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Course Code: CST204
Course Name: DATABASE MANAGEMENT SYSTEMS

- PART A
. (Answer all questions; each question carries 3 marks)

Explain the advantages of database management systems over file systems.

Differentiate schema and instance.

~ Explain prifhary keys and candidate keys with example.

Explain the scenarios where ALTER and UPDATE commands are used in relational
databases.
Explain correlated nested queries in SQL.
Differentiate B trees and B+ trees. _
Explain the significance of normalisation in relational databases.
Explain BCNF. How it differs from 3NF.
Explain. ACID properties of transactions
Explain the main characteristics of column family databases.
_: PART B
(Answer one full question from each module, each question carries 14 marks)
Module -1
Assume we have the following application that models soccer teams, the games they
play, and ;hé players in each team. In the design, we want to capture the following:
We have a set of teams, each team has an ID (unique identifier), name, main
stadium, and to which city this team belongs.
» Each team has many players, and each player belongs to one team. Each player
has a number (unique identifier), name, DoB, start year, and shirt number that he

uses.

« Teams play matches, in each match there is a host team and a guest team. The

match takes place in the stadium of the host team.

* For each match we need to keep track of the following:

i) The date on which the game is played
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i} The final result of the match
iii}~The players participated in the match. For each player, how many goals he

scored; whether or not he took vellow card, and whether or not he took red card.

ach match has exactly three rf:f:arcf:e:sd;ﬁ For each referee we have an ID (unique
identifier); name, DoB; years of experience. One referee is the main referee and the

other-two'are assistant referee. ' s
“PesignzansER diagram to capture theZabovesteqlirements. Also indicate the
_f paﬂi%patiomconstraints and cardinalitysrbjétio oizé?tfhe r’ﬁtionships involved inthe ER

§

Explain DBMS three schiema arcliitecture;with-a neat diagram
»xExplain I ure withiane gr

&5

)-Explaifferent data models with."egaﬁ'fnples. % 6
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PROIJECT (Paumber, Plocation, ControlDeptNum)
WORKS ON(ESSN.Pno,hours)
(i)-Find the employee names and the project numbers they are working on.

(ﬁ)‘Fmd the names of ail employees who are managers of any departments.

(111) Find all project numbers that are ungfr “Technical” department.
1V}Lls
aﬁ)ngst;&qlligro_]ect numbers that “John Sﬁgftﬁ:ﬁ'ﬁi@” an.
b) Etglam the syntax of the following S@L D%

tia!lﬂemployee names and their depa Mentnaries.

”“‘gf

mands with examples 4

=

DEPARTMENT(Dname, Pnumber, MgrSSN, MgrStartDate)
DEPT LOCATIONS(Dnumber, Dlocaions}
PROJECT(Pnamc Pnumber, Plocation Dnum)
ORKS. ON(ESSN, Pno,Hours} gfj
“(r)aketrfevegall. employees who were bowgﬁﬁgﬁf%ﬂs.
j?i;gg jsalary is between 50,000 and

=(ii);Retrieverall employees in departme ‘
1160,000. ‘.

£ - -
Hﬁ'ﬁé(m} Retrieve the name and address of aH eny ?yees’éwho work for the "Technical!

s pe

department.
‘(iv).Retriege; the totat number of hours worked.by eac‘, employee. across all projects.

b)leferentlate assertions.and triggers with example 6
16 a}Explam single level indexing and muiti Tevel indexing
b) Explain aggregate functions in SQL with.example queries
Module 4
17  a) Define normalisation. Define INE, 2NF and 3NF with examples. 8
ﬁfi%;What are the different. anomalies tha%ﬁ occur i a poorly designed database? 6
18 ‘“*%a)‘i@"c‘?m idéiSthe relation R = {A, B, C “ES%E“TF,%G%%‘H} and the set of functional 10
g;demndenmes F={A—DE, B—F, AB-;@E,E%—»GH%H} What is the key. for
o

,z?ﬁ

]
R2 Decompose R into 2NE-and. then re]atlons. i

g‘h)..W‘hat, is tne lossless join property. of aéecomposmon? Why is if important?: 4

;;g%w;%ﬁm‘?r g
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‘ - ' Module -5
' 19  a) What is two phase locking protocol? Explain its types 8
b) What are the main characteristics of NOSQL systems 6

a), Consider the schedule S of three transactions T1,T2 and T3 given below. State 6

whether the schedule is serializable or no!
S:

ZIRDF1(Y), WY, 12(Y), w2(Y),

mggﬁ*“

) Descnb%{he different states of a transaction:with the help of a neat sketch. 8
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