COURSE OUTCOMES
Construct ER Model for a given database application.

Deign relational schema using database design principles.

Identify the Key Constraints for relations and devise queries using SQL.

Apply indexing techniques to access and generate user reports for a database.

Building Web Applications using PHP & MySQL.

INustrate the concepts for transaction processing and concurrency control for RDBMS.
Time: Three Hours
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Answer all the Questions:-
PART A (10 x 1 = 10 Marks)

Match List I with List II and find the corresponding answer with multiple choice code.

List I List IT
A. X (Cartesian Product) 1. Logical design of the database
B. Schema i1. all pairs of tuples from different relations,
regardless of whether their attribute values match
C.p iii. Indivisible values
D. Atomic domain iv. Alters the metadata
A B C D
a) il i v il
b) il v il i
c) il v il i
d) il i il Iv
Match the ER model terms(List 1) with the notations (List 2)
List 1 List 2
A. Weak Entity
1).
B. Key Attribute
ii).
C. Multivalued Attribute
iii).
D. Relationship
iv).
A B C D
a) il i v il
b) v i il il
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c) il v il i
d) iii i il v
Sequence the following database lifecycle processes.
1. Selection of an appropriate DBMS to support the database system.
2. Describe the scope and boundaries of the database system and the major user views.
3. Test usability of system.
4. Creating a design for the database
a) 2-3-4-1 b) 1-3-2-4
c) 3-4-2-1 d 1-4-2-3
Examine the two statements carefully and select the answer using the codes given below:
Assertion (A): Query evaluation engine optimizes the query.
Reason (R): Query evaluation engine executes the low-level instructions generated by DML
Compiler.

a) Both A and R are Individually true, b) Both A and R are Individually true, but
and R is the correct explanation of A R is not the correct explanation of A
c) Aistrue but R is false d) A is false but R is true

Identify the number of rows that will be returned by the SQL query for the below
schema

Students Performance

Roll No | Student Name | .Roll No | Course Marks
1 Raj | 1 | Math | 8O
2 Rohit | 1 | English | 70
3 | Raj 2 | ™Math | 75
3 | English | so0
| 2 | Physics 65
3 | ™ath | =80

SELECT S. Student Name, sum(P.Marks)
FROM Student S, Performance P
WHERE S.Roll No =P.Roll No
GROUP BY S.Student Name
a) 0 b) 1
c) 2 d 3
File organization in which any record can be placed anywhere in the file where there is space
for the record is called as .
a)  Heap file organization b)  Sequential file organization

¢) Hashing file organization d)  Clustering file organization

Assertion (A): Indexing is a way to optimize performance of a database by minimizing the
number of disk accesses required when a query is processed.

Reason (R): An index or database index is a data structure which is used to quickly locate and
access the data in a database table.

a) Both A and R are Individually true, b) Both A and R are Individually true, but
and R is the correct explanation of A R is not the correct explanation of A

¢) Aistrue but R is false d) A is false but R is true

Block-interleaved distributed parity belongs to which RAID level

a) 2 b) 3

c) 4 d 5

A special redo-only log record < Ti, Xj, V1> is written to the log, where V1 is the value
being restored to data item Xj during the rollback. These log records are sometimes called
1) Log records

ii) Records

ii1) Compensation log records

iv) Compensation redo records

a) ionly b) iiionly
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10.

11.

12.
13.

14.
15.
16.
17.

18.
19.
20.

21.

22.

¢) 1iandivonly d) iiandivonly

When transaction Ti requests a data item currently held by Tj, Ti is allowed to wait only if it
has a timestamp smaller than that of Tj (that is, Ti is older than Tj). Otherwise, Ti is rolled
back. This is

a)  Wait-die b)  Wait-wound

¢) Wound wait d) Wait

PART B (10 x 2 =20 Marks)
(Answer not more than 40 words)
Enumerate the steps to convert an ER model into Relational Database.

State the data model and list the types of data model available.

Consider the following set of functional dependencies for the relation schema
R(A,B,C,D,E,G,P). Compute the attribute closure and find any two possible candidate keys.
AB 2>CD

DE 2P

C-2E

P->C

B->G

State Armstrong’s Axioms.

List the aggregate functions supported by SQL.

Compare fixed length record representation with variable length record representation.
Differentiate between primary index and secondary index.

Define average latency time.

Enumerate the ACID properties.

List out the reasons for allowing concurrency.

Answer any FIVE Questions: -
PART C (5 x 14 =70 Marks)
(Answer not more than 350 words)

a)  Illustrate the architecture of DBMS with a neat diagram and explain about each 7
component.

b)  Consider the following COMPANY database 7
EMP(Name,SSN,Salary,SuperSSN,Gender,Dno)
DEPT(DNum,Dname,MgrSSN,Dno)

DEPT_LOC(Dnum,Dlocation)

DEPENDENT(ESSN,Dep name,Sex)

WORKS ON(ESSN,Pno,Hours)

PROJECT(Pname,Pnumber,Plocation,Dnum)

Construct the relational algebra queries for the following.

(i)Retrieve the name, address, salary of employees who work for the Research
department.

(i))Find the names of employees who work on all projects controlled by
department number4.

ii1) Retrieve the SSN of all employees who either in department no :4 or directly
supervise an employee who work in department number :4

(iv) Retrieve the names of employees who have no dependents

(v) Retrieve each department number, the number of employees in the department
and their average salary.

a) Construct the ER model for institution database.

Institution (Code, name, Address)
Instructor(id, name, deptcode, contact, DOB, age, course_id)
Dept (deptid, deptname, location)
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23.

24.

25.

26.

b)

b)

Course(course_id,name,credit,duration)

Student(roll,name,course_id)

Belongs_to (duration, position)

[Note: Appropriate relationships can be assumed to associate entities]

Consider the following functional dependencies in relation R (A, B, C, D, E).
A - BC,

CD =2 E,

B 2 D,

E2A.

Check whether the given relation is in 3NF.

Consider the following employee database.

Employee(emp name, street,city)

Works(emp_ name,company name, salary)

Company(company_name, city)

Manages(emp_name, manager hame)

Construct the SQL query for the following

a) Find the names and cities(residence city) of all employees who work for “First
bank corporation” and earn more than 10,000.

b) Find all the employee names in the database who do not work for “First bank
corporation”.

c) Find the company name that has the most employees.

d) Find the employee names who work in the companies located in “cbe”.

e) Find all the employee names who earn more than each employee of “Small
Bank Corporation”.

Enumerate the three data anomalies that are likely to occur because of data
redundancy with appropriate example.

Construct a B-Tree of order 3, when the keys arrive in the following order,

10, 24,23, 11, 31, 16, 26, 35, 29, 20, 46, 28.

Explain various RAID levels and elaborate the techniques used in each level to
achieve reliability.

Explain how serializability is ensured by two-phase locking protocol and time
stamp-based protocol.
Explain the various recovery techniques during transaction.

Consider the three transactions T1, T2, and T3, and the schedules S1 and S2
given below. Draw the serializability (precedence) graphs for S1 and S2, and
state whether each schedule is serializable or not. If a schedule is serializable,
write down the equivalent serial schedule(s).

T1: rl (X); rl (Z2); wl (X);

T2:12 (Z); 12 (Y); w2 (2); w2 (Y);

T3: 13 (X); 13 (Y); w3 (Y);

S1: 1l (X); 12 (2); r1 (2); 13 (X); 13 (Y); wl (X); w3 (Y); 12 (Y); w2 (Z); w2 (Y);
S2: 1l (X); 12 (2); 13 (X); 11 (Z); 12 (Y); 13 (Y); wl (X); w2 (Z2); w3 (Y); w2 (Y);
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