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1.a) 
Explain  

             i) Database   ii) DBMS    iii)  Entity   iv)  Relationships                          


   b) 
Explain the historical perspective of DBMS                                       


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

   b) 
Why are null values not preferred 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)
Give the implementation algorithms for union and set-difference based on sorting and hashing. 

   b)
 Discuss about demand driven pipeline and producer driven pipeline 

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 difference between week 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 the 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. A 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.
Write short notes on                                                                                            

(a) dead lock.


(b) exclusive lock
(c)  binary lock.

(d)  live lock.

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

it does not require a log.
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1.a) 
Define the following with suitable examples:  

i) Relation                   ii) Cardinality of a relation


iii) Super-key               iv) Candidate key.                                            


   b) 
Explain the structure of relational model.                                 



2.a)
Consider the following schema .  The primary keys are underlined. 

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

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

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

          
Write the queries in SQL.

i) Find the names and ages of all sailors.

ii) Find the all sailors with a rating  above 5

iii) Find the names of sailors who have reserved boat number 110.

iv) Find the sailor-ids of sailors who have reserved a blue boat

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

vi) Find the colors of boats reserved by sailor Smith                         

b)  What is a nested query ? Give an example.                                                

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 is the trade-off between them?













4.
Discuss about the following:

a) What is the goal of query optimization? Why is it important? 

b) Describe the advantages of pipelining. 

c) Describe how to evaluate a grouping query with aggregation operator MAX using sorting based approach. 

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)
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6.a)
Compute the canonical cover (Fc ) of the following set F of functional dependencies  for relation scheme R =(A,B,C,D,E)



A->BC



CD->E



   B->D



  E->A

    b)
Discuss the BCNF and III Normal Form with examples

7.a)   
State and justify “Thomas write rule.”                                                                  

   b)   
Explain multiversion concurrency control protocol.


         

8.
Explain in detail the ARIES recovery method.                                                                       
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1.a)
What is DBMS? Explain the advantages of DBMS                                
  

   b)
What is a data model? Explain the relational data model                

    

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) 
Describe two possible record formats. What are the trades-off between them. 
       

b)
When a page in the buffer pool is modified, how does the DBMS ensure that this change is propagated to disk. 







4.
Explain the 

a. decomposition of a query into blocks. 

b. The first step in optimizing a query block is to express it as a relational algebra expression – Discuss. 

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)
Suppose the scheme R =(A,B,C,D,E) decomposed into R1(A,B,C) and R2(A,D,E). The following set of functional dependencies hold. 



A->BC



CD->E



B->D



E->A

Give a lossless-join , dependency-preserving decomposition of the scheme R into BCNF.

  b) 
Show that if a relation scheme is in BCNF, then it is also in 3NF.

7.     
Describe each of the following locking protocols.                                              

(a) 2PL.

(b) Strict 2PL.

(c) Conservative 2PL.

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) 
What is DDL? Explain the commands used for creating, deleting and modifying the tables.                                                                       




b)
What is the difference between a candidate key and a primary key for a given relation? What is a super key?                                           




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) 
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 and secondary indices.













4.
Write detailed notes on the following

a)
Access paths. 

b)
Sorting versus hashing for projections. 

c)
Implementing aggregation by using an index. 

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)
What do you understand by the mapping cardinalities?

   b) 
For the following relation scheme, tell whether it is in 3 NF or not. Employee   (E_code,E_name,Dname,salary,projectno,Termination_dataof _project)

Where each project no has unique termination_dateof_project.

Justify your answer, if it in not 3NF bring it into 3NF through normalization.

7.a)
Explain the concept of log based recovery.                                                       

   b)
Briefly explain why recovery is needed.            
                                           

8.
Write short notes on                                                                                               

        
(a) Check-pointing

       
(b) Media recovery                            
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