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Question Paper Code : 20047

B.E./B.Tech. DEGREE EXAMINATIONS, APRIL/MAY 2022.
Fourth Semester
Artificial Intelligence and Data Science
AD 8401 - DATABASE DESIGN AND MANAGEMENT

(Regulations 2017)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  State the responsibility of Transaction manager.
Define instance and schema? Dl L-r
Distinguish between join and conditional join.
‘Write the general syntax of TRC queries.
Illustrate functional dependency with suitable example.
~ Mention multivalued dependency.

qhve the comparison between serial Schedule and parallel schedule with

PART B — (5 x 13 = 65 marks)

you always wanted to be an artist, you ended up being an
on databases. Your old love is still there, however, so you set up a
> company, Art Base that builds a product for art galleries. The
s product is a database with a schema that captures all the
hat galleries need to maintain. Galleries keep information



(b)

(a)

; ich are unique), birthplaceg, 5 o

about artists, the1r namisa(:t,v}\l/:)rk, the artist, the year it wgs’;r;d ty,
of grt. F9.r.1eac1iltsp1(z;;eo I painting, lithograph, SCUlpi’u iy
umque‘ tl; e, and its price must be stored. Plec'es of artwor a]r'&
phot(?glfiip.l))t various kinds, for example, portraits, still lifes Worlg
s e 1-nwoorks of the 19th century; a given piece may belong mO;y
Picasso, 01. Each group 18 identified by a name (hke those J'.USt Bive Q
than one g‘.‘f)“g' the group. Finally, galleries keep informatjop aboﬂJ
zltllztoii?.lFir each customer, galleries keep that P erstt})ln's unlllque Namg
address, the total amount of dollars spent mh £ tga °IY (very
important!), and the artists and groups of art that the customer tend,
like.

Draw the ER diagram for the given scenario.
Or

Discuss in detail about the components of a Database System with 4
suitable diagram.

Consider a database with the following schema.
(1)  Write down the strong and weak entity sets
(1) Person (name, age, gender)
(2) Frequents (name, pizzeria)
(3) Eats (name, pizza)
(4)  Serves (pizzeria, pizza, price)
() Write relational algebra expressions for the following queries.

(1)  Find the names of all females who eat eith

na er mushroom or
pepperoni pizza (or both). 3)
2 Finq the names of all people who frequent only pizzerias
serving at least one pizza they eat. . (3)

)

Find the pizzeria serving the ch

; eapest pepperoni pi
case of ties, return al] of the che R R e

apest-pepperoni pizzerias. (3)
(49) Find the total ¢ )
o ount of people taking a specific pizza for each

©)



B 13 (a) Consid ; ;
2y 3NF,1 er the health history report table given below and normalize it to

Pet  Pet pgt
Id Name

Pet Owner Visit Date
Type Age N procedure  procedure

24 Ro Number Name
ver Dog 12 Same Jan13n7 01 Rabies
Cock vaccination
Mar 27/17 10 Examine
and Treat
Wound
On Apr 02/17 05 Heart
. Worm lest
e 29 spot Dog 2 Terry Jan21N17 08 Tetanus
‘ Kim Vaccination
Mar 10/17 05 Heart
4. Worm Test.
84 Moris Cat 4 Sam Jan23/17 01 Rabies
B Cook Vaccination
Jan 13/17 01 Rabies
Vaccination
Bird 2 Terry Apr30/17 20 Annual
Kim Check up
Apr 3017 12 Eye Wash

Or

e _
) Derive the proof for the following inference rules using Armstrong’s

T
. aom.

4 1t variations of the two-phase locking protocol?
cking often preferred?

20047



15.

16.

(b)

(a)

(b)

State the properties of :
MongoDB data model with suitable examples.
Or

Flucidate about Hbase data model with a suitable sketch.

PART C — (1% 15 = 15 marks)

Consider the following relations.

borrower(customer Name loan No) depositor(customerName,accountNo)
customer(customerName,custStreet,custcity)
account(account_No,balance) loan(loanN umber,branchName, amount)
Follow the steps of the heuristic query optimization algorithm and
represent the query tree according to each step and conclude with the
optimized query tree.

Or

Explain in detail about the various types of UML diagrams with a neat
sketch. Also, mention their purpose with a suitable example.
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| B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2022.

Third Semester

Artificial Intelligence and Data Science

AD 3391 — DATABASE DESIGN AND MANAGEMENT

(Regulations 2021)
Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
. 1. Define the concept of specialization in ER diagram. df‘b/
9. What is sequence diagram? and why do we use it?
3. Define the terms relation schema.
~ Why null values might be introduced into the database.

What is partial functional dependencies? Give example

SQL and NOSQL?
PART B — (5 x 13 = 65 marks)

explain the database system development life cycle with an

Or
following terms briefly in E-R model: attribute, domain,
nship, entity set, relationship set, one-to-many relationship,
elationship, participation constraint, overlap constraint,
t, weak entity set, aggregation, and role indicator.



- V/

D imple SQL q,
gD tax of a gimple Pty

a) \ . olauses in the syn . 3
i i OﬁryCl'lbO thﬂwff;)l:‘l' ?ypo 0fconstruct§ can be i’;’fﬁ;p each : }?]
AR vo required and which are op (7(

clauses. Which are req |

‘ rriggers and wh
i) State the need for triggers. Whe? to use trigg en ngy ]
% ::::: triégvrs? Explain with example. .

Or

(b) Discuss how NULLs are treated in comparison operators in SQJ, Hy
D 18 !

; tions are applied in g S
NU hen aggregate functi ; : QL
«'mer; ? I‘}‘OI:\? at::?\?gim‘fs treated if they exist in grouping attributeg?
query’

: tween the ER model constructs anq th

13. Discuss the correspondences be ;

b rellational model constructs. Show how each ER model ponstruc§ can b,
mapped to the relational model and discuss any alternative mappings,

Or

(b) What is the need for normalization? Discuss the various normalizatiop
technique used with example.

(a) What is the function of locking protocol? State and explain the two-phase
locking with example.

Or

(1) Define these terms: atomicity, consistency, isolation, durability,
schedule, blind write, dirty read, unrepeatable read, serializable

schedule, recoverable schedule, avoids-cascading-aborts
schedule. (7

| Compare binary locks to exclusive/shared locks. Why is the latter
- type of locks preferable? (6)

What are c;ollection hierarchies? Give an example that illustrates
ow collection hierarchies facilitate querying. (7)

=

I
'f.

.~

uss how a DBMS exploits encapsulation in implementing

port for ADTs (6)
' Or

¢ dexes in MongoDB? State and explain different types of
ample, (7



7

Consider the following relations.

PART C — (1 x 15 = 15 marks)

16. (a)

Suppliers (sid:integer sname:string address:string)

Parts(pid:integer pname:string color:string)
Catalog(sid:integer pid:integer cost:real)
Write SQL statement for the following queries (5 x 3 =15)

Construct the E-R Diagram for the schema given.

®
(1) Find the names of suppliers who supply some red part. 1
(iii) Find the sids of suppliers who supply some red part or are at No: 1,

Anna Salai.

P

supplied by at least two different suppliers.

(iv) Find the pids of parts
parts supplied by suppliers

Find the pids of the most expensive
named sam.

Or

vehicles in its current

dentification number,
d color.

_rental company maintains a database for all

 For all vehicles, it includes the vehicle 1
e number, manufacturer, model, date of purchase, an

.1 data are included for certain types of vehicles:

cks: cargo capacity- '
|

rts cars: horsepower, renter age requirement.
|
?

ound clearance, drivetrain (four-or two-wheel

na ehicles: gr

schema definition for this database. Use inheritance

N 70006
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Time : Three hours

Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

- L Whois a DBA? What are the responsibilities of a DBA?

o  State the different phases of the database development Life cycle in DBMS. {
| ate DDL And DML Command In DBMS. >

'-go SQL comx;lands used in Data Manipulation Language.

t by lossless-join decomposition? Give an example.

iate specialization and generalization.

A

B PARTB — (5 x 13 = 65 marks)

Vhat is Data Modelling? Discuss types of Data Models in DBMS. (7)

C 75);_ diagram of an order management system. (6)

Or




am: Entity (Weak), Attl‘ibu

LR Diagr ' .
(b) () Define the Compgﬁﬁgvzlued, Derived), Relationship (One-to.on
5 Composite: ]
g(r:zto-many, Many-to-man)’) ' 0
. difference petween thﬁ ]frl’;mary key, Candidate
. s the M2 tificial key:
o l\ll;'mé\lx;er key, Foreig? key, and AT :
i ints?
12 @ O Discuss types of integrity constrain
(i) Explainany five sQL agg.reg'ate fur_xctmn.
(i) Given Customers table. Write the SQL command:
customer id first_name last_name age country
1 John Doe 31 USA
2 Robert Luna 29 USA
3 David Robinson 29 UK
4 John Reinhardt 25 UK
5 Betty Doe 98 UAE

Select all customers from the Customers table having first_name

John.
e Select all customers from the Customers ta

greater than 25.
« Select all customers from the Customers table having 1

Doe and country USA.

ble having an age

ast_name

Or
(4)

(b) (i) Discuss different types of data independence.

) What is the difference between the WH d the
:‘.". HAVING clause? e ERE clause anc 1

(iif) ‘ite the SQL command: create a table, delete a table, chang® 2



the Inference Rule (IR)? Discuss six types of IR of
0

at 18
uonal Dependency (FD).
Find the Trivial, Non- trivial, and complete non-trivial FD i
A B where B is a subset of A. : (6)

4B where B is not a subset of A.

A—yAandB—-)B
A-—*B where ANB = = NULL.

”, ,;Name, Name — DOB

lam ACID Properties with examples. @)
the following schedules involving two transactions. Which
(6)

foﬂowmg statements is true?
) R1(Y) R2(X) R2(HW2(DHW1X)
R2(X) R2(Y) W2(Y) R1(Y) W1(X)
‘and S2 are conflict serializable
conflict serializable\column break

onflict serializable

Or
the potential

n"urrency in the database? What are
> (7

estamp-based

Ty é—phase locking method and Tim
i ©
ffe “ petween SQL and NoSQL databases? 4)
' (4)
(5)
' ? Explain with an example. (3)
)B? Who's using MongoDB? (3)
een RDBMS and MongoDB? 3)
(4)
90040




16.

()

®)

x 10 = 16 marks)

pART € — U

an R P, Qv R, S; | U, Vu w' x) and Functionnl
1 a relation 'n( whether the given R is in which norma) f](?:,z“" dency

G\

»‘: (FD). Dotermi h

o D= (PQ - R,QS — TU, PS — vW,and P - X |
) FD= {PQ R P~ ST,Q — U,and U = VW

Or
Design the database which manages information about pyy;; ‘
h the following information about the sys‘zbhahe"
Em;_ !

authors, and books wit
the headquarters, set of brancheg

Publisher: name and address of
phone numbers).

address, branch phone nos. (consider two ) brapg,

Author: name and address

The book is published by a publisher and has a list of address .

with it. An author can publish several books, but a book is pu%iisolflated
Shed by

at most one publisher.
(@ Draw an EER diagram for the above specifications.
(1) Specify an object-relational databas ¥
e
above properties. Reheome thatirep reseriiiy
o)

Describe the steps for mapping the EER schema to an ODB sche
ma.
()

()
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Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10x 2=20 marks)
Define foreign key with an example.
What is data definition language?
What is an derived attribute? Give example.
What is functional dependency? Give example.
Define serializability.
Name the four conditions for deadlock.
Outline the need for indexing.
What is a hash function? Give example.
What is a distributed database management system?

Define encryption with an example.

F




anagement system architecture with 3 Dt
(13

and project operations in relational algebra with &

@) Outline select .
example.
(i) Whatis embedded SQL? Explain with an example. ®
il
Elaborate on first normal form, second normal form and third normg)
ra -
form with examples. g
Or
,Explain Boyce Codd normal form, fourth normal form and fifth norma]
form with examples. o

What is a transaction? List and explain ACID properties with an

@
(6)

example.

(i) Outline the two phase locking protocol with an example. (M
Or

What is recovery? Outline the steps in the Algorithm for Recovery and
Isolation l}‘,xplomng Semantics (ARIES) algorithm with an example. (13)

()  Outline B tree index and B+ tree index with an example. (6)
() Explain static hashing with an example. )

Or
. A zltl;:;:;;?mm? Flaborate about, the Steps in query processing
(13)
:jiltlz;seﬁ;?md rensscton? Explain distributed query processing
‘ k, (13)

() Whatis NoSQL? Outline the fuge.

: stcuss role based access . : @®)
(3)




PART C — (1 x 15 = 15 marks)

the following relations:

¢ Onsider
)
i ¢ ppr0
DOB | GENDER | DCODE
HAMEN | 24 MAR-2001| M -
12MAR2001| F | 202 '
11.JAN-1999 | P |
TER | 14FEB2001| M |
DEPARTMENT
DCODE | DNAME | |
201 | COMPUTERSC |
202 | INFNSC | \
E203 [ R
504 | MECHANICA { |
| 3 1l
The primary key of each relation is underlined. Outline Cartesian
product, equi join, left outer join, right outer join and full outer join
operations in relational algebra. Tllustrate the above relational algebra |
operations with the EMPLOYEE and DEPARTMENT relations. , l
Or
b A Company 18 organized into departments. Each department has

department number and department name
include employee number, employee name,
joining, designation and basic pay. Bach
managing 1t. There are also supe
supervise a set of employees. Each

A project 18 €0
any number of distinct projects on
in time and out time has to be kep

a

dependent name, date of birth, gender

employee.
o
(@) Map the Entity Relationshi
relations.

employees working in it. The attributes of department include

date of birth, gender, date of

rvisors in each department who
department controls

projects. The attributes of project include project code and project name.
ntrolled only by one department. An employee can work in
day. The date an employee worked,

t track. The company also
of the dependents of each employee. The attri

Model an Enfity Relationship diagram
p diagram you have modeled

The attributes of employee
department has a manager

a number of

keeps track
butes of dependent include
and relationship with the

™
to
@)

for the above scenario.

30125
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