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DATABASE DESIGN FOR AN ORGANIZATION
EXTENSIVE QUESTION
Q.1  Describe the different steps involved in analysis stage while designing database.
SHORT QUESTIONS
@ What is a purpose feasibility study? (LHR 2021) (MTN 2022) (DGK 2018, 2022) (SGD 20217) (U.B)

(i) How data is analysis performed? (GRW 2022) (SWL 2019) (A.B)
(i) Which activities are involved in data analysis? (RWP 2022) (U.B)
(iv)  What is project planning? (MTN 2021) (FSD 2021) (K.B)

DATABASE DESIGN FOR AN ORGANIZATIONS

Feasibility study

Requirement analysis

Database design
for an organization

Project Planning

Data Analysis o

Feasibility Study: = NS o AL WY | Y B
0] Feasibility stuuv lalse \nown N prenn |mry n.veslwgatlon of the
requweo dttaJdJu " .
T Nt iavolyes thesarea uentificatien- mu selection.
) .eor €l (amnle *\/\Mh \ree-or aspect is to be selected to start.
V) Alfter | ihe, telecting project, it is allocated a specific fund and a proper
: VU4 nlaaning, is chalked out for its practical implementation.
T N V) Side by side, a proper market analysis is also worked out.
\ Ju W% Requirements Analysis:
' 0] The requirements are gathered like the possible inputs for the database
and the required functionality out of it.
(i)  The users precisely narrate their needs of the database and the possible
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domain and restrictions are also chalked out.
Project Planning:
0] A proper Schedule is laid down to accomplish this activity.
(i) All the cost factors are taken into consideration. . .
(iiiy  For example, the salaries, of team mersbars, their legistics involier
other trivial expenses an'd Lardware costs.y
Data AnaIyS|s
Th|< IS an importan; anaaysi¢ a Fect \/’hl‘t dwlqul"‘ adatat
(31 Data Finw Diagrams (DFL)
‘i) | TDecisior Tanies '
(fii) | 'Dacisian'Trees

MU oLE E\GHOTEE QUESTIONS

AI’

(i)

(iii)

Allhe hardware costs are considered during: (SWL 2019)
(a) Project planning (b) Requirements analysis

(c) Feasibility study (d) Data analysis

In which of the following requirement of user is gathered?

(a) Project planning (b) Requirements analysis

(c) Feasibility study (d) Data analysis

Preliminary investigation of the Database is also called:

(a) Project planning (b) Requirements analysis

(c) Feasibility study (d) Data analysis

SHORT QUESTIONS

(i)

(i)

(iii)

(iv)

V)

What is a purpose feasibility study? (LHR 2021) (MTN 2022) (DGK 20218, 2022) (SGD 20217) (U.B)
A feasibility study is an analysis of how successfully a project can be completed,
accounting for factors that affect it such as economic, technological, legal and scheduling
factors. Project managers use feasibility studies to determine potential positive and
negative outcomes of a project before investing a considerable amount of time and
money into it.
How data analysis is performed? (GRW 2022) (SWL 2019) (A.B)
A process of studying the existing system is known as analysis. The basic purpose of
analysis is to know which activities are performed in the current system. The analysis
also determines what should take place in the new system.
Data analysis involves the activities of:
e Data flow diagram,
e Decision tables
e Decision tree T A
Why is requirement analysis conducted? |\ (" | [ ~
The requirement analysis is-condicted te t,atnvr the requi emeats fo‘ thc pl‘OjeCt These
requwements include the poisikig injiits (Tor ditanase 'and! this required functionality of
project.-it is also used4o defins'the pocswble 40rain-and restrictions related to the system.
Whichi-activitias zie in' volvediin dala ar.aiy5|s’) (RWP 2022) (U.B)
Data anglysis m\'oljes the|actisities of:

. Elata'ficvy di 0PN

' '.I» \ "._T_ el~ision tables

e Decision tree
What is project planning? (MTN 2021) (FSD 2021) (K.B)
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After requirement analysis, a proper planning and time schedule must be developed for
different activities that are required to design a database system. In addition to a time
schedule for different activities, the cost factors are also taken into consideration.

DATA MODELING, INGREDIENT OF DATA MODELING

Q.l Identify the components of ER diay ram. ““(BWP 2022)

Q.2 Whatis data modeling ex plain ¢ifierent mg;edl Nts D7 datarnodeiing. (RWP 2017)

(i) Define !.‘-wt.'ty B (LHR 2022) (BWP 2022) (DGK 2022,21) (K.B)

(i)  What iy astrikiute? ) ' (FSD 2022) (RWP 2022) (LHR 2015) (K.B)

(iii)_ Definie the\terinicardinality of a relation. (DGK 2021, 2022) (MTN 2018) (K.B)

o (V) | Detinednisuality. (MTN 2021) (K.B)

J | %V Fow can you define relation ER diagram? (SWL 2022)(U.B)
(vi)  Differentiate between Cardinality and Modality. (BWP 2019) (U.B)
(vii)  List down different types of relationship. (SWL 2021) (U.B)

DATA MODELING

“Data Modeling is the process of identifying the data objects and the relationships between
them”.

INGREDIENTS OF DATA MODELING

Entities/Objects
Ingredient of Data .
Modeling Attributes
Cardinality
Relationship
Modality
Entities/ Objects:

0] A data entity/ object is anything that is participating in system.
(i) It is always properly identifiable i.e., a TEACHER, a STUDENT, and
AEROPLANE.

TEACHER STUDENT

Attributes: — (1 (]
(i) Attributes define the objgtts, describs-iirir gharastiristics apataseme
cases make refeer|ces to other nb1ent~ (s}, ™
Example Attributes for A T A 1ER"

___Tnfac_he* JNamiz,, Gende!, | tast’ .Dagree, Appointment Date, Pay Scale,
= Notioraiity, '.:ei_e;.)hq"i‘e .0-, ete.
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TEACHER NAME

ENTITY  <— — TEACIELR ..I Y AR B
= o

'/l-.".—'—-_— .

- y ) -——-—~\/
T - . APPOI\TMENT
| | \ s s DESRAE_ DATE

Kelalioriships:
\ J WY '_ g (i) The relationships indicate how the Entities/Objects are Connected or
TR A Related to each other.
(i) The Data objects are related/ connected to one another in different ways.
J Examples of Relationships:

e ABOOK STORE orders BOOK(s).
e ABOOK STORE displays BOOK(S).
e ABOOK STORE stocks BOOK(s).
e ABOOK STORE sells BOOK(s).
e ABOOK STORE returns BOOK(s).

o Important things to note in Relationships:
0] All the relationships define the relevant connections between both objects.
(i) All the relationships are bi-directional.
(ili)  We have to consider only the relevant relationships (in the context of
the requirement)
CARDINALITY
Whether some occurrence (s) of object-1 are related to some occurrence(s) of object-2.
It is expressed as one or many e.g.
e A husband can have only one wife.
e A father can have many children.
o Different types of relation between objects:
0] One to one
(i)  One to many
(iifi)  Many to many

(iv)  Recursive - P I‘ [~ L
MODALITY: Ty N P [« ) VO
It defines the nature of the: c«!atlonuh.;-o bﬁwveeq th > gntities) lived - o
() Optipnal - I\Dpre Jented i by 0!
ST ( m, Maﬂé‘atury .......... "‘ ~Represented by 1
= | \ Cardinality:
e :ll'.d:jl”.-c]l Ty \ __" - Implies that there may be
Ir;|;||e |.1r.:|| a o\hgle many repair action(s)

-_I b custolner & ~aits repmr action(s)

is provided with )

Customer fh Repair action
COM E# 42

Modc]llly Mandatory Modality: Optional
Implies that in order to Implies that there may
have a repair action(s), be a sitvation in which a

we must have a customer repair action is not necessary



MULTIPLE CHOICE QUESTONS |

(@

(i)
I(‘..ii‘).
(iv)

(v)

A relation between patient tp Led-is{or a relationsnip, batvreenia teachr to chair):  (FSD 2022)

(a) Onsg¢ one | i (b} Cre 10 many

(c) Mars=ta meny: _ = ~(d) Many to one

Which is udea 1o assotizte eritities with one another? (BWP 2018) (LHR 2015)
(&) Entity |\ ' (b) Attribute

(0)Yeritifier (d) Relationship

Which of the following is used to describe the characteristics of an object? (SGD 2019)
(a) Attribute (b) Cardinality

(c) Modality (d) Entity

A person’s name, birthday and social security number are examples of: (MTN 2018)
(a) Attributes (b) Entities

(c) Relationship (d) Descriptions

Which of the following is an example of one-to-many relationship? (DGK 2018)
(a) Student — Regno (b) Person — DOB

(c) Mother — daughter (d) Country — Capital

SHORT QUESTIONS

()
Ans:

(i)
Ans:

(iii)
Ans:

(iv)

Ans.'_

(vi.i.i)

Define Entity? (LHR 2022) (BWP 2022) (DGK 2022,21) (K.B)
A real world object is called an entity. An entity can be a person, place, thing or event for
which data is collected and managed in a system. For example:

o Place Country, City

o Person Student, Teacher, Doctor

o Thing Car, Bike

o Event Examination

Define Attribute? (FSD 2022) (RWP 2022) (LHR 2015) (K.B)

The characteristics or properties of an entity is called attribute. An entity may have many
attributes. It is not possible to store all attributes. However useful attributes are stored-iii- |
database system. For example, Name, Address, Phone and class are sopie "*tn'autrc ur t! 1e:'
student entity. \ - [ ] :
Define the term Cardinality of a r(tlatlon T (L GK 4 04 20275 2018) (K.B)
The number of instances of cne entiy,that can'k2 ¢ 's<oc* ated Vyith e «h instance of another
related pntwty is known-az.carcinality, of velatiansfiin, Fiae cardinality 1s expressed as one or
many se2i) a colniry, con ha /¢ 0 ﬁ!v\(}rp capitai’and a mother can have many children.

Define Vlodantvr L AN (MTN 2021) (K.B)
g lity; Cescliney Ielatlonshlp as either mandatory or optional. It specifies absolute

'1rm_n ur-number of relationships. The relationship is called optional if minimum

iiumber is zero. The relationship is called mandatory if minimum number is one.

How can you define relation ER diagram? (SWL 2022) (MTN 2021) (DGK 2021)(U.B)
OR

What do know about relationship?
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Ans: A logical connection between different entities is called relationship. For example, a
relationship exists between a STUDENT and TEACHER because teacher teaches
student. The entities that participate in a relationship are called participants. In ER
diagram relationship is presented by a diamond symbol. -

The types of relationships are:

Lt

o One-to-One
o One-to-Many
. Mzai/-to-Many:
. RaGursivé .
(ix)  Differehtiare hatwesn Carginiality and Modality. (BWP 2019) (U.B)
Ans:  Faltcwirg are the differerice between Cardinality and Modality.
NN,
. The number of instances of one | Modality describes relationship as
entity that can be associated with either mandatory or optional. It
each instance of another related specifies absolute minimum number
entity is known as cardinality of of relationships. The relationship is
relationship. The cardinality is called optional if minimum number
expressed as one or many such as a is zero. The relationship is called
country can have only one capital mandatory if minimum number is
and a mother can have many one.
children.
(x) List down different types of relationship. (SWL 2021) (U.B)
Ans: The types of relationships are:
. One-t0-One

. One-to-Many
. Many-to-Many
o Recursive
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REVISION LECTURE NOTES

CHAPTER NO.3
(DATABASE DEQIGN PR’TLEJ&}' '

2

AW O | ETEEIYI
Eﬂﬁiﬂ'ﬂlﬂm
C. ER- )kgram AN exxnple) I’)a’tﬁbise desigi-?rocess

ER DUAGRPM (P E20
(T .[?Eﬁuﬁqﬁﬂ;m

'Q.l" Write down the different phases of design process. (BWP 2018)
SHORT QUESTIONS
(> What is ER Diagram? (BWP 2021) (FSD 2021) (DGK 2021) (U.B)
OR
Write the down primary objective of ER diagram.
(i) Define implementation in database. (LHR 2022) (K.B)
(i)  What is a purpose of Logical Database Design process? (RWP 2018) (U.B)
(iv)  What is Physical Database Design? (SWL 2021)(K.B)

(v) Write a note on planning process in database development process.

ER-DIAGRAM (AN EXAMPLE)
Entity-Relation Diagram (An Example)

I_- :___ 2

J [ he 0 nu[y/ObJect — relationship pair discussed above is the objectlve of the Data Model.

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

e It was basically proposed/used for design of a Relational Database system and now is being
adopted for other Database types also.
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A set of primary components are identified for the ERD: Data objects, Attributes,
Relationships, Cardinality and modality.

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

Data modeling and the Entity-Relationship-diagram previde he ALIa yc* Or ~fatandse
administrator with a concise notaticiifor examimig! data ‘within “the 'contexi-of a Data
Processing

Application or contricting & physizal Datibese

DATABASE DF\/ELUHMEl\'T FRACES S/'J'_Q'ol\l

The databhde develcoraent lis very-important and creative activity. The major objective of
datatjase, degign'is to_map the conceptual data model to an implementation model that a
nirsicuan_BwS can process. The database and database system must be acceptable to
thie organization and all its users. The users can easily perform different operations on the
database without any problem.

The database development process consists of two activities. The first activity involves
the design of the data contents and the structure of database. The second activity is
related to the design of database applications. The two activities are closely related to
each other. For example, by analyzing the database application, we can identify the data
items that will be stored in the database.

PHASES IN DATABASE DEVELOPMENT PROCESS

The database development process includes a series of phases. The major phases are:
planning, analysis, design, and implementation. Each phase is divided into steps. The
phases of database development process are shown graphically in figure below.

1)
)

3)

Planning
Phases in -
Physical
Database Analvsi Dgsi N
Development nalysis g
Database Design
Logical
Design
Implementation

Planning :

The database planning phase begins whes-a customer-reqyus “ts h-) jewe"\p a '1amf‘a
project. It is a set of tasks or activitj \es which aet ms tha et ourcns "eq ired-i the database
development and time Ilmns Lf t‘..rcrent acv |t| 3 for he tomp’”ﬂor of the system.
Analysis, | VoL |

Analysiz i dcrﬂ in ')rde to Jnithw g or s'tudy the current system (or problem, which is
to be soiven). itlis werylirag ortant activity for the development of database system. In this

; _[Iilﬂ:d,St the readirements and expectation of the users are collected and analyzed. The

chliected requirement help to understand the current system and for the improvement of
that system (or for designing the new system).
Database Design
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(4)

()

(€)

The database design is very important step of database development process. In this phase,
the database structure is designed: Database design is further divided into two steps.
Logical Database Design _ -
In logical database design, the conceptual data model (or logical datii Ti:ce!) is cqnveited
into database structure for a specific DBNIS. If there—is a raiatianal DBMS,then-the
conceptual data models are_mappell 0 the moriralized rzlations. '

Physical Database Desigr. ' ) ) -

In physical Hatabaze desicn,“tha Ingical-database is converted into physical storage
structurss, fuch a¢ viles ‘anytapias.“7e indexes and access methods are also specified.
Simitarly, phydical dasigisis diso concerned with security, backup and recovery etc.

I lementation

The-database system is implemented after it has been designed and developed. After
implementation user start using database system.

MULTIPLE CHOICE QUESTIONS

(i) In ERD model, the relationship between two entities is represented by a:  (LHR 2022)
(DGK 2021, 2022) (RWP 2019)
(a) Diamond symbol (b) Rectangular box
(c) Oval symbol (d) Line
(i)  Organizing the database in Computer disk storage is done in: (SWL 2019, 2021)
(a) Logical design (b) Physical design
(c) Analysis (d) Implementation
(i) Inan ER Diagram, a rectangle represents: (BWP 2021) (SGD 2018)
(a) Entity (b) Attribute
(c) Relationship (d) Fields
(iv)  Which of the following activities are involved in data analysis?
(a) Data flow diagram (b) Decision Tables
(c) Decision Trees (d) All of these
(V) In which of the following phase requirement and expectations of users are collected
and analyzed?
(a) Logical design (b) Physical design -
(c) Analysis (d) Implementatice ™, | |
SHORT QUESTIONS ) ' | i
0] What is EE: Dlagram'7 Y A\ L) L AEWTP 2021) (FsD 2021) (DGK 2021) (U.B)
Ans:  An EK ""ugram sia qeogmpl ixzh\w“ es.:ntann of entities and their relationships in a
datahase. =R cllaqnm isds-gifferent symbols to represent different information of
aialiase systern.-Entities are represented by rectangles. Relationships are represented by
| “dlarmond and attributes are represented by oval.
(i) Define database implementation. (LHR 2022) (K.B)
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Ans:

(iii)

Ans:

(iv)

Ans:

W)
Ans:

The database system is implemented after it has been designed and developed. After
implementation, user start using database system.
What is Logical Database Design? {RVIP 20187415 B)

In logical database design, the conceptual data model (or-lsgica! deth ieded) i converiea
into database structure for a sperific DBuAS. (11, thers! is| al relacional ‘DRViS, then the
conceptual data models are, napged tc the formylized rélations—

What iis Physicat Datahase Design? |\~ (SWL 2021)(K.B)

In phys'icvl._ dq'l.abaée 1€-si_cr",, the Io{jical database is converted into physical storage
gtivic|ures suchi e<-files and tables. The indexes and access methods are also specified.
S|railarty, physical design is also concerned with security, backup and recovery etc.

Write a note on planning process in database development process.

The database planning phase begins when a customer requests to develop a database
project. It is a set of tasks or activities, which decides the resources required in the database
development and time limits of different activities for the completion of the system.
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REVISION LECTURE NOTES
CHAPTER NO.3
(DATABASE DESIGN PROCES=)

2

LT RO SO
Eﬁ@'n»’fﬂ’tﬁﬂﬂ
D. Conceptiial database-uesigin
E. Physiz2! daiabage desifin & IiSCGangNETILS (Data volume and Usage analysis)
mmmwm

J' PRSI Hall BRTABASE DESIGN & ITS COMPONENTS

I0¥T A VOLUME AND USAGE ANALYSIS
Q.1  Write down the different components of a logical database design model?
SHORT QUESTIONS

0] Define the Conceptual (logical) database design. (K.B)
(i)  Write down the different phases of logical Database design process. (U.B)
(i)  Why it necessary merge the relations in logical Database design process? (U.B)

CONCEPTUAL (LOGICAL) DATABASE DESIGN

Definition:
The process of mapping the conceptual data models (from analysis) to structures that are
specific to the target DBMS.

Represent Entities

Represent relationship

Conceptual (Logical)
Database design

Merge the relations

—"! Normaiizé the retatians| /! .
e Represent Entities: - y! ! YRR _
oy () Eachiertity/ type in the E-R-diagram is represented as a relation in
T e Relationial igvi-of Data Model

(i)' The idéntifier of the entity type becomes the Primary key of the relation.
: (i) -Other attributes of the entity type become non-key attributes of the
S ' relation.
o) [ el Represent Relationships:
- 0] Each relationship in an E-R diagram must be represented in the
relation model.
(i) It depends on its nature.
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(i)

(i)

(iii)

(i) For example, in some cases, we represent a relationship by making
the primary key of one relation a foreign key of another relation.
Merge the Relations: -
0] There may be redundant relations (that is, tvvtj<or-mcre ratatinhs
that describe the samz-gntity tyne): _ -
(i) They must he inerged! t¢ Termoyve|the redundancy.
(iii)  Thig piocessis aljsoKnown &s J/iev Intearation.
(iv)__-For example, we, have ¢rie_reiaiion as: EMPLOYEE1 (EMPNO,
NAIAE, ADDRESS;PHONE)
() | Ard arsiher relation as
“EMPLOYEE2 (EMPNO, ENAME, EMP-ADDR, EMP-JOB-
CODE, EMP-DOB)
(vi)  When the two relations have the same primary key (EMPNO) they
describe the same entity and may be merged into one relation.
(vii)  The result of merging the relations is the following relation.
EMPLOYEE (EMPNO, NAME, ADDRESS, PHONE, EMP-JOB-
DOCE, EMP-DOB)

Normalize the Relations:

0] The relations may have unnecessary redundancy and may be
subject to anomalies (error) when they are updated.
(i) Normalization is the process that refines the relations to avoid error

in database.
In an E-R diagram, an entity is represented as: (BWP 2021) (SGD 2018)
(a) As a relation in RDBMS (b) As a Rectangular in RDBMS
(c) As a Diamond in RDBMS (d) Both (a) & (b)
Merging the relation is also known as:
(a) View integration (b) View entities
(c) View indexes (d) Both (a) & (b)
Cause of merging the relation is:
(a) To remove the redundancy (b) To remove the consistency
(c) To remove the normalization (d) Both (b) & (c)

(iv)

Normalization is a process that:
(a) That increase the redundancy e~ (]
(b) That increase the duplication ) AT AN (AN
(c) That redefine the relatian to avmd eriorg m a 1a chc iS¢, o

idi Both ga% & sz
-r _‘hﬂ .

(i)

Define tﬁé'C(mce piual .;Ia:a-;be:[éeﬁ?:ign. N
Concepuwal ' dath mqdel \describes about the data to be stored in the database. The
¢onceptual| data'wodel provides the permanent structure of the data resource of the

s drgahization. E-R model is a popular conceptual data model. It is most commonly used

auring the analysis phase of database development process, to create data model that can
be used to implement the database. It is expressed in terms of entities, relationship
between entities and the attributes of the entities. The conceptual data model is expressed
as entity-relationship diagrams.
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Write down the different phases of logical Database design process.
There are following phases of logical Database design process:
e Represent entities

e Represent Relationship

e Merge the relations [ |
o Normalize the relations : ' ' -

Why it necessary merge ¢, relati=as i1 Ingizal Detanast cesignipocess?

There may he redundant relaticng {that i€, twg orimore reiations that describe the same
entity type). Thevwiist be inerged th remove-th2 redundancy. This process is also known
as View=inlegration . T

Exampee '\ ' | )

\Wa Fave ore, relétion as:

EMPLOYEEL (EMPNO, NAME, ADDRESS, PHONE)

And another relation as

EMPLOYEE2 (EMPNO, ENAME, EMP-ADDR, EMP-JOB-CODE, EMP-DOB)
When the two relations have the same primary key (EMPNO) they describe the same
entity and may be merged into one relation. The result of merging the relations is the
following relation.

EMPLOYEE (EMPNO, NAME, ADDRESS, PHONE, EMP-JOB-DOCE, EMP-DOB)
PHYSICAL DATABASE DESIGN & ITS COMPONENTS

DATA VOLUME AND USAGE ANLAYSIS

Q.1 What elements combined, produce the physical database designs? Explain

SHORT QUESTIONS

0] Define physical database design. (SWL 2021) (K.B)
(i) List any four Component of physical database design. (LHR 2022) (U.B)
(ili)  Write down the major inputs to Physical design (MTN 2022) (U.B)
(iv)  State the use of data volume and usage analysis?

PHYSICAL DATABASE DESIGN

Definition:

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

- L ] = (I
X '—v—-—--—a—l—:—__ —-—l L
e ‘— T ogical data*:a:ie'str'ut,tu:'.res e
—_—— - k r 1

| e — [ |
Pirsical datak=sel | |/ 1 1 | 1
i L — — — . . 1 o = -
User processing requirement

Characteristics

'Log.ical data base structures
(Developed during logical database design) i.e., the Normalized Relations.

User processing requirements
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I.e. size and frequency of use of the data-Base, response time, security, backup, recovery
etc.
e  Characteristics
Of the DBMS and other components of the computer Operatlnq envio| imeat
COMPONENTS OF PHYSICAL DATABASE i:SIGN_ '

) J \Dita Vplwine & Tsage
e Analysis— |

Data Distribution
Strategies

(ornfiontnis of Physical File Organization
| | : "Database Design

Indexes

Integrity Constraints

e Data Volume and Usage Analysis:

Definition:

Data Volume and Usage Analysis is to estimate the size or volume and the usage patterns

of the database.
0] Estimates of database size are used to select Physical storage devices.
(i) Estimates of usage paths or patterns are used to select the file

organization and access methods.

(i) The use of indexes and to plan a strategy for data distribution.

MULTIPLE CHOICE QUESTIONS

0] Organizing the database in computer disk storage is done in: (BWP 2019)
(a) Logical Design  (b) Analysis (c) Physical Design (d) Implementation
(i) All of the following are components of physical database design except?
(a) Data volume and usage analysis (b) Data distribution strategy
(c) File organization (d) Normalize the relations
(ili)  Which of the following belongs to users processing requirements?
(a) Response time (b) Security of data

(c) Backup/recovery (d) All of these "
(iv)  Estimation of database size and estlmatlon of usage pattern.s is f1e1 .nLne-_d il which
of the following? ) | ( —
(a) Logical design ' '

N |

(n Fmsuolceugn ™
(o) In’ Diﬁn“e ntatins’

0] Define "'}‘) sicé| d aba e “,I‘Slj’"\\ (SWL 2021)(K.B)

In physjcal| databas? desigri—the Ioglcal database is converted into physical storage

e TR Ures ¢ u‘h ts-files and tables. The indexes and access methods are also specified.
“J | Bliilalty-physical design is also concerned with security, backup and recovery etc.

-"-'{fi}-' List any four Component of physical database design. (LHR 2022)(U.B)

Ans: Following are the major component of physical database design
o Data Volume and its usage
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(iii)

Ans:

o Data Distribution strategy

o File Organization

o Indexes _

J Integrity Constraints ; ) _
Write down the major inputs to Physical-ggsign. . — " %) | 2 (9Tl 29274 s)

Following are the major inputs of nn)smal datauaae 1e 1N,

Logical Database Structure;

These arecdgveloped during logical'database desian sien as normallzed relations.

User Fraressiis g Requireimanis;

It inclure’; the, size ¢nd fretler; cy of use of database response time, security, backup and
recvery ets) |

Iarenieristics:

it includes the characteristics of DBMS and other components of computer operating
environment.

How would you present the content of data volume & usage analysis in physical
database design? (SWL 2022)
It is used to estimate the size or volume and usage patterns of database. The estimate of
database size is used to select the physical storage devices. The estimate of usage patterns
are used to select file organization and access methods.
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an REVISION LECTURE NOTES

YEAR CHAPTER NO.3 .
A7) (DATABASE DESIGN PROCES ss
- |
WMMML_ME
F. Datatase! cliftrisation chatog,les, Eile—0Organization, Indexes, Integrity constant
Impleinentaticn | !

| l’ﬁ“um ‘J
IR SRGANIZATION, INDEXES,
INTEGRITY CONSTANT II\/IPLEI\/IENTATION
Q.1 Briefly describe basic data distribution strategies? (MTN 2018)(DGK 2018)(SGD 2018)
SHORT QUESTIONS

0] Write down the criteria for selecting file organization. (SGD 2018) (U.B)
(i)  What do you mean by File Organization (BWP 2019) (U.B)
(iii)  Define integrity constraints. (K.B)
(iv)  List four data distribution strategy. (GRW2021)(U.B)

DATABASE DISTRIBUTION STRATEGIES
There are four data distribution:

Centralized

Partitioned

Basic data distribution
strategies

Replicated

Hybrid

e Centralized: P N ALY
(i)  Alldataare located &t & single-site. " — "\ % | [ & 10
(i) Data-gommunicatis i COBis 1nay ke high, ' '
(i) The 1a ahace sy» er1 HII» *otﬁhv wheh tie central system fails
e Partitioniegl: | \
=\ | a1 Ti e 1dtab asesis lelded |nto partitions (fragments).
_ LG Back portion is assigned to a particular site.
_ N ) i) Major advantage of this database is moved closer to local users and
A J I' YN R A so is more access-able.
¢ Replicated:
0] Full copy of database is assigned to more than one site in the network.
(i)  This approach maximizes local access, but creates update
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problems, since each database change must be reliably processed
and synchronized at all of the sites.
e Hybrid: -
0] The database is partitioned into critical and non-criticas, fragrienis.
(i) Non-critical fragments are stored at-oriy ore Silp ‘while rrrh i
fragments are. stored at multrp.c sites: -
FILE ORGANIZATION - \
Definition:
A techninye for physieaity arrahging the, recsrd; ef a-iie on secondary storage devices.
o File orgarizatinn criterie fen serecting iile: organrzatrons
() 1\ HighicutputTor processing transactions.
/1) | “Zfticient use of storage space.
_ [ " i) Protection from failure or data loss.
' J AN B (iv)  Minimizing need for re- organization.
- (v)  Accommodating growth.
(vi)  Security from un-authorized use.
e Indexes:

Q) An index is a table that is used to determine the location of
rows in a table (or tables) that satisfy some condition.

(i) They may be created on primary key, secondary key, foreign key etc.

e Integrity Constraints:

0] Database integrity refers to the correctness and consistency of data.

(i) It is another form of database protection.

(i) Security involves protecting the data from unauthorized operations,
while integrity is concerned with the quality of data itself.

(iv)  Integrity is usually express in terms of certain constraints
which are the consistency rules that the database is not
permitted to violate.

IMPLEMENTATION

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

0] The DBA might need the services of network administrators to
connect the users with the server.

(i) The users are normally given the authorization permissions
defined by their respective managers so that they can perform
the authorized talks while using the database fsCilitigs. ~ -

(iif)  Indistributed computing enwronrnen the|ds \anase Servers.ang
users might be ttlousands sikilorseters.ap arl, Andt e aiot
ofexperisive telctoramunicag on liny ks arg re quned to perform
the\desighater] tiisis.

-1 ivy—=N ATRA gnd CRICK! NEC are some ofthe typical examples of
) this t\;'ne\q databases.

hﬁ*ﬂiim

r\r'fm h strateal'is-used to store data at single site? (RWP 2022)
e o] W eRliaiized (b) Hybrid
'_J' VN (¢) Replicated (d) Partioned
= (i) Database development process involves mapping of conceptual data model into:(GRW 2022)
(a) Object oriented data (b) Network data model
(c) Implementation (d) Hierarchical model
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N

AN

(iii)

(iv)

(v)

A technique for physically arranging the records of a file on secondary storage

devices is called: (FSD 2021)
(a) Physical pointer (b) Retrieval program

(c) File organization (d) Update program

A factor to consider when choosing a file organization js:—."

(a) Fast Data Retrieval - 1 (b)Sequrity

(c) Efficient Storage ' : (A Al pf T hece |

Which of the following retars tc a meth )d| of ‘datahase dgistribdtion in which one
datab#sg, coritains uit"‘l thgt aresinglu J°d in.anotiter database.
(a) Splisting | L L AN e (b) Partitioning

eptication! ! - (d) Dividing
g ASuD

}-I’

(i)

(iii)

(iv)

y . k “‘ '). ..

I isedown four data distribution strategies. (GRW2021)(U.B)
The basic data distribution strategies are:

e Centralized

e Partitioned

e Replicated
e Hybrid
Write down the criteria for selecting file organization. (SGD 2018) (U.B)

Following is the criteria for selecting tile organization.
e Fast access for data retrieval.

e Efficient use of storage space.

e Protection from failure or data loss.

e Minimizing need for re-organization.

e Accommodating growth.

e Security from un-authorized use.

What do you mean by File Organization (BWP 2019) (U.B)
File organization is a technique for storing data on secondary storage devices so that it
can be retrieved easily when needed. For selecting a file organization, the system
designer must recognize several constraints including:

e Physical characteristics of the secondary storage devices.

e Available operating systems.

e File management software. _

e User requirements for storing and acrnssmg data SN
Define integrity constraints. AR R

Database integrity refers tn t1e rorfeutniéss md r‘msvstm cy cf ¢ atc itis another form of

databagse U’O ect|0h Securil A ivhlves! frotscting-the data from unauthorized operations,
while imeq |tj is S¢ncerned! ._Wc-.tt..th-. guality of data itself. Integrity is usually express in

_terms o Ce'taln _c':onc.t'.'a'im"s which are the consistency rules that the database is not
e iteco violate.

Define hybrid distribution.
The database is partitioned into critical and non-critical fragments. Non-critical fragments
are stored at only one site, while critical fragments are stored at multiple sites.
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(vi)  List different constrains for selecting a file organization.
Physical characteristics of secondary storage devices. Available operating system and file
management software. User requirements for storing and accessing data.

STUDENTS LEARNING GBJECT q ?ﬂ&
MULTIPLE CHOICE QEST QS

Knowledge Bas* Questiors. 19
Q) An entizg relaved 1w iiselfin &ri EPD mouel refers to: (SWL 2022) (MTN 2021) (FSD 2019)

(a) Pecuirdive Relatiorisitip (b) One-to-many relationship
_ () "Vlany.tc-rmany relationship (d) One-to-one relationship
\lij_ The major objective of Database design process is to map:

(a) Implementation model to conceptual model

(b) Conceptual model to implementation model

(c) Logical model to physical model

(d) Physical model to logical model
(iii)  Which of the following are ingredients of data modeling?

(a) Entities / Objects (b) Attributes

(c) Relationship (d) All of above
(iv) A data model is:

() A logical representation of the structure of the database

(b) Shown as an entity relationship diagram

(c) Transformed into tables and relationships (d) All of above
(v) An advantages of partition is:

(a) Efficiency (b) Extra space and up data time
(c) Redundancy (d) Both (a) & (b)
Understanding Based Questions
M Which defines the nature of the relationship among entities?
(a) Modality (b) Cardinality
(c) Object (d) Both (a) & (b) L
(i)  Customers, cars and parts are examplesdf, N O N0~
(a) Entities \ o Wy Altrbutes ) -
(c) Cardinals AR (d} ?e!:;uon:. m
(iii)  Which o: he folltow! pﬂ ale mg%re«wn S o'r data modeling?
(@) Entme’ / Ome‘t“ AL (b) Attributes
(¢) Relationship | . (d) All of these
i) [ YWk kot t'.le'roll'owing activities are involved in data analysis?
WL ) Data flow diagram (b) Decision Tables
(c) Decision Trees (d) All of these

(V) Which of the following are basic data distribution strategies?
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(a) Centralized (b) Partitioned

(i)

(c) Replication (d) All of these

Application Based Questions _
A factor to consider when choosing a file organization is: -
(a) Fast Data Retrieval _ {b) Secrrity ™ . | |
(c) Efficient Storage \ o () Allpfiabove,

(i)

(i) |

(iv)

(v)

Merge relation is importent bEcause: '
(a) Differgnt views gy need w e integrated.
(b) Nevi caia . equ'rom=rts may, proguce new relations to be merged.

(c) Both (8) &\(h)! | (d) None of these

lviergingthetelation is also known as:

(@) View integration (b) View entities

(c) View index (d) Both (a) & (b)

In hybrid distribution which kind of fragments are stored at only one site:

(a) Critical fragments (b) Non-critical fragments

(c) Critical and non-critical fragments (d) Only large fragments

All the hardware costs are considered during: (SWL 2019)
(a) Project planning (b) Requirements analysis

(c) Feasibility study (d) Data analysis

SHORT QUESTIONS
Knowledge Based Questions

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q4 _

Ang
NN

Q5

Ans:

What is Data Modeling?

Data modeling is often the first step in database design and object-oriented programming as
the designers first create a conceptual model of how data items relate to each other. Data
modeling involves a progression from conceptual model to logical model to physical schema.
Define Entity? (LHR 2022) (BWP 2022) (DGK 2022,21) (K.B)
A real world object is called an entity. An entity can be a person, place, thing or event for
which data is collected and managed in a system.

Example:

o Place Country, City

o Person Student, Teacher, Doctor

. Thing Car, Bike 1 -
. Event Examination - SN

Define Attribute? ' F‘~ r 2( 24) (R\/ P 2u2L\ (| MR 2015) (K B)
The characteristics or propértles of z7 “mlt‘ s nalled atty thute An edti ity may have many
attributes. s not pose'hle to'siore d|| a*tr bl,tev Hovde\,eu useful atifibutes are stored in
databate yster. 'S \ -

Example:| |Naine; /-\dL ress, Phorieand class are some attributes of the  student entity.
\Whalt is\mean DY Fite Organlzatlon’? (BWP 2019)

Tiie! biganizartion is a technique for physically arranging records of a file on secondary
devices. The system designer must recognize several constraints to select a file organization.
Explain relationship with an example. (SWL 2022) (MTN 2021) (DGK 2021)
A logical connection between different entities is called relationship.
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Example:
A relationship exists between a student and teacher because teacher teaches

student. The entities that participate in a relationship are called participa_mts.

Understanding Based Questions I

Q.1  Why we need to merge relation in a logica:,database dcolqr.. _ ' -

Ans: Inorder to remove redundant relatioris (Dala rs xu 1d ane Y), e nweme tne m'at'uuns thls
process is called view mteurcnon

Q.2  Why isregGirement sizalysid.Conducted?.

Ans:  The reawrement aralysis s\ cendusizd to-gatner the requirements for the project. These
requirerenis wrclide the, possible inputs for database and the required functionality of
projest. It is alléo Lieed 10 define the possible domain and restrictions related to the system.

Q. | Hew vie faentify the nature of relationship in database design process?

Arisl  Modality is used to identify the relationship in database. Modality describes relationship
as either mandatory or optional. It specifies absolute minimum number of relationships.
The relationship is called optional if minimum number is zero. The relationship is called
mandatory if minimum number is one.

Q.4  Why estimation paths / patter is used in physical database design?

Ans: Estimates of usage paths or patterns are used to select the file organization and access
methods, to plan for the use of indexes and to plan a strategy for data distribution.

Q.5 Why ER-diagram is used in database design process?

Ans:  An ER diagram is a graphical representation of entities and their relationships in a

database. ER diagram uses different symbols to represent different information of
database system. Entities are represented by rectangles. Relationships are represented by
diamond. Attributes are represented by oval.

Application Based Questions

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

Which data distribution strategy is best for an organization who is operating at
international level?

Replication:
In this strategy, the full copy database is designed to more than one site in the network.
List different constrains for selecting a file organization? (RWP 2018)

Following are the different constrains for selecting a file organization:
e Physical characteristics of secondary storage devices.
e Available operating system and file management software.
e User requirements for storing and accessing data.
State the purpose of Hybrid data distribution strategy. -
Following are the purpose of Hybrid data d-°*r|but|on strﬂrrgy \| [ ~~ \ -
In this strategy, database is partitieinad in ¢riticah and \ripnici itival, ffaqnmnw NGn- crltlcal
fragments are stored at onlyOhe site wer<as.critic; aI fragrmnt are'stored at multiple sites.
How manv relationships cary he us el n reLat cna. darakase maragement? (SWL 2019)
There d[r_,ﬂSanau.ltvl _ \ |
e Oni=piOne (1 ! )

2netc- Mahy'| .

“Nany/-to:-Mary

.

h -_‘
. Eet,urswe
[ ]

None
State the use of data volume analysis:
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Ans:

To estimate the size or volume and the usage patterns of the database. Estimates of
database size are used to select physical storage devices and estimate the costs of storage.

COMPUTER 2"° YEAR LECTURE NOTES (PUNJAB BOARD) PAGE# 60



