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1.a)  
Explain 

i) The data definition language

ii) The data manipulation language

iii) The buffer manager

iv)  The data model 

Which of the above plays an important role in representing information about the real world  in a database ?                                                                      


   b)  
Explain the responsibilities of a database manager?                                         

2.a)   
Explain with an example about Aggregate functions and grouping in SQL.            

b)  Assume  the following relations:  

                STUDENT (Stname, Stnum, Totalmarks, Semester) 

                HOSTEL (Stnum, Roomnum)

Represent the following queries in SQL.

i) Get the details of 6th semester students

ii) Obtain the room number allotted to Girish

iii) Obtain the names of students staying in room number 24.

iv) Get the name and marks of student whose number is 24046           

3.a)
List and explain about various RAIO levels.




   b)
Compare the features of B and B+ trees.





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.a) 
At what point during query processing does optimization occur   




   b) 
Consider the following SQL queries for a 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))).    
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6.a) 
Explain why the PJNF is more desirable normal form than 4NF.

   b) 
Explain Domain Key Normal Form(DKNF) with example.

7.a) 
Explain Binary locks, Shared Locks and Exclusive locks ?

  b) 
What is the two phase locking protocal? How does is guarantee serializability.

8.a)
 What is the difference between                                                                                                                                          

i) Stable storage and disk.

ii) System crash and a media failure.

iii) Check points and fuzzy dumps.

   b)  
Give a short note on crash recovery.
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1.a) 
Explain the following with examples.

           
i)   relational schema   



ii)  relational database schema  


iii) domain

          
iv) cardinality of a relation 


v) degree of a relation.                                  


b) 
What is a domain constraint? Explain with the help of an example.


2.a)  
 Explain  advantages of QBE over other Data Manipulation languages.

b)       Consider the following relational schema. 



   

            Employee(Empid, Empname, Salary)

            Department(Deptid,  Deptname, mangerid, floornum)

            Works(Empid, Deptid)

An employee can work in more than one department. Write the following queries in QBE. Be sure to underline the variables to distinguish them from the constants.

i) Print the names of all employees who work on 8th floor.

ii) Print the names of all employees who work on  10th floor  and earns less than  Rs 10,000

iii)  Give the names of employees who work in the toy department.

iv) Print the names of employees who earn  either less than Rs 10,000 or more      than Rs 50,000.

v)  Remove an employee by name John

3.a)
Draw a comparison between ordered indexing and flashing.


   b)
Explain the organization of records in files.

4.a)
Describe how to extend the hash-join algorithm to compute the natural left outer join, the natural right outer join and the natural full outer join.

   b) 
Explain the structure of optimisation





   c) 
What are the usage of query processing techniques?



   d) 
Discuss the various steps involved in processing a query with examples?









5.a)
Design a variant of the hybrid merge-join algorithm for the case where both relations are not physically sorted, but both have a sorted secondary index on the join attributes.

  b)
Draw a comparison of various cost estimation methods of access.
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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) 
What is time stamp? How does the system generate the time stamps?

  b) 
Explain briefly about concurrency control in Database Management System.

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

does it not require a log.
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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)   
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 the algorithms to

a) Insert an element into a B-tree 

b)   Remove an element from a B-tree.
           



4.
Let relations r1(A,B,C) and r2(C,D,E) have the following properties: r1 has 20000 tuples ,r2 has 45000 tuples , 25 tuples of r1 fit on one block, and 30 tuples of r2 fit on one block. Estimate the number of accesses required, using each of the following join strategies for r1|x| r2: 

a)
 nested-loop join 

b)
 block nested-loop join

c)
 merge-join

d)
 hash-join




5.
Show that the following equivalences hold and explain how they can be applied to improve the efficiency of certain updates.


a) (r1 U r2) Ur3 = r1 U (r2Ur3)


b) r1 U r2 = r2 =r2 U r3


c) (p(r1 –r2) = (p(r1) - (p(r2).

6.a) 
When are two sets of functional dependencies are equivalent? How can we determine their equivalence?

b) 
Define BCNF ? How does BCNF differ from 3NF.  Explain with an example.
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7.a) 
Discuss about deadlock detection and starvation


          

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









8.
Write short notes on:    


a)
Check-pointing


b)
Media recovery.
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1.a) 
Explain the operations select, project Cartesian product and join with suitable examples.        








  b) 
Compare the two relational calculi.                                                               

2.a)
Consider the following schema:

Suppliers (sid: integer, sname: string, address: string)

Parts (Pid: integer, pname; string, color: string)

Catalog ( Sid: integer, pid: integer, cost: real)

Write the following queries in SQL.

i.    Find the names of suppliers who supply  red part.

ii.   Find the sids of suppliers who supply all parts.

iii.  Find the pids of parts that are supplied by at least two different suppliers.

iv.
Find the pids of the most expensive parts supplied by the suppliers named    

     TATA.

   b)
Why are null Values not preferable in a relation?

3.    
How does multilevel indexing improve the efficiency of searching an index file.  

4.a) 
Explain the steps involved in Heuristics Optimization algorithm. Discuss its advantages and disadvantages.







b) 
Let r and s be relations with no indices, and assume that the relations are not stored. Assuming infinite memory, what is the lowest cost (in terms of I/O operations)  to compute r X s .What is the amount of memory required for this algorithm.

5.
Show that the following equivalences hold and explain how they can be applied to improve the efficiency of certain updates.



a) (p(r1(r2) = (p(r1) ((p(r2)


b) (p(r1 –r2) = (p(r1) - (p(r2)

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) 
Explain timestamp ordering with an algorithm.

   b) 
Explain different locking Techniques for concurrency control.

8.
Explain in detail the ARIES recovery method.
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