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Fore. ADICHUNCHANAGIRI INSTITUTE OF TECHNOLOG e
o o ) CHIKKAMAGALURU 4
~ s DEPARTMENT OF CS&E (DATA SCIENCE) \ /;

Time: 0-3 . Subject: Database Management Systems
{;g:“;\;f-’9'_‘°=é0 AM o ’ Subject code: BCS403
Miax Marks: 25 Course: B. E Date: 25/06/2024
» Answer any Five Full Questions - :
Q.No Question BL CO | Marks
: Level
' V&’hat is a Database? Explain the three schema architecture with neat L2 | col M
diagram.,
St OR
s Whi“ are the advantages of using DBMS approach? Explain JLE_,EQL_L
3. D(.jllnc the following terms : i) Key ii) Super key 7i1) Candidate key iv) 2 coz M
Primary key v) Foreign key S o I I
OrR S SEN— e
2 co2 5M

4. | Define the following with an example: (i) Weak entity fype (3) participation L2
specialization

constraint (iij jcardinality ratio (iv) FOCUNHIVE selationship (V) 7 .
S. | Explain JOIN operation with an example 1.2 co2 SM
(a.Theta join, b, Equijoin, ¢ Natural join, d.Os

et join (icft outer join

5. Also specif) priman key and structural constra:nls
ssume meaningful arributes and relationship fypes.
o L2 | co2

entitie
participation ratios). A

chra operation for set theon with exampl

and right outer join) ) ‘ -
0, Considering the following hema and also weide the schoms diagram L2 co2 SM
Sailors(sid, sname , rating , ag<)
Boats (bid, bname , colot) :
Reserves (sid , bid , day) ;
Write a relational algebra guet ies for the following i |
1. Find names of sadors who have resorvad bost # 103 ‘ 3
2. Find names of sailars who have sesenved & tod hoat ‘
3. Find names of sailors who hisve tesen od & tod of groon bisl. t
4. Find names of sailors who have resorvad all hoats '
5. Retrieve the number of hosts Which & ¢ not resanved ‘ |
7. | Designa LR diagram for AIRLINES datahase schoma with = least five iy | €Ol M
entities. Also specify priman by and structural Qonstrants { cardinality and
!mniciymlion ratios). Assume mesningful stribates and relationship types. | ;
___OR . N
bT'Dcsign an ER diagram for banking datahase schema with at beast five (.3 | COl Mt
~ural constraimts (cardinality and
I
9,

Explain the relational alg |
[0, | Explainthe ER 10 Jational mapping algorithm with suitsble example for | 2 | cor| M
i :
; ;

each siep.
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ubject; Database Mana

em . "
1A Test iy ch ent Systems (BCS403)

heme and solution

Solutions Marks

What is a Database? Ex

) lain th i i
dlagram. p e three schema architecture with neat

A database is a collection of related data.

i/ End Users \E

External Level Extenal External
View e View

External/Conceptual
Mapping

Conceptual Level [ Conceplual Schema J

Conceptual/Internal
Mapping

A
Internal Level I Intemal Schema l

Stored Database

Schemas can be defined at the following three levels:
1. The internal level has an internal schema
2. The conceptual level has a conceptual schema
3. The external or view level includes a number of external schemas
Or user views
Explain each levels

IM

2M

Total=
5M

What are the advantages of using DBMS approach? Explain

Advantages of Using the DBMS Approach

Controlling Redundancy

Restricting Unauthorized Access

Providing Persistent Storage for Program Objects
Providing Storage Structures and Search Techniques for Efficient
Query Processing

Providing Backup and Recovery

Providing Multiple User Interfaces

Representing Complex Relationships Among Data
Enforcing Integrity Constraints

Permitting Inferencing and Actions Via Rules
Explain any 5 advantages

BN

© %0 N o

IM

4M

Total=
M

Define the following terms : i) Key ii) Super key iii) Candidate key iv)

Primary key v) Foreign key

(} Scanne
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pute in a relation that uniquely identifjog a

) Key:
A key is an ﬂﬂ.l'lbu
tuple in relation.
ii) Super key:
A super key isana
rowina relation.
f attribute that uniquely identifies a

i) Candidate KeY: _ fe or set 0
A candidate key 15 an attribute [ super key is called candidate key,

row in a relation. In other word

(e or a set of attri

tribute or any set of attributes that uniquely identifies 3

ch can uniquely identify a record or

iv) Primary key: fidatek Whi
. o key is a candidate K€Y .
g ke)bl]: :an nave only one primary key. The primary key should be
and not null. .

tuple. Each ta ne priv
selected in the m it is unique
v) Foreign key:
Foreign key is a referen
table. This way we can link t
insert those values which are pres
table automatically the foreign key and

anner such that
ust be a primary key of another
 retrieving the data jointly. we only
e. If we delete the base
Jationship is broken.

tial key which m
wo tables fo
ent in the base tabl

primary key ré

Total=
M

Explain with an exam le
Define the following with an example: (i) Weak entity type (i) participation
constraint (iiif)cardinality ratio (iv) recursive relationship (V) specialization

1.Weak entity type .
hat cannot be uniquely identified by its own

A weak entity type is an entity t
attributes alone; it depends on the existence of another entity, called the owner

or identifying entity.

Example: In a database of students and their courses, a "Section" entity might
be weak because it depends on both a "Course" entity and a "Semester" entity
to uniquely identify it. :

2.participation constraint

O Panigipation constraints specify whether the existence of an entity depends
on its being related to another entity via a relationship set.

C Types:
Total Participation: Every entity in the entity set must participate in at least

one relationship in the relationship set.
Partial Participation: Some entities may not participate in any relationship in

the relationship set.
Example: In a database of emplo
yees and departments, if eve
: ) emplo

belcing to exact'l’y one department, there is total participationr);f Flovess i1
the "belongs-to" relationship with departments employees in | SM
3.cardinality ratio '
The cardinality ratio describes th

' : e number of instan i
or mu:st be associated with each instance of anoth - O.f one entity that can
Types: er entity in a relationship
One-to-One (1:1): i i
Oneto-One ‘_(n th()e SE?SLI (;anttaift?;eazadﬂ;? first entity is associated with exactly

o 5¢ ntity, ice v
One-to-Many (1:N): Each instance in the ;rrssta é t

ntity can be associated with

many instances in the second ent;

. , n“t.y, but € i 1

associated with at most one instance in theaf?rhstmst?nce In the second entity is
entity.

Many-to-One (Mil): Each instance j
Instance in the firg¢ entity is associated
ociated with at

most one instance in the sec
. ond entjt
can be associated with mapy ; Y, but each j :
y instances ; Instance in th i
N the first epg: e second entity
entity,
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I\’Iany.—to-l\’lany (M:N): Each instance in'tl i

many instances in the second entity, a éﬂ l wi S A B i

: . _ : . and each instance i i

Ei assolcmled with many instances in the first cnti(l;ce inthesecond ently €7
xample: In a datab i :

: ase modelin

a9 omses (1) oyl g students and courses, student can enroll in

e . , course can have many students enrolled (M)
.recursive relationship |

A arI.ec.urswe relationship occurs W

}é \'alnc‘;;)ple;tels mo:je thlz)m once in a relationship type, but in
) : In a dat

e abase of em.ployees where an employee can manage other
algc.) s (manager-subordinate relationship), the "Employee” entity

ici fice i : ionshi
p pates twice 1n the "manages" relationship: once as @ manager and once

as a subordinate.

hen an entity of a given entity type
different roles.

S.Specialization

Spe'cialization is the process of defining subgroups of entities from @ single

entity based on their characteristicsTypes:

Attribute-based: Entities are grouped based on the values ofasingle attribute

or a small set of attributes.

Relationship-based: Entities are grouped based on relationships with other

entities.

Example: In @ database of vehicles, a8 nCar" entity can be specialized into Total=

"Sedan," ngUV," and nConvertible" entities pased on the value of the "Body sM
|

Type" attribute.

Explain J OIN operation with an example

(&Thetajoin, b. Equijoin, ¢ Natural join, d.Outer join (left outer join and
right outer join) )

a.Theta join 5x1=5
A general join condition is of the form M
<c0r1dition>AND<condition> AND ... AND<cor1diti0r1>

where each <condition> is of the form Ai 0 Bj,Aiisan attribute of R, Bj is
an attributé of S, Ai and Bj have the same domain, and 0 (theta) is one of the
comparison operators {= <> >, #} :

A JOIN operation with such @ general join condition is calleda THETA
JOIN.

b. Equi join

The most common use of JOIN involves join conditions with equality
comparisons only. Such a JOIN, where the only comparison operator used is
=, is called an EQUIJOIN.

c. Natural join

The join condition for NATURAL JOIN is constructed by equating each pair
of join attributes that have the same name in the two relations and combining
these conditions with AND.

A single JOIN operation is used to combine data from W0 relations so that
related information can be presented in a single table. These operations are
also known as inner joins. ’
A more general, but nonstandard definition for NATURAL JOINis Q « R
*(listl),(listZ)S
In _this cgse,<.1ist1> specifies a list of i attributes from R, and <list2>specifies
alistof i attributes from S.
d.Outer join (left outer join and right outer join)
left outer join
outer join the resulting relation consists of all tuple -
the tuples of right relation which satisfy the congitizs.f the left rlations and

i B .
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result will be as follows:

Student > [ostel

Student,Name = Hostel, Name

vight outer join
outer join the resulting relation conslsts of all tuples of the right relations ang

the tuples of Toft relation which satisfy the condition, .
If'we join the relation student with hostel through left outer join then the

result will be as follows:

Student M Hostel

Student.Name = Hostel.Name

Considering the following schema and also write the schema diagram

Sailors(sid, sname , rating , age)

Boats (bid, bname , color)

Reserves (sid , bid , day)

Write a relational algebra queries for the following :
1. Find names of sailors who have reserved boat # 103.
2. Find names of sailors who have reserved a red boat.
3. Find names of sailors who have reserved a red or green boat.
4. Find names of sailors who have reserved all boats.
5. Retrieve the number of boats which are not reserved.

Sailors

[sid  Jsname [rating [age |

Boats T

’ bid ! bname [ color }

Reserves -

| sid Ih%d | day |

1. Find names of sailors who have reserved boat # 103.
Ty

sname (J bid=103 (R,CSC.I'VCS P<1 SdllOlH) )

2. Find names of sailors who have reserved a red boat.

Tsname ((Teotor=rrea (Boats) < Reserves) 4 Sailors)
3. Find names of sailors who have reserved a red or green boat.
Taname {(Ocolor="redvealor=grou { Boats) v Reserves) 1< Sailors)
4. Find names of sailors who have reserved all boats.

Tsname (SALlOrs) — 7y, ((Boats Reserves) + Boats)

5. Retrieve the number of boats which are not reserved.
COUNT(Boats -myid(Reserves))
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Design a :
o ER diagram for AIRLINES database schema wi
ities. Also specify primary key and str § 1ema with at least five
participation ratios). Assume meani rStlnlcturnl constraints (cardinality and
' aningfu i . .
gful attributes and relationship types.
oo od (a (i
CAipon.cod® (Tity ) (State 3 CName >
;/' = N DE‘I’;RIURE: ..... .
i IRPORT .~ 11 ™
e Coavedder D e
j K\s‘slid—liod"d_ee".“.")-e’ (‘.:53_'133(1\12 a";'.'_"-“ X
; L =
_“GAN ~J “ARRIVAL. L 7
D, \.\A@T’,/’ l/// Instances (;'{/:Lscsij),
R - I % S
(ype_name’ Max_seald) ZPINSTANGE o
= S . LOF 2> . N
e N ——.
/r time, @day "
Gop> N sy Lo
= "N,
) <@ \\\ N
Ry o L
L /\ /_”"" S
1 HSIGNED LEG_INSTANCE Ty
(Gastomer_am®> (Cphoney
- M
Seat.0 > 2 /
8 s (segment) is a 090 1op portion of a flight.
A LEGJ:gg‘AI{}C‘E ié.': a pasnic‘?al‘; oc:unenceg
_— - ofaLEGona particular date
. . . ) Total=
Primary key: Alrport_code,Type_name,Number,A1rplane_1d sM
Mention all structural constraints and explain :
[ i , I
Designan ER diagram for banking database schema with at Jeast five entities.
Also specify primary key and structural constraints (cardinality and
participation ratios). Assume meaningful attributes and relationship types-
Sranch_no_>
""""" wosn’
e | > (G | e g
Type)
2M
Primary key: code,Acct_no,Loan_no,Ssn - Total=
Mention all structural constraints and explain 5M
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Explain the relational algebr.
Relational operation

a) Selection

b) Projection

¢) Join

d) Division,

Seleet Operation

Relationa) Operationg

L The select operation is use select g
database based o SOMe criferig,

I This is unary operation mathemati,
Syntax:
0 <Selection condition> (Rclation)
Comparison Operators in the sef {52,
whose domains are ordered valye like
Explain with ap example

0 AGE <=3) (PERSON)

PROJECT Operation

This is denoted as [T,

IT List of attribute for

project (Relation)
Example

election+ Prq jection
Hsname(osaddress=” Bhopal” Student));
JOIN:-
The join Operator joins twg
he join Operator joints tw,
operator in meaningful wa
Syntax:- R] R X Oy

The DIVISION operation;
To perform the division Operation R]
RI,

If R(x)=R1(z) +R2(y)

The relation R(x) is having al| the tuples
combinatjop

with every tuple from R2(y).
XUy

i opcrz:timi?&

) Y o o fs ()
me Specific fecorq, fi

e "
]

S0l s

ily denoteq as g

Or more relations to form another relation,
o relations on the basis of some comparison

= R2, R2 should be a proper subset of

t(x) in R1(z) that appears in R1 in

| r()m ‘he

7S, <) apply to th ;
, ¢
integer, Mriby,
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Explain the ER to relational mapping algorithm with suitable example for

each step.

Relational Database Design using ER-to-Relational mapping.

Step 1: For each regular (strong) entity type E in the ER schema,

Fnamu
'I_) RrPA 'R’I'“Nrp"r\]-r
RO ploy S

| BrFr.ovER |

EMPLOYEE
ISSN aname Fname

DEPARTMENT
NUMBER iNAMEi

Step 2: For each weak entity type

& Palaticon=hip

DEPENDENT
EMPL-SSN ‘l\,lA';l'\'/iE_-IRelationship.

Step 3: For each binary 1:1 relationship type

DEFPAR TRMENLT

INoIaL2 1
1

EMFLOYER NMATNASERS

StartDate

DEPARTMENT

NMANAGER-SSN [StartDate.

Step 4: For each regular binary 1:N relationship type

(} Scanned with OKEN Scanner




[ rr—e
e S e

w1 el et

EMPLOYEE |
ISupervisaer SSN
{ i

Step S: For each binary M:N relationship type

C T.1adale D
IN Z

o laz G

e 1787 )

TRIPLOYEE

WORKS-FOR

EmploveeSSN DeptN umbé?

Step 6: For each multi-valued attribute

DEP-LOCATION

Focation iDEP-NUM BER~;

e e S e e e hattas PO —. |

Step 7: For each n-ary relationship type

Name @
-

[ DEPARTMENT |
P R AL L E R N T DT

I*JLLnLOfEranr yams -

. 5 .
|q|'|l| = “a
=1 ‘,.'-“lllIIIIll-..l.lIlllll""‘

Total= %
SM
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