CMR INSTITUTE OF TECHNOLGY
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
QUESTION BANK
SUB: DATABASE MANAGEMENT SYSTEM (BCS403)
SEM: 4    Faculty Name: Prof. K KOMALA DEVI (Sec A), Prof.Abdul (Sec B), Prof.Jhaniv(Sec C)
MODULE1: Introduction to Databases
1. Discuss the main characteristics of the database approach. How does it differ from traditional file systems?

2. Define Database, Data, DBMS, Database System, DBMS Software, Meta data.

3. With a neat diagram explain the simplified database system environment.

4. What is an actor on the scene? And explain the types of actors on the scene.

5. What are workers behind the scene? And explain the types of workers behind the scene.

6. Explain the main advantages of using a DBMS.
7. What are the different types of end users? Discuss the main activities of each.

8. Define the following with an example


Value set, complex attribute, data model, schema, meta data, snapshot, extension, intension,.

9. Explain the different categories of data model.

10. With a neat diagram explain the three schema architecture of database systems.

11. What is data independence? Explain the types of data independence.

12. Explain the types of database languages.

13. Explain the types of DBMS interfaces.

14. Explain the component modules of DBMS and their interaction, with the help of a diagram.

15. Explain the database system utilities.

16. Explain the classification of database management systems.

17. Explain the types of DBMS architecture.
18. Explain with a neat diagram the main phases of database design.
19. What is an attribute? Explain the different types of attributes that occur in ER model 

&Write their corresponding notations.

20. What is an entity, entity types, entity sets, keys and value sets?
21. Define entity, attribute, relationship, weak entity

22. Explain the types of relationship types with an example.

23. Explain the types of   constraints on relationship types with an example.
24. List the summary of the notations for ER diagrams. Include symbols used in ER diagram and their meaning.

25. What is meant by partial key? Explain with an example.

26. What is meant by recursive relationship? Bring out the importance of role names in recursive relationship with an example.
E-R diagram

27. Design an ER diagram for keeping track of information about bank database, taking into account atleast 4 entities.

28. Design an ER diagram for maintaining movie database taking into account atleast 4 entities.

29. Design an ER diagram for employee database taking into account atleast 4 entities.

30. Design an ER diagram for keeping track of information about a hospital database, taking into account   atleast 4 entities.

31. Design an ER diagram of musician who performs for album. Assume any four entities indicate all key and constraints and assumptions that are made.
32. Design an ER diagram for airline database.

33. Design an ER diagram for mail order database. Consider the following requirements.
Here employee takes order for parts from customers.

i) The mail order company has employees each identified by a unique employee ID, first and last name, address, location and Zip code.
ii)  Each customer of the company is identified by a unique customer ID, first and last name, address, location and Zip code.
iii) Each part sold by the company is identified by a unique part number, part name, price &quantity in stock.
iv) Each order placed by a customer taken by an employee and is given a unique order number each order contains specified quantities of one or more parts. Each order has a date of receipt as well as an expected ship date .the actual ship date is recorded.
v) Each employee can take any number of ordered but each order belongs to only one employee.
vi) Each part placed by number of customers and each customer can place order for number of parts.
vii) Write assumptions made.
MODULE2:  Relational Model and Relational Algebra
1.  Define the following terms with an example for each

Super key, tuple, domain, nulls, relational database schema, and entity integrity constraint.

2. Explain the characteristics of relation.

3. Discuss various types of inner join operations.
4. Discuss the entity integrity and referential integrity constraints. Why is each considered important.
5. Discuss various types of join operations. Why is theta join required?

6. Explain with an example the violation of the integrity constraint in each of the three types of update operations.
7. Explain the union, intersection, set difference and division operations with an example.
8. Explain the ER to relational mapping algorithm with an example.

9. Explain foreign key and its importance. Can a foreign key exist, only for a single table? 

10. How can an intersection operator be implemented using union and minus operator?

11. Consider the following schema:

Student(USN,NAME,BRANCH,PERCENTAGE)

Faculty(FID,FNAME,DEPT,DESIGNTION,SALARY)

Course(CID,CNAME,FID)

Enroll(CID,USN,GRADE)

Give the relational algebra expression for the following:

i) Retrieve the name and percentage of all students for the course 10cs54.

ii) List the departments having a average salary of the faculties above Rs 30,000.

iii) List name of the course having students grade  ‘A’ maximum 

12. Consider the following schema:

SAILORS(sid,sname,rating,age)

BOATS(bid,bname,color)

RESERVES(sid,bid,day)

Write the queries in relational algebra to:

i) Find the names of sailors who have reserved all boats called interlake.

ii) Find the sids of sailors with age over 20, who have not reserved a red boat.

iii) Find the names of sailors, who have reserved at least two boats.

iv) Find all sailors ID of sailors who have rating of 10 or reserved the boat 105.

v) Find sailors whose rating is better than a sailor called “RAJ”

vi) Find the names of sailors who are older than the oldest sailor with rating of 10.
13. Write the queries in relational algebra for the following:
i) Retrieve the number of dependents for an employee named “Ram”.
ii) Retrieve the name of managers working in location named”XYZ” who has no female dependents.
iii) Retrieve the name of employee who works in the same department as that of ”Raj”.

14. Consider the following schema:

SAILORS(sid,sname,rating,age)

BOATS(bid,bname,color)

RESERVES(sid,bid,day)

Write the queries in relational algebra to:

i. Find the names of sailors who have reserved boat number’103’.

ii. Find the names of sailors who have reserved a ‘red’ and a ‘green’ boat.

iii. Find the names of sailors who have reserved at least one boat.

iv. Find the names of sailors with age over 20 years, who have not reserved a red boat.    
15. Explain the different constraints that can be applied during table creation in SQL with an example
16. Write the SQL query for the following database scheme

Works(Pname,Cname,Salary)

Lives(Pname,Street,City)

Located_in(Cname,City)

Manager(Pname,Mgrname)

i) Find the names of all persons who live in the city “Bangalore”.

ii) Retrieve the names of all persons of “Infosys” whose salary is between 50000 and rs 90000.

iii) Find the names of all persons who lives and work in same city.

iv) List the names of the people who work for” Tech M” along with the cities they live-in

v) Find the average salary of “Infosys” persons
17. Explain the Attribute datatypes and domains in SQL.

18. How does SQL implement the entity integrity constraint of the relational data model? Explain with an example.

19. Explain in brief  i)Drop command  ii)Alter command

20. Explain the syntax of SELECT stament in SQL.

21. Consider the following schema:

SAILORS(sid,sname,rating,age)

BOATS(bid,bname,color)

RESERVES(sid,bid,day)

 Write SQL queries 
i) Find all sailors id of sailors who have a rating of  10 or reserved the boat 105.

ii) Find sailors whose rating is better than a sailor called “raj”

iv) Find the names of sailors who are older than the oldest sailor with a rating of 10.

v) Find the names of sailors who have reserved boat number 103

vi) Find the names of sailors who have reserved “red” and “green” boat.

vii) Find the names of sailors who have reserved atleast 1 boat.

viii) Find the names of sailors with age over 20yrs, who have not reserved a red boat.

22. Write the SQL queries for the following database schema.

Student(Usn,Name,Branch,Percentage)

Faculty(Fid, Fname, Department,Designation,Salary)

Course(Cid,Cname,Fid)

Enroll(Cid,Usn,Grade)

i) Retrieve the names of all students enrolled for the course ‘CS-54’.

ii) List all the departments having an average salary of faculties above rs.10000.

iii) List the names of the student enroll for the course “CS-51” and having ‘B’ grade.

23. Write the SQL queries for the following database schema

Emp(Ssn,Name,Adress,Salary,Sex,Dept.num)

Dep(Dept.num,Dlocn)

Proj(Pnumber,Pname,Plocation,Dnum)

Workson(Ssn,pno,Hours)
Dependent(Ssn,Dept name,Dept_Relationship)

i) Retrieve the msg name with atleast 1 department

ii) Retrieve the employee name who work on Any of the project “Kumar” Work
iii) Retrieve the Pno,Pname,num of max hours Works on each project

iv) Select name from Employee

24. Write the SQL queries for the following database schema

Student (Sid, Sname, Major,GPA)

Faculty(Fid, Fname,Dept,Designation,Salary)

Course(Cid, Cname, Fid)

Enroll(Cid, Sid, Grade)

i) Retrieve the student name who is studying under faculty of “Mech” dept.

ii) Retrieve the student names that have enrolled under any of course in which they are enrolled.

iii) Retrieve the faculty name who earns salary which is greater than salary of other faculties.

iv) Retrieve the faculty names who are Asst.Prof of CS Dept.

34. Explain in brief

i) Insert statement 

ii) Delete statement

iii) Update statement.
MODULE3: SQL Advanced Queries
1. How view is created and dropped? what problems are associated with updating views.
2. Explain the following

i) Embedded SQL

ii) DB Stored Procedure and Functions.
iii) Dynamic SQL

3. List the approaches to DB programming. What are the main issues involved in DB programming.

4. What is the impedence mismatch problem. Which of the 3 programming approaches minimizes this problem?
5. How are triggers and assertions defined in SQL?.Explain

6. Explain IN and EXIST operator of SQL with suitable example.

7. Write a note on aggregate functions in SQL with example.

8. Discuss the significance of assertions. Write assertions to specify constraints such that the salry of an employee must not be greater than the salary of the manager of the department that employee works for.

9. What is embedded SQL with an example. Illustrate how you would connect to the DB fetch records and display.

10. Create a view which will display the department name, number of employees working and total salary for each department.

11. Explain the single tier and client server architecture with a neat diagram.
12. Define stored procedure. Explain the creating and calling of stored procedure with suitable example.
13. Explain the following constructs used in SQL

i) Nested queries               ii) Aggregate functions              iii) Triggers 

iv) Views and their updatability         v) Group by and having clause
MODULE4: Normalization: Database Design Theory
1. What is functional dependency? Who specifies the functional dependency that holds among the attributes of the relation schema? Explain the inference rule for the FD.
2. Consider R={A,B,C,D,E,F}

FD’s are { A->BC, C- >E, CD - > EF} Show that AD- >F.

3. Find the key and normalize.
       Book_Title| Auth_Name|Book_type|List_Price|Affiliation|Publication.

       FD’s are { Book_Title - > Book_Type, Puiblication

      Auth_Name - > Affiliation,

      Book_Type - > List_Price}

4. Explain informal quality measures employed for a relational schema diagram.

5. Consider the following relations CAR_SALE(CAR_NO, DATE_SOLD, SALESMAN_NO,    COMMISION%,DISCOUNT)

Assume a car can be sold by multiple salesman and hence primary key is {CAR_NO,SALESMAN_NO} additional dependencies are DATE_SOLD - > DISCOUNT and SALESMAN_NO - > COMMISSION%.

i) Is this relation in 1NF, 2NF or 3NF?? Why or why not??

ii) How would you normalize this completely??

6. Discuss the minimal sets of functional dependencies.
7. What is functional dependency? Write an algorithm to find the minimal cover for a set of functional dependencies.

8. Why normalization is required?? Explain the first, second, third normal form with an example.

9. Explain BCNF with an example.

10. Discuss insertion, deletion and modification anomalies. Why they are bad. Illustrate with an example.

11. Suggest and explain 3 different techniques to achieve first normal form using suitable example.

12. Differentiate between prime and non prime attribute with an example.

13. Consider the relation R (A, B, C, D, E, F) & the FD’s A - > B, C - > DF, AC - > E, D - > F what is the key and highest normal form of R. if it is not in 3rd normal form find the decomposition that is lossless and dependency preserving.

14. A set of FDs for the relation R {A,B,C,D,E,F} is AB - > C, C - > A, BC - > D,ACD - > B,BE - > C,
      EC - > FA, CF - > BD, D - > E. Find a minimal cover for this set of FDs.
15. Which normal form is based on the concept of multivalued FDs .Explain the same with an example.
16. Which normal form is based on a concept of join dependencies? Explain the same with an example.

17. Given relation R with four attributes R= (A, B, C, D) and following FDs. identify the candidate keys and super key for R and highest normal form.
i) C - > D, C - > A, B - >C

ii) B - > C,D - > A,

18. Explain the properties of relational decomposition.

19. Explain the algorithm for dependency preserving decomposition into 3NF schemas with an example.

20. Explain the inference rules for functional and multivalued dependency.
21. What are inclusion dependencies? Explain with an example.

MODULE 5 :Transaction Processing
1. Define transaction management with example

2. What are ACID properties? Explain with an example.

3. What is Serializability? How can serializability can be ensured .do u need to restrict concurrent execution of transaction to ensure serializability. justify your answer.

4. What is phantom problem? Explain with an example.

5. Explain 2pl and strict 2pl Protocol with an example and also give 2pl disadvantages.
6. What is deadlock? Explain ARIES algorithm.

7. Explain transaction support in SQL.

8. Explain timestamp ordering algorithm.

9. Explain the problems that can occur when concurrent transactions are executed. Give example why concurrency control is needed.

10. What is schedule? Explain with an example serial, non serial and conflict serializable schedules.

11. Write a note on check pointing.

12. What is write ahead logging, what is forced to disc at the transaction commit?
