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VISION OF THE INSTITUTION

To mould true citizens who are millennium leaders and catalysts of change through excellence in
education.

MISSION OF THE INSTITUTION

NCERC is committed to transform itself into a center of excellence in Learning and Research in
Engineering and Frontier Technology and to impart quality education to mould technically
competent citizens with moral integrity, social commitment and ethical values.

We intend to facilitate our students to assimilate the latest technological know-how and to
imbibe discipline, culture and spiritually, and to mould them in to technological giants, dedicated
research scientists and intellectual leaders of the country who can spread the beams of light and
happiness among the poor and the underprivileged.



ABOUT DEPARTMENT
¢ Established in: 2002

4 Courses offered : B.Tech in Computer Science and Engineering

M.Tech in Computer Science and Engineering

M.Tech in Cyber Security

¢ Approved by AICTE New Delhi and Accredited by NAAC

€ Affiliated to the A P J Abdul Kalam Technological University.
DEPARTMENT VISION

Producing Highly Competent, Innovative and Ethical Computer Science and Engineering
Professionals to facilitate continuous technological advancement.

DEPARTMENT MISSION

1. To Impart Quality Education by creative Teaching Learning Process

2. To Promote cutting-edge Research and Development Process to solve real world
problems with emerging technologies.

3. To Inculcate Entrepreneurship Skills among Students.

4. To cultivate Moral and Ethical VValues in their Profession.

PROGRAMME EDUCATIONAL OBJECTIVES

PEO1: Graduates will be able to Work and Contribute in the domains of Computer Science and
Engineering through lifelong learning.

PEO2: Graduates will be able to Analyse, design and development of novel Software
Packages, Web Services, System Tools and Components as per needs and
specifications.

PEO3: Graduates will be able to demonstrate their ability to adapt to a rapidly changing
environment by learning and applying new technologies.

PEO4: Graduates will be able to adopt ethical attitudes, exhibit effective communication skills,

Team workand leadership qualities.



PROGRAM OUTCOMES (POS)

Engineering Graduates will be able to:

1.

10.

11.

12.

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex
engineering problems.

Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend
and write effective reports and design documentation, make effective presentations,
and give and receive clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.



PROGRAM SPECIFIC OUTCOMES (PSO)

PSO1: Ability to Formulate and Simulate Innovative Ideas to provide software solutions for
Real-time Problems and to investigate for its future scope.

PSO2: Ability to learn and apply various methodologies for facilitating development of high
quality System Software Tools and Efficient Web Design Models with a focus on
performance optimization.

PSO3: Ability to inculcate the Knowledge for developing Codes and integrating
hardware/software products in the domains of Big Data Analytics, Web Applications and
Mobile Apps to create innovative career path and for the socially relevant issues.

COURSE OUTCOMES

COURSE OUTCOMES
Define, explain and illustrate the fundamental concepts of databases.
Construct an E-R model from specifications to perform the transformation of
the conceptual model into corresponding logical data structures.
Model and design a relational database following the design principles.
Develop queries for relational database in the context of practical applications.
Define, explain and illustrate fundamental principles of data organization,
guery optimization and concurrent transaction processing.
Acquire knowledge about the latest trends in databases.




Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1
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Course code Course Name L-T-P - Year of
Credits Introduction

CS208 Principles of Database Design 2-1-0-3 2016

Pre-requisite: CS205 Data structures

Course Objectives
e To impart the basic understanding of the theory and applications of database management
systems.
e To give basic level understanding of internals of database systems.
e To expose to some of the recent trends in databases.

Syllabus:

Types of data, database and DBMS, Languages and users. Software Architecture, E-R and
Extended E-R Modelling, Relational Model — concepts and languages, relational algebra and tuple
relational calculus, SQL, views, assertions and triggers, relational db design, FDs and normal
forms, Secondary storage organization, indexing and hashing, query optimization, concurrent
transaction processing and recovery principles, recent topics.

Expected outcome.
Students will be able to:
1. define, explain and illustrate the fundamental concepts of databases.
2. construct an Entity-Relationship (E-R) model from specifications and to perform the
transformation of the conceptual model into corresponding logical data structures.
3. model and design a relational database following the design principles.
4. develop queries for relational database in the context of practical applications
5. define, explain and illustrate fundamental principles of data organization, query
optimization and concurrent transaction processing.
6. appreciate the latest trends in databases.

Text Books:
1. Elmasri R. and S. Navathe, Database Systems: Models, Languages, Design
andApplication Programming, Pearson Education, 2013.
2. Sliberschatz A., H. F. Korth and S. Sudarshan, Database System Concepts, 6/e, McGraw
Hill, 2011.
References:
1. Powers S., Practical RDF, O’Reilly Media, 2003.
2. Plunkett T., B. Macdonald, et al., Oracle Big Data Hand Book, Oracle Press, 2013.

Course Plan
Sem.
Module Contents Hours Exam
(42) Marks

Introduction: Data: structured, semi-structured and unstructured
data, Concept & Overview of DBMS, Data Models, Database
Languages, Database Administrator, Database Users, Three
| Schema architecture of DBMS. Database architectures and | 06 15%
classification. (Reading: Elmasri Navathe, Ch. 1 and 2. Additional
Reading: Silbershatz, Korth, Ch. 1) Entity-Relationship Model:
Basic concepts, Design Issues, Mapping Constraints, Keys, Entity-




Relationship Diagram, Weak Entity Sets, Relationships of degree
greater than 2 (Reading: Elmasri Navathe, Ch. 7.1-7.8)

Relational Model: Structure of relational Databases, Integrity
Constraints, synthesizing ER diagram to relational schema
(Reading: Elmasri Navathe, Ch. 3 and 8.1, Additional Reading:
Silbershatz, Korth, Ch. 2.1-2.4) Database Languages: Concept of
DDL and DML relational algebra (Reading: Silbershatz, Korth,
Ch 2.5-2.6 and 6.1-6.2, EImasri Navathe, Ch. 6.1-6.5)

06

15%

FIRST INTERNAL EXAM

Structured Query Language (SQL): Basic SQL Structure,
examples, Set operations, Aggregate Functions, nested sub-queries
(Reading: Elmasri Navathe, Ch. 4 and 5.1) Views, assertions and
triggers (Reading:  Elmasri Navathe, Ch. 5.2-5.3, Optional
reading: Silbershatz, Korth Ch. 5.3).

07

15%

Relational Database Design: Different anomalies in designing a
database, normalization, functional dependency (FD), Armstrong’s
Axioms, closures, Equivalence of FDs, minimal Cover (proofs not
required). Normalization using functional dependencies, INF,
2NF, 3NF and BCNF, lossless and dependency preserving
decompositions (Reading: Elmasri and Navathe, Ch. 14.1-14.5,
15.1-15.2. Additional Reading: Silbershatz, Korth Ch. 8.1-8.5)

07

15%

SECOND INTERNAL EXAM

Physical Data Organization: index structures, primary, secondary
and clustering indices, Single level and Multi-level indexing, B+-
Trees (basic structure only, algorithms not needed), (Reading
Elmasri and Navathe, Ch. 17.1-17.4) Query Optimization:
heuristics-based query optimization, (Reading Elmasri and
Navathe, Ch. 18.1, 18.7)

07

20%

\4

Transaction Processing Concepts: overview of concurrency
control and recovery acid properties, serial and concurrent
schedules, conflict serializability. Two-phase locking, failure
classification, storage structure, stable storage, log based recovery,
deferred database modification, check-pointing, (Reading Elmasri
and Navathe, Ch. 20.1-20.5 (except 20.5.4-20.5.5) , Silbershatz,
Korth Ch. 15.1 (except 15.1.4-15.1.5), Ch. 16.1 — 16.5) Recent
topics (preliminary ideas only): Semantic Web and
RDF(Reading: Powers Ch.1, 2), GIS, biological databases
(Reading:  Elmasri and Navathe Ch. 23.3-23.4) Big Data
(Reading: Plunkett and Macdonald, Ch. 1, 2)

09

20%

END SEMESTER EXAM




Question Paper Pattern:

1. There will be five parts in the question paper — A, B, C, D, E
2. Part A
a. Total marks: 12
b. Four questions each having 3 marks, uniformly covering module 1 and II; All
four questions have to be answered.

a. Total marks: 18

b. Three questions each having 9 marks, uniformly covering module I and II;
Two questions have to be answered. Each question can have a maximum of
three subparts

a. Total marks : 12
b. Four questions each having 3 marks, uniformly covering module 11l and 1V;
All four questions have to be answered.

a. Total marks: 18

b. Three questions each having 9 marks, uniformly covering module 111 and 1V;
Two questions have to be answered. Each question can have a maximum of
three subparts

a. Total Marks: 40

b. Six questions each carrying 10 marks, uniformly covering modules V and VI;
four questions have to be answered.

C. A question can have a maximum of three sub-parts.

7. There should be at least 60% analytical/numerical/design questions.



MODULE NOTES & QUESTION
BANK



MODULE I

Q:NO: QUESTIONS CO | KL | PAGE
NO:
1 Define Database Management System. COl | K5 5
2 Describe Data Independence? CO1l | K2 14
3 Discuss the main characteristics of the database approach and | CO1 | K2 19
how it differs from traditional file systems?
4 Explain different Database users. CO1 | K4 22
5 List the responsibilities of DBA. CO1 | K2 25
6 Explain different types of attributes. COl | K2 58
7 Define Entity Relationship design Issues. CO1 | K5 18
8 Describe Weak Entity set with Example. CO1l | K5 39
MODULE 11
1 Write a sample statement in DML and in DDL. CO2 | K2 46
2 Explain different steps in mapping E R Diagram into Relational | CO2 | K4 42
Schema with Example.
3 Define the following terms: a) Super key : CO2 | K2 44
4 Define Candidate Key CO2 | K2 44
5 Define Primary Key CO2 | K2 44
6 Explain Integrity Constraints. CO2 | K3 56
7 What are different Relational Algebra Operations CO2 | K5 62
MODULE 111
1 Define Assertion in SQL with example. CO3 | K2 82
2 Describe View Materialization? CO3 | K3 85
3 [llustrate group by clause with the help of example CO3 | K4 71
4 Differentiate having and where in SQL with example. CO3 | K5 76




Consider the following database with primary keys underlined
Suppliers(sid, sname, address)
Parts(pid, pname, color)
Catalog(sid,pid, cost)
Write SQL queries for the following:
i Find the names of suppliers who supply red
part.
ii. Find the names of suppliers who supply red
part or green part.
iii. Find the names of suppliers who supply red
part and green part.
iv. Find the names of supplier who supplies parts

of maximum cost with part name.

CO3

K5

71

Consider the following database with primary keys underlined
Course(Courseid,CName,Credits)
Student(RolINo,Name,Gender,Address,Advisor)
Professor(Profld, PName,Phone)

Enrollment(RolINo,Courseld,Grade)

Write SQL statements for the following:

i Names of female students

ii. Names of male students with advisor name
RolINo & Name of students who have not enrolled for any

course.

CO3

K5

71

MODULE IV

Define Functional Dependancy.

CO4

K2

90

Discuss different anomalies in database design with examples.

CO4

K1

87




3 Describe Armstrong’s Axioms. CO4 | K3 88
4 Define Minimal Cover CO4 | K2 92
5 Explain Normalization CO4 | K5 88
6 Define Lossless decomposition CO4 | K2 98
7 Differentiate between 3NF and BCNF with proper examples. CO4 | K3 92
8 Discuss Functional Dependancy. CO4 | K3 85
9 Discuss different anomalies in database design with examples. | CO4 | K2 86
10 Explain the Algorithm for lossless decomposition. CO4 | K4 102
11 Compare different Normal Forms CO4 | K4 90
12 Justify the role of Normalization CO4 | K5 86
MODULE V
1 Compare different indexing techniques CO5 | K4 104
2 With neat diagram , explain single level indexing. CO5 | K2 107
3 Write short notes on primary indexing. CO5 | K3 104
4 Briefly explain clustering indexing. CO5 | K2 111
5 With neat sketch explain the multilevel indexing CO5 | K2 112
6 Investigate in detail about basic structure of B+ trees CO5 | K5 116
7 Explain in detail about Query Optimization. CO5 | K2 121
8 Explain heuristics based Query optimization. CO5 | K2 124
MODULE VI
1 With neat diagram explain Transaction states. CO5 | K4 130
2 Write short notes on ACID properties. CO5 | K2 132
3 Briefly explain System Logs. CO5 | K3 137
4 Investigate in detail about transaction schedule. CO5 | K2 128
5 Explain in detail about two phase locking. CO5 | K2 139
6 Explain Log based Recovery CO5 | K5 140
7 Describe GIS, Semantic Web CO5 | K2 144
8 Define Conflict serializability CO5 | K2 128
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NEHRU COLLEGE OF ENGINEERING AND RESEARCH CENTRF:

KERALA
SERIES TEST -1

CS 208 : Principles of Database Design

Year/ Semt;stcr & Branch : 11/ S84 B.Tech. Computer Science & Enginecering

Time : 90 Mins Max. Marks: 20

- PART-A
Answer ALL Questions (3’ x 2 =6 Marks) .
What are the responsibilities of DBA"’

What is Meta data?
List out different types of Database languages.

L i g

PART-B

Answer ALL Questions (2 x 7 = 14 Marks)

4. Discuss the main characteristics of the database approach and how it differs from traditic:

file systems? - _ ) ¢ (7 Marks:
OR
5. With the help of diagram explain three schema architecture of DBMS? (7 marks)
6. Explain different steps in mapping E R Diagram into Relational Schema (7 Marks)
OR
7 a. Define.the following terms: a) Super key
b) Candidate Key
C) Primary Key . (B3 Marksy
b. Explain Integrity Constraints. ‘ : (4 Marks)
FormNo.AC05 . Effective Date: 25.07 201

.L_
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FIGURE 14.2 A clustering index on the perrnumeer ordering nonkey field of an evriovez file.

block (or block cluster). This makes insartion and deletion relatively straightforezi
Figure 14.3 shows this scheme. -

A clustering index is another example of 2 nondense index, because it has an eam o
every distinct value of the indexing field which is a nonkey by definition and hence [
duplicate values rather than for every record in the file. There is some similarirs berves
Figures 14.1 1o 14.3, on the one hand, and Figure 13.11, on the other. An ind &
somewhat similar to the directory structures used for extendible hashing, descrite= =
Section 13.8.3. Both are searched to find a pointer to the dara block containing ©

|
Scanned with CamScanner




]
| g clegemate,
| e TR

_I / . Date - /_ i
’ : f t-r’ Page ) ! /,'
I i Rt

| ﬁ’? We fone om ovdind e wrth 7= 20,000 e cordls Shred

lon & a olil. 1k turth bl 2ize B= 1034 bylis- Fil 1o cords ot
j ,fﬂtuj sie co:—ﬂ; ,u.coraﬂu 4 A= cooé G
T é"’“% Bfer b /o] e —
) [mozg%o_/ = lozgeords/l ;.
T o of bty resdd o 4l fl b - [epe =320 ]

B = 3000 éﬂlqj’
T Bl actesses (Bincay seonch ) = hog, L
,,Lf— _[Zcq 3e00]= /2 5Ll atcatses-
:’]T_F mq /ne[cx.u

?-r , /fmm[s Ofa q‘oé_ MP/L maé{ orMorJang(

ﬁgﬁpf +hat ﬁﬂm MM%%—CM{W Fre il - -
cﬁmz‘whﬂ trclese 185 elis o oraZuLuz[ Al corth

&) drelols ; fhe. fivst Bolol iy of Jhe M@pe og e cﬁui{w

lf,tﬂ of dheolate, Ll owd 4, second Fold 15 a bl ol

' These 15 . ona av)‘/ /n '7//16. czu-!lleﬂr),q 1nclax. 1%1 ead, oﬂuﬁnq‘

Valm. of The C,&tJiLW%?_ 7’0‘0_40/ M Cnn’r!aJnm,? Jha vedua

g a /)1{7 ﬁ'lb Zhe St éﬂ:dm Sl SAate £l '/Aajﬁju o Recorel

rwt'ﬂ; Thot volee. R its ufwz(wm #’ qﬁaf

'Duwjvawp W Diosbeide: (Cxd i

%

_ ~—> Record {Mﬂfhor) £ llbs,

L Bfe MQ— mm& M bk‘/d'ttﬂffy @?’M 76 Q‘éi“'d{l

M af j}g&e»‘}’/’&on_ M‘ /S Commuay, Jb Aserme. a L*—‘A-O/é’ﬂ*

By ead velluu of e artoriing.. Bt s AN Acconds cordy, oflat

g‘/‘u’m 2273 ;Jfam:/ in Mo bl . D

4 z 2 A cleateiing /nelwc,%/.rﬁamv%u 4{(% pon elense

“\-\J_éﬁ, pvn am-emft,t ¥ evet @&;ﬁ«: volea,

VE I Srolering Ledals Hhom ey/z‘;‘f*’”“m/m%j%

\;\_\r’ /N EA‘:-? R D —
K o . |

/

A

| =T

J

Scanned with CamScanner



g =1 _....:?.I--ufl_..'. - G-

e

Neeon afﬂ U /y; (;/g'jr o

.

A Seconolaty rnclox. 15 alse o crveleis /1
I M .

W ﬁm/l Tha fissl /ﬂ-ﬂl "‘/ e goome doto ///"' g

ooty el of -l lote fl. Ahid1s are /mz,,u,;/ s
rofy B

?Ao ll‘(trw/ /llﬂ(’/ /f //ﬁ ,;f'y o ,yotwﬂffzﬂ;.
/f cach 4’;:,,,[’ - [

/7mu LS wMu Jnn(ﬂ.r Mﬁf?
v off Ao eesinidy,, | |
d 71

Ay Lo mru;r{.

rv(fa/(t /’[L mA].'rlﬂ r;v)/(‘mn& /Aﬁ Vi
o /J/-y (:;f)f_“ Jo Ata é-ﬂc:m/r /n (_uﬁl A

Recoral I3 J/nmf o7 fo teovdl 1 self. Hemea, 3.4 g B

(XY (1/311.3'1’ - -:

f19:6:4 -

A fﬁtun{/{:«.ﬂ' }}10(0 )h /Lﬂﬂ.a/d’ MD-(’.F, féov’ﬂj,p J’/qu, 7

o f‘»JH J'vmc/. fien

' é» .S’cwo 6 /CJ Aon maé,u #eﬁa/ l,
Ll pt Vgl |
: /: 5 Py éjéf fz Cm u_M é _&% by . _—

—r o /SL J=a

o AT o OMW"L&;@;&UM e /6 c«f’d&ﬁ@

i‘;‘{ ¥ = So,oao /).xa/ (a?«//l .@uwo[f of 212e Rugoo
wel én ca o&'d‘/é with b4, ﬂea B= loay JJJ{(’J ATl ;w E

———

M /w(az emv’i V2P = QL4 - As-éiﬁ.r

é,ﬁ« = Z_B/R

Ofﬁ!fc aCCb{dP-J d;nugjmcﬂ.j /:2;« A 7 LY

e
e, - %
e e e i, ———

e s rppan

ISR (s S
y i —— o ——
e T " "'-'-"‘"“"—--——._.___*_
~ --_-_-_'w‘-—-""—lb-——-—u-.q_-."v—- e

Scanned with CamScanner



DATA FILE

(CLUSTERING =
FIELD)
DEPTNUMEER NANE SSN JCB BIRTHDATE SAARY ' =
| 1 "
WK | -
1 | '
BOCK poiTar .——I/\,, rut porer -
18 I =
2 |
— Bocs porrer "\ rul cormer \
43 | ]
) t 4
g —
INDEX FILE | |
(<R{, Pii)>ontries) Bock pocter o — i
I
JERNG  BLOCK &‘ 5 | [ ] 1 | | :
us
%;'mmulz FONTER ]
1 ¢/ |
| R __'.r.t DTk DOR Y —— ”1 A portee
3 ’ i T
[ — T |
5 [N 1
§ LN
g b b beaos ponter ._..../_\l AUl poee
3 1 T
3
-z |
2 1
brock, povtier - _//_\' rud pones
6 l ]
6 |
¢ 1
: l'l Fpawr 1 ‘.]
s LR NE R A !
Q 6| | 'L
ook powter .—:;/,\ N DOy
B | |
B .
a -
biook ponug . z"—\* A peansee

HGURE 14,3 Clustering index with a separate block cluster far each group of records that

share the same value for the clustering field.

1061

Scanned with CamScanner



S o
I
|

|

e
__T‘ T |

_\

T Wy
2 d

A=

o —
| pl
L S
fvr i Loy
III.:: i Sl § ¥
[ ] =

.’f;;-";‘ }
[

i

lI {

| AN

i |
;.'_:' I4...'

Bl

& ! 1

fit 1

! "-I;-_

-

\. ]
¥

14.1 Types of Single-Level Ordereq Indexg
v ls

L [¥]
DATAFILE
INDEXING
FIELD
(SECONDARY
KEY FIELD)
9
INDEX FILE 3
(<K, P(i)> entries) =
INDEX :
FELD  BLOCK
VAWE  POINTER 6
! : 15
2 bt d 3
2 = 17
4 A ™
5 RE
: z 1
: - = 16
B 2 |
: - e 24 —I
E 1 10 ]
- = 20
12 s :
13 i
14 7 > .
- = / 23
= 18
14
17
18 * L
19 ¢ > 4
2 P 19
2 ¥ 22
22 L&
23 ]
24

FIGURE 14.4 A do

nse secondary index (with block pointers) on a nonordering key field of a file.

€ can also cre;
e inde
W ate a secondary index on a nonkey field of a file. In this case, numcrous

records in the dara file can

aptions for implementing such an jndex:

* Option 1 is to include several index
be a dense index,

record. This would

have the same value for the indexing field, There are several

entries with the same K(i) value—one for each
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CONTENT BEYOND SYLLABUS/ADVANCED TOPICS

1 Information Retrieval Query languages
And their brief description

2 | Latest tools used for ER diagram

1. Information Retrieval Query languages and their  brief
description

Information search and retrieval involves finding out useful documents
from a store of information. In any information search and retrieval system an important
factor which plays a role is search and selection process. Information Retrieval System (IRS)
allow to find useful documents from a large volume of information by giving a query to the
IRS. Information search can be made by presenting a query through the inter-mediator, or
directly to the IRS. A query in general terms is a statement or series of statements made by a
user to a retrieval system for the purpose of specifying what information is to be retrieved and
in what form. Most of the time the query is specified in format such as artificial language
hence it is called query language. A query language is the means by which the user tells the
IRS what to do and what is wanted. A query is distinct from the types of documents that the
user is trying to retrieve. The document and the query undergo parallel processes within the
retrieval system. On the document side, someone generates or gathers some data and
formulates it into a document. After creating documents they are transferred into internal
representation, which then gets transferred into a format that is used for matching process. On
the query side, user begins with information needs. There are two broad types of query
language procedural and non-procedural or descriptive. A procedural language uses
commands. If the query is written in a typical procedural query language often known as
command language, little or no knowledge is required for the IRS to find what was asked for
and retrieve. Natural language queries or non-procedural queries generally tend to be
ambiguous in syntax and meaning. For natural language queries inter-mediator is required to
formulate a query as these queries generally tend to be ambiguous. Command language
queries are more structured and for IRS these queries are unambiguous.

2. Latest tools used for ER diagram:

Database Design is a collection of processes that facilitate the design, development,
implementation, and maintenance of database management systems (DBMS). Properly
designed databases help you to improve data consistency for disk storage.

There are a wide range of software that helps you to design your database diagrams with
ease. These database design tools can be used to create a physical model or ERD of your
database so that you can quickly create tables and relationships.

Following is a list of Database Diagram Design Tools, with their popular features



1.Dbdiagram.io

Dbdiagram.io is a simple database design tool to draw ER (Entity Relationship)
diagrams by just writing code. It is one of the free erd tools designed for
developers and data analysts.

2.5qIDBM

SgIDBM is one of the best database diagram design tools that provides an easy
way to design your database on any browser. You do not require any other
database engine or database modeling tools or apps to use this program.

3.Dbdesigner.net

Dbdesigner.net is an online database schema design and modeling tool. This
database diagram tool allows you to create a database without wiring a single SQL
code.

4.Visual Paradigm

Visual Paradigm is a database design and management tool. This database diagram
tool helps the product development team to build applications faster.



