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1.a)
What is a Data  model? List the important data models                            

   b)
Explain briefly 

 i) DDL   ii)  DML   iii)  Data sublanguage    iv) Host language                  

   c)
What is logical data independence and why is it important?                 
2.a)
Consider the following schema


Suppliers (sid, sname, saddress)


Parts (pid, pname, color)


Catalog (sid, pid, cost)


The key fields are underlined. Write the following queries in Relational algebra

i) Find the names of suppliers who supply some blue part.

ii) Find the sids of suppliers who supply every red part.
iii) Find the pids of parts that are supplied by at least two different suppliers.
iv) Find all the pids of parts supplied by supplier with sid=200

v) Find the pids of parts supplied by every supplier at less than Rs 500.

b) Given two relations R1 and R2, where R1 contains N1 tuples, R2 contains N2 tuples, and N2>N1>0, give the minimum and maximum possible sizes (in tuples) for the result relation produced by each of the following relational algebra expressions. In each case, state any assumptions about the schemas for R1 and R2 that are needed to make the expression meaningful.
i) Selecting all the tuples from R1 where a=5.

ii) Projecting the attribute b from R2

iii) R1 ( R2

iv) R1 / R2

3.a)
What is meant by page pinning in the buffer pool? Who is responsible for pinning pages?  Who is responsible for unpinning pages?






   b)
Describe two possible page formats. What are the trade-offs between them?

4.
Discuss in detail about duplicate elimination, projection, set operators outer join and aggregation.

5.a)
What is the role of statistics gathered from the database in query optimization?
   b)
What are the important design decisions that must be made in optimizing the relational queries?
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6.a)
Construct an E-R diagram for university registrar’s office. The office maintains data about each class, including the instructor, the enrollment and the time and place of the class meetings. For each student class pair, a grade is recorded. Determine the entities and relationships that exist between the entities. Also construct the tabular representation of the entities and relationships.

b)
What is an entity type? What is an entityset? Explain the difference between the entity, entity type and entityset?
7.a)
Define the concept of a schedule for a set of concurrent transactions. Give a suitable example.                                                                                           
       

   b)
Explain how does granularity of locking affect the performance of concurrency                                 



control algorithm.      
8.

Explain in detail the ARIES recovery method.           
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1.a)
Explain the following terms clearly.

            i)   relation schema        ii)  relational database schema
iii) domain

iv) relation cardinality
   v)  relation degree                                              

b) What do you mean by domain constraint? Explain with the help of an example.      
2.a)
Consider the following schema for a COMPANY database


Employee (Name, SSN, Address, Sex, Salary, Dnumber)



Department (Dname, Dnumber, MGRSSN, MGRSTART_date)



Dept-locations (Dnumber, Dlocation)



Project (Pname, Pnumber, Plocation, Dnumber)



Works-on (ESSN, Pnumber, Hours)



Dependent (ESSN, Dependent-name, Sex, Bdate, Relationship)


Write the queries in Relational Algebra to

i)
Retrieve all employees who either work in department 4 and make over 25,000 per year or work in department 5 and make over 30,000.
ii)
Retrieve the Social Security numbers of all employees who either work in department 5 or directly supervise a employee who works in department 5.

iii)
Retrieve the name and address of all employees who work for the “Research” department.

iv)
List all the projects on which employee “Smith” is working.

b)
What is relational completeness? If a query language is relationally complete, can you write any desired query in that language?

3.a)
Discuss the difference between index sequential and hashed file organization. Compare their storage and access efficiencies. List the applications where each of the file organizations is suitable. 

b)
Indices speed query processing. Explain why the indices are not kept on several search keys.        
4.
State and explain any six heuristic rules used in optimizing relational queries.    
5.
Consider the three basic techniques selection, iteration and partitioning, and the relational algebra operators selection, projection and join. For each technique-operator pair, describe an algorithm based on the technique for evaluating the operator.
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6.a)
Explain the difference between the following

i) Attribute and value set
ii) Relationship instance and Relationship type 

b)
Construct an E-R diagram for a hospital with a set of patients and a set of medical doctors. A log of the various conducted tests is associated with each patient. Determine the entities and relationships that exists between the entities. Also construct the tabular representation of the entities and relationships.
7.a)
Discuss the different types of transaction failures.                                             

b)
Which component of DBMS is responsible for concurrency control? How is this feature used to resolve conflicts?           
8.

Explain WAL Protocol, UNDO algorithm, Check pointing and Media Recovery.  
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1.a)
Explain the following 

i) Key constraints

ii) Foreign key constraints

iii) General constraints                                                       

   b)
Explain the following terms 

               i)
 Relational database query        ii)
 Query language

               iii) 
 SQL                                         iv) 
  DML                       
2.a)
What is an unsafe query? Give an example and explain why it is important to disallow such queries. 
   b)
Consider the following schema given. The primary keys are underlined.


PROJECT (Projectnum, Project_Name, Chief_Architect)



EMPLOYEE (Empnum, Empname)



ASSIGNED_TO (Projectnum, Empnum)


Write the following queries in Tuple relational calculus.

i)
Find Empnum of employees working on project COMP454

ii)
Find details of employees (both number and name) working on the project COMP365.


iii)
Find the details of the employees working on the “Database” project.

iv)
Find the employee numbers of employees who do not work on project COMP464.

v)
Find the employee number of employees who work on all projects.

3.a)
Write a note on pinned and unpinned records.





b)
If the records are stored in a disk block of size 1024 bytes. Explain the various low level functions needed to implement the physical layer of a typical DBMS.   
4.
Discuss the salient features of processing a high level query.  Mention the steps and explain each step with an example.
  
5.a)
Define the term most selective access path for a query.
   b)
Explain the importance of conjunctive normal form in the context of relational query evaluation.
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6.a)
What is an E-R Model ? Explain Entity, key attributes, attribute, attribute       value, value set   with examples?

b)
Explain an air line reservation system with an E-R model diagram. Identify the entities, attributes, relationship exist among entities. Also construct a tabular representation of the entities and relationships.

7.
Explain the concept of transaction. How does the recovery manager ensure atomicity of transactions and how does it ensure durability?     

8.a)
Explain the difference between Log-based Crash recovery techniques and Shadow paging.







          

   b)
What are the different types of System Failures?
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1.a)
Explain in detail how will you convert the given ER Model into corresponding Relational model.                                                         

b)
What is a foreign key constraint? Why are such constraints important? What is referential integrity?                           
2.a)
Explain with an example Aggregate functions and grouping in SQL.
    b)
Assume there are two relations:


STUDENT (Stname, Stnum, Totalmarks, Semester)


HOSTEL (Stnum, Roomnum)


Reperesent the following queries in SQL.


i)
Get the details of 6th semester students.


ii)
Obtain the room number allotted to Girish.


iii)
Obtain the name of student staying in room number 24.


iv)
Get the name and marks of students with student number 24046.
3.a)
Write a note on inverted files.








   b)
Distinguish between sparse and dense index.    
4.
Consider the three basic techniques selection, iteration and partitioning, and the relational algebra operators selection, projection and join.  For each technique operator pair, describe an algorithm based on the technique for evaluating the operator.

5.
Write short notes on the following:
   a)
Query optimization

   b)
Aggregate operations in SQL.

   c)
Query evaluation.

6.a)

Explain the functional dependencies and multi valued dependencies with examples.    
   b) 
What is normalization? Discuss the 1NF, 2NF and 3NF Normal forms with examples.
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7.a)
Define the terms atomicity, consistency, isolation, durability, schedule, blind write.








        

   b)
Write a note on the properties of transactions.
8.a)
Compare the two log based recovery schemes in terms of easy of implementation  and over head cost.

b)
Explain the purpose of the check point mechanism. How often should a database management system do a check point?
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