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1.a)
Consider the following scheme given.  The primary keys are underlined. 


          Sailors(sailor-id, sailor-rating, sailor-age)

                      Boats(boat-id, boat-name, boat-color)

                      Reserves(sailor-id, boat-id, day)

          
Write the queries in Relational algebra 

i) Find the names of sailors who have reserved a red and a green boat

ii) Find the names of sailors who have reserved at least two boats

iii) Find the sailor-ids of sailors with age over 22 and who have not reserved a green boat.

iv) Find the names of sailors who have reserved all boats

v) Find the names of sailors who have reserved all boats called BlueMoon.

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) R1 U R2    ii) R1 ∩ R2   iii) R1 - R2   


                            

2.a)
Explain the three set-manipulation constructs available in  SQL with examples.              

   b) 
What is a sub query?  Explain with examples.                  
3.
 Give algorithms for inserting a new key into a B-tree




4.a)
Discuss about indexed nested loop join. 
b)
Explain the linear search and binary search algorithms used to implement the selection operation. 
5.a)
Explain about query processing.

   b)
What is indexing?  Explain with an example.
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6.a)
What is Normalization? Discuss the first, second and third normal forms with examples.

b) Explain with an example why 4NF is more desirable normal form than BCNF.

7.a)
Consider two transactions as follows:



          
Transaction 1:
Fac_salary:=Fac_salary+1025.00

Transaction 2: Fac_salary:= Fac_salary *1.1

What precaution, if any, would you suggest if these were to run concurrently? Write a pseudo code program for these transactions using an appropriate scheme to avoid undesirable results.









   b) 
Explain Wait-die and Wound-wait in Deadlock prevention?



8.a)
Explain optimistic concurrency control under time-stamp.    

   b)
Explain the use of transaction log in database recovery.
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1.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  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. (10)

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 X R2

2.a)
What are views? Discuss the problems encountered in modifying database through views.                                                     

   b) 
What is an embedded SQL? Give examples.                                          

3.
What are the techniques used to improve the performance of disks in RAID?

4.a)
Describe in detail the structure of query optimizers.

b) 
When must we create a nonclustering index despite the advantages of a clustering index?  Explain. 
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5.a)
Discuss the reasons for converting SQL queries into relational algebra queries before optimization is done.

   b) 
What is meant by query execution plan?  Explain its significance.

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 entity set? Explain the difference between the entity, entity type and entity set?

7.a)
Describe the two  phase locking protocal with the help of an example ;

b) 
What are the basic properties of a transaction? Explain these properties with the help of an example?

8.a)
Explain the purpose of the check(D)point mechanism.

   b)
How does the frequency of check point affects the following:


i)
System performance when no failure occurs.


ii)
The time it takes to recovery from a system crash.

iii) The time it takes to recover from a disk crash.
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1.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, Dlocations)

              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. 
2.a)
Discuss the various DDL, DML commands with illustrations in SQL.         

   b) 
Why are null values not preferred in a relation?                                    

3.a)
Write a  note on dense and sparse indexing.




   b)
 Write a note on fixed and variable length records.



4.a)
Discuss about selections using Indices. 

   b)
Discuss about selections involving comparisons. 

5.

Discuss different types of parameters that are used in cost functions.  Where is this information kept?
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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.
7.a)
Discuss about deadlock detection and starvation.


          
   b) 
Explain read-only and write-only protocols and read-before-write protocol in Serializability.

8.a)
Describe how fuzzy check points are used in ARIES.                                    

   b)
What are the log sequence numbers in ARIES?                                            
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1.a)
Explain the following terms with respect to domain relational calculus

                 i) Domain variable         ii) DRC formula    iii) Atomic formula                     

   b) 
Consider the following scheme given.  The primary keys are underlined. 

                      Sailors(sailor-id, sailor-rating, sailor-age)

                      Boats(boat-id, boat-name, boat-color)

                      Reserves(sailor-id, boat-id, day)

          
Write the queries in domain relational calculus.

i)
Find all sailors with a rating above 8

ii)
Find all boats with color  yellow

iii)
Find the names of sailors who have reserved boat 150

iv)
Find the names of sailors who have reserved a green boat              

v)
Find sailors who have reserved all red boats                                

2.a)
Is QBE based upon relational algebra, tuple relational calculus, or domain       relational calculus ? Explain.                                                               

   b)  
Is QBE relationally complete?  Explain. 
                                             

   c)  
What restrictions does QBE pose on update commands?  Explain with example.                           






 

3.
Describe a hashed file and show how insertion and deletion of  a file record can be performed on it. 

4.a)
Consider the following SQL query for a bank database

Select T.branch-name

From branch T, branch S

where T.Assets > S.assets and S.branch-city=”HYDERABAD”.

Write an efficient relational algebra expression that is equivalent to the query. 

b)
Define query optimization and at what point during query processing does optimization occur? 
5.a)
Explain about the structure of a query optimizer.

   b)
Compare the various types of query optimization techniques.
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6.a)
Explain the concept of generalization and specialization with examples.

b) Explain the difference between week entity and strong entity set. How to represent the strong and week entity sets through E – R diagram?
7.a)
Explain the concept of log based recovery.                                                       

   b)
Briefly explain why recovery is needed.            

8.a)
Write short notes on:







(i) Write-Ahead log protocol

(ii) Check pointing

   b)
Explain how a System Crash can be recovered using ARIES algorithm. 
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