
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~View.
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Toolhars... ]

Optians...
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6.9 MODIFY-A QUERY

The query window is designed for flexibility and ease of use. Becausé of the windows graphlcal
features, you can easily move, delete columns in your query.

To move a column in a query

1. Click the field selector (column heading) of the column in design view.

2. Click the field selector again, hold down the mouse buiton and drag the column to its new
location.

Select this column and drag it to new location

A

IR NP R oGOy vy 2
BN T LTl .::x._"am( AT LR

Categn'r_-,uName . Unlt I':’nce
N Group By Sum
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* To Delet a column in a query Crenting

a Qhrery

1. Click the fteld selector (column heading) of the column in design view.

2. Press Del key. ' . E

To Exclude n field from the query's DataSheet . ] R

» Clear the ficld’s show box by clicking it.

i [SoppierD

{atH Where : ‘
SHOWE; L <= idktere

g "sPeol”

6.10 SAVE A QUERY

To snve a query

I. Select Save from the File menu to display Save as dialog box ( if you are saving a query first .
time). )

:-..-:-:' - C“_’]’R!" \1».2.7; PO
%ggﬂ:::fﬁfﬂ:’:brf POEE TR AL

1 Open.. Ctrl+0
{ Close-

Save Ctrl+S
Save As...
Save All

2. Type name in query name-hox,

3. Click OK to save query in the database.

v
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Type query name

.Check Your Progress

Quustion L.

- Quuestion 2,

Question 3.

Question 4.

How many kinds of Queries are there in MS-Access?

: . A -
What is the difference between all of the Queries provided by MS-Access?
What is Query Wizard used for?

Can we make all kinds of Queries with the help of Query- Wizard?

6.11 SUMMARY

A query is a conditional selection of abaut the data.

A new query can be created by clic;kliﬁg on the Query bu.lton i the database window,

In the quéry window,‘you can design a query using a feature called Graphical Query By Example

(QBE).

’

You specify criteria in QBE to display specific records.

Multiple tables can be added in a query.

To display records from more than one table, join the tables _byjoin.ing lines. . .

T LA




UNIT7 CREATING A FORM

Structure

7.0 Introduction

7.1 Objectives

7.2  Create a Form with a Form Wizard
7.3 View Records in a Form

74  Add, Delete and Save Records

7.5 ‘Save and Close a Form

7.6 Summary

7.0 . INTRODUCTION

You can view the records from a table using a Query or by applying a Filter. But both the ways of
viewing records display you the data in raw form. To view the data in a customized way, you have
something known as ‘Forms’. In this session you will be able to create forms using Form Wizards.

e [ E g v iy fe g DT D rodUeE). i E e i L T T e |- ~F =~

Product 10: 10 l
Suppliers: Sunil Mums i ]:a
Catcaory: Beverages 1 :.
Product Nomo: Chai [
Englizh N&me: . Dhatomzala Tea I .
Quanlqu_Plerlljnit:.-- 10 bores x 20 baps [ ]

. Unit Piice: .. - $18.00

Uriitx In Stock:

Unit: On Osdors:

Huoidei Lovel: '
- Discontinucd;

[14f: 9 [ Record:]1 [of 77

A Form provides an easy way to view data, you can view all the values for one record in form view
or you can switch to the datasheel view of the form 1o sec all the records for that form. Using a
form is also an efficicnt way to enter data. [ can save you time and prevent typing crrors.

A Form offers the most convenient layout for entering. changing and viewing records in your
database. The form design tools in Microsoft Access help you design easy-to-use forms that
present your data in an auractive format witk: special fonts and other graphical effects such as
colour and shading, ’

39
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7.1 OBJECTIVES

After gning-through this unil- you shall be able to:
¢  Crente a Form wi1i1 a Form Wizird,

«  View Rct:-ur(l.‘-i inat Form;

o Add, Delete :Il-ll(i Save Records;

»  NSaveand Close a Form,

7.2 CREATE A FORM WITH A FORM WIZARD

You can create forms wilh or without the aid of form wizards. Form wizards speed up the process
oi'c.n.atmﬂ forms because they do all the basic work for you. The autoform wizard producesa  ~
stmple preformat®d form without prompting you for information. The other form wizards prompt
you with questions and then create a form based on your answers. .E\'el'l il you have created many
forms. you may want to use a form ‘wizard to quickly create a form that you can use as is or ref'nc
1o your specifications.

Wihen you use a form to enter or display data in your database. You must connect the form to the
table or query that is its source of data. If all the data is in one table, base the form on that table. If
the data is in more than one table, base the form on a query.

Ta Select a Form by Using a Form Wizard

1. Click Form button in the Database window.

‘Add Products
Categories

J - Categories Subform
Country Fitter Dialog
Custorners

Click here

2. Click the New button to displays a New Form dialog box.

s e




Click here

Database:

L T,

:’_g’ﬁ

e AnEE T R
r{ﬂg_pEn? G A

Y A
arm

Add Pirducls
Calegonies
Calegaries Subfom
Country Filter Dialog
Customets

T

' q\f‘

S

i

Y AL

Creating
a Farm
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5. Sclect AutoForm. .

o g T

.Engle-tobmn ’i
Tabular i
Graph "
Man/Sublerm i
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7.3 VIEW RECORDS IN A FORM

Now you have a form that you can use lo view, change, add, and delete records in the table. The
objects on the form are called controls. These controls sz use to change and view data. The
controls on your form are:

"“Text boxes with attached labels

PR Ty o - e § = g




e A label, which displays text. . Crenting
’ 1 Form

e A text box provides an area to display or type text that are sto;cd in your database,

To Switch to Datasheet View

= Select Datasheet from the view menu, to displays form’s data in datasheet view.

- Indexes...
Table Properties...

Toolbars...
Options...

To Swi!c-h fo -;F'arm View

-

¢ Select Form from the View menu to displays a record in form view.

Modules

To Move from Record to Record on a Form
¢ llse the navigation buttons to go to the first, [ast, previous or next record.

Shows the current record number

| Shows total records
B

il Recod] o 77
| -~

Goto the previous or next record

Goto the first or last record

s .4 S} g Pt Ty

T TR
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7.4  ADD, DELETE AND SAVE RECORDS

1o wdd a new record

i. Select GoTo and then select New from the Records nienu to add a new record.

“Recordss
Data Entry
-—\ TR ;,S i
EHNE R
Refresh
Quick Sort 4

Edit Filter{Sort...
Apply Filter{Sort
Show All Records

v Allow Editing

2. Typc the value in the first-text box. *

B R B e e b
5 1i (1 | : 3
2 251 A ' 2

B (Conke) i 0

3. Press TAB key to move to next field.

4. Repeatstep | to step 3 to enter other information.

To suve a record

» Press TAB key to move to the next record.

As you as you leavc the record, Microsoft Access saves it in the table. You don’t need to da
anything else to save the data. -

21 P e = ey




7.5 SAVE AND CLOSE A FORM

To save a form

l. Select Save from the File menu to displays Save As dialog box.

Newa TR A CHENE]
Qpean... Cul+o |
Close

Save Cirl+5 .
Save As...

Save All I

2. Type form name and click Ok to save it.

I_Type name here

To close a form

* Select Close from the File menu to close the form.

Eile
New... Curl+N §
Qpen... Ctrl+0 |

Cheek Your Prsgress

G‘Ju;zsli:xn T - Hobw many Views does 2 Faim Wihidks 4348

nestion L S the i¥erence bote o e

Deesiion 3. Wt ave £ e used e

reg Ll

Y-
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7.6 SUMMARY

Microsoft Access forms can be used to enter, change and view data.

The form window has three views: Form view, Datasheet view and Design view.

You can change and view data in the form view, usually see all the fields for one record at a time.

You can chanpe and view data in the datasheet view, ysing a datasheet.

You can change the form structure in the design view.

="




UNIT 8 CUSTOMISING YOUR FORM

Structure

£.0 Introduction ‘
8.1 Objectives -

8.2 Change a Form's Design

8.3 Select and Resize Controls

8.4 Move and Delete Controls

8.5 Change Fonts, Size and Colour of Text

8.6 Summary

\\\-

8.0 INTRODUCTION -

In the last session, you had learnt how to create a form using Form Wizard.

In this session you will learn.how to custorize your forms.

8.1 OBJECTIVES

After going through this unit you shall be able to:
¢ Change a Form’s Design;

» Select and Resi?.t;: Controls;

. Move and Delete Records;

» (Change Fonts, Sizc and Colour of Text.

8.2 CHANGE A FORM’S DESIGN

You have uscd form to add, delete, and modify records. Now you want to do some changes in the
form’s design. You can change the appearance of a form in the form’s Design view. You can open
your form in Desigr view from the Database window.

ey - e | =y




oo s clion
S y-Aroesy
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Change this form ...

ENCTOR Prnducis.,-. i

: Pluduct ID: "--. 1 I -
- Supplm: Yo Exciic Liquids
b b S P —— —

:I-Calegmy _' ~ Beverages

Prodict Naine:

Fl

English Name: ' ". Dharamsala Tea

.. to look like this

4 ProductiD: ©° - Product Name: -
_Dhatamsaa Tea E
. Engllsh Hame; ‘
; 10 buxes % 20 bags - 3 $18.00 ‘ . a
ol Iguanh_l,-,gfe,r Unit: = . tnit Price: .. -
‘ S

*"Units On Order:~ i __"B-e'nr::déli Level: ¥

ol 77 T TE

To Open a Form in Design View

l. Click the Form button in the Database window.,
2, Scleet farm from the forms list.

- Click the Design button to opens Form in Design view.

L7 )

Click here

l:ratabase. NWINDZ/ S

T I




Microsoft Access divides the form into three sections in Design view:
= Form header contains the heading label of the form. It appears once at the top of the window.

* Detail section contains the ficlds from the table to viewing data. The detail section is repeated

for each record.

» Form footer appears once at the bottom of window

A form in Design view

1 1
b Ao i
Pliny n‘;};_; P:oductli’-

All forms have a detail seetion, but not all forms have a form header and footer.

To Add Form Header and Footer

* Seclect Form Header/Footer from the Formeat menu.

Format,’

v Snap to Grid
Align
Size

Horizontal Spacing

Vertical Spacing

h A . .

Page Header{Footer
Fotm; HeaderfRobter.

Cusiomislig
Yourr Fo-s

o9

O G, -
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M uess 8.3 SELECT AND RESIZE CONTROLS

Controls are the abjects on your form that displiy data from the field or label to display text. In
.Design view, you can select and resize the controls on a form.

To yelect a controf

¢ Click rhe text box, to displays size and move handles around the conrrol.

Maove handles
.___:'. e ) g ::'_;‘J;‘-'r":‘.'_'-"r":' '!:!'.""""’-_.l ':' TI_"'('.‘- ! - 7.—"‘.‘!‘2’;:;
' |Prdduct Namesjf-BProduct Name =~ |—— Size handles
il ' B e -SSP -_.-_-:[cssr: i &
Attached label Text box

Ive to yelect a controf

* Drag the handles on the top and bottom to size the text box vertically.
"= Drag the handles on the left and right sides to size the text box horizontally.
¢ Drag the handles in the corners to size the text box both vertically and horizontally.

» In controls with attached labels, use the move handles to move each part separately.

To resize a controf

1. Position the pointer at the corner of the text box.

2. Drag the border to resize the control.

LS e T M ] Ko et T e P
e i o ST e

| EL N e
J[~HProduct Name , 5
Pt T Y R oE) P e MR B |

. PO " -

‘When pointer look like
this, you can resize the
-"control

70
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You can also select inore than one control. Cnctamising
- ' Yuur Furm

To select more than one canrrol

¢ Position the pointer and then drag diagonally through all (he controls you want to select, It
draws a rectangle around the controls. When you release the mousce button, all the cantrols in or
touching the rectangle are selected.

84 MOVE AND DELETE CONTROLS

All the text box controls on your form have altached Jabels. You can move a control and its
attached label topether, or you can move them separately. -

To move a control

|. Select the conlrol to move.

2. Position the pointer anywherc on the control and hoid down (he mouse button.

T, - T o L e L L S 0 T e
fi[Produit Nam: oduct Name
AL T R ro] aretel Py ey AR o PR M . [ o) MR

When pointer look like
this, you can move the
control

3. Drag the control (it moves text box and its attached label 1ogether.).

-

4. When the control is positionéd where you want it, release thc mouse bution.

When you move a text box, its attached label moves with it. You can also move a control or its
attached label separately.

To move the attached label separately

1. Select the control.

2. Position the pointer at the left lop corner of the label and hold down the mouse button.

L I R

Gl;-r_nductﬁamei :::-I'EProducl Mame
b= o

T paioroge WAL Ry o

When pointer look like
this, you can mave the
label scparately
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-

3. Move the label around the text box o display.

4. When the label is positioned where you want it, release the mouse button.

To lengthen u section

1. Pasition the pointer on the border between the detail section and the form footer.

e, el
o

When pointer look like
this. you can change the
length of the section

2. Drag the border down 1o increase (he length of the section.
Ta delete a controi

1. Select the control to delete,
2. Press DEL key.

It detetes text box as well as delete the attached label.

8.5 CHANGE FONTS, SIZE AND COLOUR OF TEXT

Microsoft Access provides so many choices for the appearance of controls on forms. You can
change the size of the text in the label, change the font of the text and can make the text bold or
italic. You can also fill colour to background of the text and text colour.

Display palette

Make the-text bold or italic

- Change the alignment

Change the font and size

# e ry— -y & [V T ) o




To make text bold or italic Customlsing
: Yoor Form

1. Selcct the label, to enables additional tools jn the toolbar for changing the appearance of the
lext.

2. Click the bold or italic button ‘o changes the text.

. To change the font and size of a lubel

I, Select the label,
2. Select font from the fonts list to change the appearance of the text.
3. Sclect size from the size list to resize the label text.

4. Using the mouse pointer to resize. the control.

To change the colours of the text

1. Select the [abel,

. 2. Click the palette button on the toolbar to displays the palette.

Ty
i

3. Select the Fore color or Back color or Border color. to change the text colour, fill the colour,
and change the border colour respectively.

4. Click the palette button on the toolbar to close the palette,

Check Your Progress

Question 1. Microsofl Access divides the form into how many sections in Design view?

Question'2. - Write the steps lor changing the Font o !abel and Text Box.

13

= = e ey ey




lntrmglion 1a
MIS-Acegss -

74

8.6 SUMMARY

‘I'o change the structure of the form in the design view, click on the Design button.
Form header contains the heading label of the form. It appears once at the top of the window.

Detail section contains the felds from the table to viewing data. The detail section is repeated for
cach record.

Form footer appears ouce at the botlom of window.

A labe} displays instructions or descriptive text.

You can coter or display data by the text box.

To change the fonts and size, select Fonl or Size from the respective list of the Formatting toolbar.

Select color from the palettc to change the color of the Tabel or text box.

£ ey e 7 e




UNIT9 SHOWING DATA FROM MORE THAN ONE
TABLE ON A FORM

Structure

- 9.0 Introduction
9.1 Objectives
9.2 Create a Form that Contains a Sub Form
9.3 Use a Query to Include Fields froni More Thih One Table
94 Summary i

9.0 INTRODUCTION

In the previous two sessions, you have learnt how o create customized forms, using one table. This
unit covers sub forms. You will learn how to create forms using two tables or a Query. -

9.1 OBJECTIVES

After going through this unit you shall be able to:
» Creaie a form that contalins a sub form;

 Use aquery to include ficlds from more than one table.

9.2 CREATE A FORM THAT CONTAINS A SUB FORM

Using a subform is orie way to include information from more than one table in a form. A sublerm
is a form within a form. In Micrasofl Access, the primary form is called the maijn form and & form
within the main form is called the subform.

When you usc a subform, it’s easy to see relationship between records from two or more 1ables.
The main form and subform in this type of form are linked, so thal the sublorm displays anty
records that are related to those in the main form.

Using the Main/Subform Form wizard is usually the quickest, most convenient way (o design a
main form and its subform. Even if you want to customize the main forin and subform extensively,
you can start out by using the wizard to create a quick prototype of a form that you can change
lader,

When you create a Form/Sublorm using the wizard, you are free to view dita i a sullorm i cither

Datasheel view or Forn view,

75
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To create a main form and a subform using the Main/Subform form wizard:

1. Click the Form button in the Database window.

g8l Add Products
Categories

ﬁH Categories Subform -
Country Filter Dialog .

Customers

Click here




2. Click the New butipn to displays the New Form dialog box. - : ! -;hn"inz
) - . W ata Iroem
) Alore Than
Oue 'Talle nn
A Form

bt 3

z__-l..j 1)

ir:\wwr« TR
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21| Main/Subform
| AutoForm
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TabMah
| Graph -
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|.CancelA? §

P o

7. Tollow the directions in Form wizard dialog box.

8. Click the Finish button in the last dialog box 10 entering or viewing data.
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9.3 USE A QUERY TO INCLUDE FIELDS FROM MORE

THAN ONE TABLE

-

A form or a subform can be based on 2 query. Consider using a query as the basis for a subform
when you want the subform to display values from several tables or when you want to display

limited or sorted information from one or more tables.

T Create a Query :(Discussed in the earlier sessions in detail)

Click the Query button and click the New button to open the New query window.

2, Add the two tables, to display data in the form.
3. Connect the tables with join line.

4. Drag the fields from the field list to QBE grid.

LA

. Save the query.

6. Close the query.

Showing .
Data from

More Than

Gne Table on

A Form
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To buse a form on g query
3

-3
1. Click Form button and click New button to display New Form dialog box.

2. Select the query (you have just created) from the list.

N
" ] '

i IA & ..
| TEM MAST

ER

3. Select autoform-
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4, Click Ux ic creatzs and vpens the form
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Save it and close the form.
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9.4 SUMMARY

To shows the set of records associated with'a single record on the main form by the sub form.

To display data from more than one table, use a query as a base . “e form.

Showing
Data from
More Than
One Tubile oo
A Form

8!
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UNIT 10 CREATING REPORTS AND MAILING LABELS

Structure

[0.0 Introduction

10.1 Objectives

10.2 Use Reports to Present Data®
10.3 Create a Report

104 Preview, Print and Save a Report
10.5 A Report in Design View

0.6 Create and Print Mailing Labels
10.7 - Summary

10.0 INTRODUCTION

Reports are used to present data ona printed paper. It provides a way to retrieve and present data as
:neaningful information, which might include totals and grand totals also. In this unit, you will use
raporsts to present data.

:).1 OBEJECTIVES

After going through this unit you éhgll be able to:

o

Use Reports to present data;

+ Create a Report;

W

Preview, Print and Save a Report;

Create and Print Mailing Labels.

10.2 USE REPORTS TO PRESENT DATA

A Report is int_'ormatibn you have organized and formatted to fit your specifications. A report gives
you a way to retrieve and present data as meaningfjl information that you can use and distribute.
Examples of reports are mailing labels, Invoices and sales summaries. ’

With Microsoft Access, you can design reports that present infonnation the way you want. You can
use many different design elements, such as text, data, pictures, lines, boxes and graphs to create
the report. ’

LI




Reports are also an efficient way to print information that you use regularly. You can create a
design for a report and then save it, so that you can use it over and over again. Once you save the
report design, it stays the same, but you get current data each time you print the report. If your
reporting needs change, you can adjust the report design or create a similar report based on the

original report.

Sales Summaries

20-Now=-96

Erployen Sakes: Enplyee Name: Enployee Saks:
S tever Buchanan $47,674
Lara Callalan 359887
NareyDavolio 23992

Categpry Sales: Chae gy Name: Chiegpry Sales:
Beveraces $127,189 -
Cordinens 455,462
Corfctiors 188500

You can create reports that:

» Organise and present data in groups.

¢ Calculate running totals, group totals, grand totals and percentages of totals.

¢ Include sub reperts and graphs.

» Present your data in an attractive format with pictures, lines and special fonts.

The records appenr in one large group

H [Fgdian
: d [[=f7-T- 1.1 s J bl e
M Beverages ____|Sasqualchale 0} 34 ] %
¥ Saverages [ Suealeps Sioul __as g
Condiments | Anisesd Sytup a =
ordi nte Chal Antor'e Caurn Seayonin: A, el _
=% o At AL A R K e, G Y A s e ] B Pk
% e
ke Livtof Pyoducis by Category
Lol 26N 06 nes
iy Caimpo Ty Prodoacits Prowleei TD: Qu-.n:a ‘L
Chai 1 10baf=r
i Chag 2 24 - 1[5
Chartreuss vara a9 750 of1zl
Chta 2a Blayw 38 12- 7,
Ipsh Cotfha 43 16 - shkrd
Lakedead iy St e 500 7
L ghivig Lurrd adack Leger 57 A4 -1
Cutback Lagwer 70 24 - AT
Fhanbaih Klostahiar 5 24 -0/
Page:[1 oy

L

The records for each categary appear zs
separale groups

Creating
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10.3 CREATE A REPORT

Your report will group the day wise sales for each month under the month’s heading and show total
sales at the end.

To create a report with grouped data

[. Click the Report button in the Database window.

Chck here

Customer Mailing Labels
Employee Sales by Country (37
Employee Sales by Counliy d;
Employee Sales Subreport |
Freight Charges

invoice

Al PRI

SR ENEIR
e i A A e
T AnIara G
2 _

;
P TR R == B L
AT E R R

3. Select the tables and queries from the list.

4. Click the Report wizards button to displays the first report wizard dialog box.

"}’ Groupa/Totals
2% Maiing Label

AT T IS




5. Make these choices as you go through the dialog boxes:

a) Select the Groups/Totals wizard.

mnm‘l'} -
s AT

SR YL T ST At Sty

u'ims fTotals] epurt’W‘zar B

w"'-"

Which ﬁelds da _l,uiu wan on. ynur repdrt?;:&elec'i -3
% by

heldand lhen'

ITEM | CODE
TRANS_T'PE.
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d) Sort records on the Trans_Type field.

¢) Select the Executive style for your report.

f) Give the title to your report.

Y T,
iR ﬁ,at.iti.upicr

-,‘

AR Ut SIS e

o jou w:

Lizstof Producim by Category 4 i
26N 95 .,g{
Clalngo cyr Products Prod TDn O iy Peer Tnk: :&
N ‘Bav o g ?;;'
2%

Chai 1 10veoms = 20 bagt p’)

Charg 2 24 - 12 0=hotlas ik

Chartrense varis a% 750 o perbanle Tz

Céte e Dlaym ag 12-75cl Lotilas A

Ipah Cofia 43 16-500 g wm §5~

Laldial deoiri 76 500 ml T

Langhing Lunbegack Lapa 57 24 - 1 2 a=boltles ?:-"

Gty ack Lager 70 24 - 355 nibotilns 2

Rharh i Klosteb iar 75 24-0.51botle ;
| B PR o o e R T e Al b= 4 ey |

e P R RET L U (N e ot R Feh Bt L8] L e

TIRT——="




Creatin
10.4 PREVIEW, PRINT AND SAVE A REPORT - gt o
- Lahels

After the Report wizard creates your report, Microsoft Acaess displays your report as it would
appear in print. -

To sce a whale page in report

1 &

1. Position the pointer over the report in Print pfevicw. The peointer changes 1o a magnifying glass. LIS

Q

2. Click the report to displays a view of the whole page.

3. Click the report apain to zoom back and view data.

To scroll in onc page and through pages

* Click the horizontal and vertical scroli bars to scroll in a page.

* Click the page buttons to scroll in other pages.

G4 T I S

To print a report

1. Select Print from the File menu,

el Qe

Print Preview .
Print. T 5 Cirl+P’%7
- [ - el T

Print [i‘elll-uli'dn...-

2. Tt will show you the following Print Dialog Box:

3. Select OK to print.




"';““‘-‘““i“" te 5. Select the Mailing Label Report from the wizard.
MY-Access

Tt P ey ¥ {14

S0

6. Follow the directions to make mailing labels.

7. Click the Finish button from the last wizard dialog box to ereates mailing report.

S| FEERERN I Report Reportd” " i e {7 1w
Nancy  Davolio k%
£07 - 201h Ave. E.

Seatlle 99122

Andresr  Fuller — '
908 W. Capial Way
Tacoma 98401

Janet Levering
722 Moss Bay Blvd.
Kirkland 98033 -

Margarel Peacock ‘
4110 Old Redmond Rd. ‘x
‘Redmon 98052

To print the mailing labels

+ Select Print from the File menu to display print dialog box.

» (Click Ok to print labels.

10.7 SUMMARY

A report provides @ way to retrieve and present data as meaningful information that you can isc
and distribute. ‘

You can create reports with or without the help of Rei)ort Wizards.
You can use table or query as the base of the report.

You can create reports for:

« Organise and present data in groups.

Calculate group totals, grand totals and percentage of totals.

Present your data in an attractive format with pictures, lines-and special fonts.
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