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      Max. Marks: 80

Answer any Five questions

All questions carry equal marks

---

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 boat 200.
ii) Find the names of sailors who have reserved a red boat.
iii) Find the colors of boats reserved by Smith.
iv) Find the names of sailors who have reserved at least one boat.
v) Find the names of sailors who have reserved a red or green boat.   

   b) 
With suitable examples justify that relational algebra is procedural  whereas           
relational calculus is non-procedural.                                                                    
2.a)
With illustrations discuss the various DDL, DML commands of SQL.         

   b) 
Why null values are considered to be bad in a relation?                                    
3.a)
Explain the sequential flooding of the buffer pool.                


            b) 
When does a buffer manager write a page to disk?      

4.a)
Discuss about selections using Indices. 
   b)
Discuss about selections involving comparisons.
5.a)
Discuss the role of relational algebra equivalences in query optimization.  

   b) 
Why it is not desirable to force users to make an explicit choice of a query 
processing strategy?  Are there cases in which it is desirable for users to be aware 
of the costs of completing query processing strategies?
6.a)
Explain the following terms: (i) Relationship instance  (ii) Composite attribute  
(iii) Multivalued attribute     (iv) Derived attribute.
   b) 
Construct an E-R diagram for a car insurance company with a set of customers, 
each of whom owns a number of cars. Each car has a number of recorded 
accidents associate with it. Determine the entities and relationships that exists 
between the entities. Also construct the tabular representation of the entities and 
relationships.
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Set No.1
7.a)
State and justify “Thomas write rule.”                                                                   

   b)   
Explain briefly multiversion concurrency control protocol.


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 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 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 intersect R2   iii) R1 - R2.   

                       

2.a)
Explain the three set-manipulation constructs provided by SQL.                      

   b) 
What is a subquery ? Where does it appear? Explain with an example. 

3.a)
Explain the term pre-fetching. Why is it important?





   b) 
If an index contains data records as ‘data entries’, is it clustered or unclustered? 
Dense or sparse? 

   c) 
Explain the difference between primary versus secondary indexes.   

4.a)
Discuss about cost based optimization. 


   b) 
Give a detailed account of heuristic optimization.

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.
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6.a)
List all the functional dependencies satisfied by the following relation

	A
	B
	C
	D

	a1
	b1
	c1
	d1

	a1
	b2
	c1
	d2

	a2
	b2
	c2
	d2

	a2
	b3
	c2
	d3

	a3
	b3
	c2
	d4


    b) 
i) What are the advantages of normalized relations over the unnormalized 
relations.

       
 ii) Why is 4NF preferable to BCNF.

7.a)
Show that there are schedules that are possible under the two phase locking      

          protocols, but are not under the time stamp protocol.                                                                  b) 
Draw and explain a state diagram that shows the typical states that a transaction


goes through during execution.

8.
Describe the shadow paging recovery technique. Under what circumstances 


does it not require a log?
- - -
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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 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 X R2.

2.a)
What are views? With examples illustrate the problems encountered in 

            modifying  database through views.                                                                     

   b) 
What is embedded SQL? Give examples.

3.a)
What is the difference between a file organisation and an access method?
   b) 
Why is accessing a disk block expensive? Discuss the time components involved 
in accessing a disk  block.

4.a)
Discuss about indexed nested loop join. 

   b) 
Explain the linear search and binary search algorithms used to implement the 
selection operation.
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5.a)
At what point during query processing does optimization occur?   



   b) 
Consider the following SQL queries for our bank DB





select T.branch_name




from branch T,branch S




where T.assets > S.assets 

and S.branch_city = “Chennai”

Write an efficient relational-algebra expression that is equivalent to this query. Justify.






c) 
What is multiple equivalence? How is multiple transformation done by the following query?

             ( customer_name ( σ branch_city = “Chennai”(branch Χ (account  Χ  depositor))).    

6.a)
Explain the difference between weak entity and strong entity set? How to 
represent the strong entity and week entity set through ER-diagrams.
   b) 
The State Bank of India offers five different types of accounts : loan, 
checking, recurring deposits, locker accounts and fixed deposit. . The Bank has a 
number of branches and a client of the bank can open many accounts. An account 
can be joint and more than one client may operate an account. Identify the 
entities, attributes what relationships exist among these entities and Tables. Draw 
the corresponding E-R diagram.

7.a)
With an example explain Serial and non-Serial Serializability schedule.          

     b)
Write a note on concept of tansaction processing.

8.a)
Explain the time-stamp based protocol for concurrency control in a DBMS. Explain various reading and writing estimations with the help of examples. 

   b) 
Discuss the Multiverson Technique for concurrency control.
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1.a)
Explain clearly the following terms:
                i)  Tuple relational calculus          ii) Domain relational calculus

              iii)  Atomic formula                       iv) Well formed 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 tuple relational calculus.

i) Find all sailors with a rating above 10.
ii) Find all boats with color  blue.
iii) Find the names of sailors who have reserved all boats.
iv) Find the names of sailors who have reserved a green boat.               

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

   b)  
Is QBE relationally complete ?  Explain briefly.                                              

   c)  
What restrictions does QBE place on update commands?                               

3.a)
What is heap file organization and how it is used to store a file?




   b) 
Explain insertion, deletion in hash file organization.

4.a)
Explain what role do statistics gathered from the database play in query optimization?










   b) 
What are the important design decisions that must be made in optimizing the 
relational queries?


5.a)
Write short notes on:

-
cost-based optimization


-
heuristic optimization.







   b) 
Write a detailed note on the structure of query optimization.
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6.a)
Explain functional dependencies and multivalued dependencies  with examples.

b) Consider the relation R(A,B,C,D,E,F) and FD’s 

A        BC

F        A

C        A                      

D        E                     E          D

is the decomposition of R into R1 (A,C,D), R2 (B,C,D) and R3 (E,F,D) loss less? Explain the requirement of loss less decomposition.

7.a)
Explain ARIES Recovery algorithm with phases involved in it and principles followed by ARIES?






          

  b) 
How is the lock-based concurrency control performance  measured?

8.a)
What are the Pros and Cons of using Fuzzy dumps for media recovery?     

   b) 
Contrast ARIES with Shadow-page based recovery.

           


   c) 
Explain 3 main principles of ARIES algorithm.
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