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CHETTINAD COLLEGE OF ENGINEERING & TECHNOLOGY

DEPARTMENT OF CSE
CS6302 - DATABASE MANAGEMENT SYSTEMS

TWO MARK - QUESTIONS AND ANSWERS

UNIT I 
1. Define DBMS.


A database management system (DBMS) is a collection of interrelated data and a set of programs to access those data. The collection of data is referred to as the database.

Goals:

· Convenient 

· Efficient

2. List out any four applications of a database system.

· Banking

· Airlines

· Universities

· Credit Card transactions
3. What are the major disadvantages in a file processing systems?

· Data redundancy and inconsistency

· Difficulty in accessing data

· Data isolation

· Integrity problems

· Atomicity problems

· Concurrent-access anomalies

· Security problems

4. Discuss briefly any three major disadvantages of keeping organizational information in a file processing system.

Data redundancy and inconsistency:


The same information may be duplicated in several places (files). This redundancy leads to higher storage and access cost. Inconsistency occurs because an update is done to some of the files and not to all the files.

Data isolation:


Data are scattered in various files and files may be in different formats, writing new application programs to retrieve the appropriate data is difficult.

Integrity Problems:


 The data values stored in the database must satisfy certain types of consistency constraints.

6. Compare database systems with file systems.

	Database Systems
	File Systems

	Data are non-redundant and consistent
	Data are redundant and inconsistent

	Easy to access the data
	Difficult to access the data

	It ensures integrity, security and atomicity
	It doesn’t ensure integrity, security and atomicity

	Data can be accessed concurrently
	It leads to concurrent access anomalies

	Appropriate data can be retrieved easily
	Since data is scattered in various files,

new application programs have to be written to retrieve the appropriate data


7. Explain the three levels of data abstraction.
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Physical Level: The lowest level of abstraction describes how the data are actually stored

Logical level: The next lower level of abstraction describes what data are stored in the database and what relationships exist among those data.

View Level: The highest level of abstraction describes only part of the entire database

8. What is meant by instance?

   
The collection of information stored in the database at a particular moment is called an instance of the database.

9. Define schema. Explain the types of schema.

The overall design of the database is called as database schema.

Physical Schema describes the database design at the physical level.

Logical Schema describes the database design at the logical level.

Sub Schema describes the database design at the view level

10. What is Data Independence?

Data independence means, “The application is independent of the storage structure and access strategy of data”. In other words, the ability to modify the schema definition in one level should not affect the schema definition in the next higher level.

Two types of data independence are 

i. Physical data independence

ii. Logical data independence

11. Distinguish between physical and logical data independence

	Physical data independence
	Logical data independence

	The ability to modify the physical schema without causing application programs to be rewritten in the higher levels.
	The ability to modify the logical schema without causing application programs to be rewritten in the higher level (external level).

	Modifications in physical level occur occasionally whenever there is a need to improve performance.


	Modifications in logical level occur frequently more than that in physical level, whenever there is an alteration in the logical structure of the database.




12. What does data model mean?


Underlying the structure of the database is the data model: a collection of conceptual tools for describing data, data relationships, data semantics and consistency constraints.

13. List the categories of data model.

· Entity-Relationship(E-R) model

· Relational Model

· Object Oriented data model

· Object relational data model

· Semi structured data model

· Network data model

· Hierarchical data model

14.Define Data Manipulation Language.

A data manipulation language (DML) is a language that enables users to access or manipulate data as organized by the appropriate data model.

Types of DML:

Procedural DMLs require a user to specify what data are needed and how to get those data

Declarative DMLs (also referred to as non-procedural DMLs) require a user to specify what data are needed without specifying how to get those data

15.Define query language.


A query is a statement requesting the retrieval of information. The portion of a DML that involves information retrieval is called a query language.

16.List out the functions of DBA.
· Schema definition

· Storage structure and access-method definition

· Schema and physical modification

· Granting of authorization for data access

· Routine maintenance

17. What is the need for DBA?

The need of DBA is to have central control of both the data and the programs that access those data. The person who has such central control over the system is called the DataBase Administrator.

18.Why indices are necessary?


Indices provide fast access to data items that hold particular values.

19.What are the components of the storage manger?

· Authorization and integrity manager, which tests for the satisfaction of integrity constraints and checks the authority of users to access data

· Transaction manager, which ensures that the database remains in a consistent state despite failures, and that concurrent transaction executions proceed without conflicting

· File manager, which manages the allocation of space on disk storage and the data structures used to represent the information stored on the disk.

· Buffer manager,which fetches data from disk storage into main memory and decides what data to cache in main memory

20.Define data dictionary.


Data dictionary stores metadata about the structure of the database.
21.What are the components of query processor?


DDL interpreter: Interprets DDL statements and records the definition in the data dictionary


DML Compiler: Translates the DML statements into an evaluation plan and performs query optimization


Query evaluation engine: Executes low-level instructions generated by the DML compiler.

22.Define entity.


An entity is a “thing” or “object” in the real world that is distinguishable from all other objects. An entity has a set of properties, and the values for some set of properties may uniquely identify an entity.

Eg: Each person in an enterprise in an entity.

23.Define entity set.


An entity set is a set of entities of the same type that share the same properties, or attributes.

Eg: Customer is an entity set, which denotes the set of all persons who are customers at a given bank.

24.What is the extension of the entity set?

The individual entities that constitute a set are said to be the extension of the entity set.

Eg:Individual bank customers are the extension of the entity set customer.

25.What are the various types of attributes?

Simple attribute cannot be divided into subparts.eg: Mark

Composite attribute can be divided into subparts.eg: Name consists of first-name, middle-initial and last-name.

Single-valued attribute: The attribute have a single value for a particular entity.eg: Loan-number

Multi-valued attribute: The attribute have a set of values for a particular entity.eg: Phone-number

Derived attribute: The value for this type of attribute can be derived from the values of other related attributes or entities.eg: age is a derived attribute when date-of-birth attribute is given.

Null attribute: An entity doesn’t have a value for it.eg: Apartment number.
26.Define a relationship set.

A relationship is an association among several entities. A relationship set is a set of relationships of the same type.

If E1,E2,…En are entity sets, then a relationship set R is a subset of

{ (e1, e2,…. en) | e1 ε E1, e2 ε E2,….. en ε En }

where,

(e1, e2,…. en) is a relationship. 
27.Define degree of the relationship set.

The number of entity sets that participate in a relationship set is called the degree of the relationship set.

Eg: Binary relationship set is of degree 2 and ternary relationship set is of degree 3.
28.Define Mapping Cardinalities.

Mapping cardinalities, or cardinality ratios, express the number of entities to which another entity can be associated via a relationship set.
29.What are the various mapping cardinalities?
One to one: An entity in A is associated with at most one entity in B, and an entity in B is associated with at most one entity in A.

One to many: An entity in A is associated with any number (zero or more) of entities in B, and an entity in B is associated with at most one entity in A.

Many to one: An entity in A is associated with at most one entity in B and an entity in B is associated with any number (zero or more) of entities in A.

Many to many: An entity in A is associated with any number (zero or more) of entities in B and an entity in B is associated with any number (zero or more) of entities in A.
 30.Differentiate total and partial participation
	Total participation
	Partial Participation

	The participation of an entity set E in a relationship set R is said to be total if every entity in E participates in at least one relationship in R.
	The participation of an entity set E in a relationship set R is said to be total if some entities in E participates in relationships in R.

	Eg: Participation of loan in the relationship set borrower is total
	Eg: Participation of customer in the relationship set borrower is partial.


31.Why is a key essential? What are the different types of keys?

· A key allows us to identify a set of attributes that suffice to distinguish entities from each other.

· Keys also help uniquely identify relationships, and thus distinguish relationships from each other.

· Different types of keys are primary key, foreign key, candidate key and super key.

32.Differentiate weak entity set and strong entity set.
	WEAK ENTITY SET
	STRONG ENTITY SET

	Weak entity set may not have sufficient attributes to form a primary key.
	Strong entity set  is an entity set that has a primary key.

	Eg:An entity set payment with the following attributes:payment-number,payment-date and payment-amount.
	Eg:An entity set customer with the following attributes:customer-name,customer-id and balance.




33.What are the major components of E-R diagram?

Rectangles represent entity sets

Ellipses represent attributes

Diamonds represent relationship sets

Lines link attributes to entity sets and entity sets to relationship sets

Double ellipses represent multivalued attributes

Dashed ellipses denote derived attributes

Double lines indicate total participation of an entity in a relationship set

Double rectangles represent weak entity set

34.Draw an E-R diagram with role indicators.








35.What is meant by specialization?
· The process of designating subgrupings within an entity set is called specialization.

· Specialization may be depicted by a triangle component labeled ISA.

· The ISA relationship may also be referred to as super class-subclass relationship.

36. Compare condition defined and user defined design constraints.

	CONDITION DEFINED
	USER DEFINED

	Membership is evaluated on the basis of whether or not an entity satisfies an explicit condition or predicate.
	Database user assigns entities to a given entity set


37. What are the various types of outer-join?

Left outer-join takes all tuples in the left relation that did not match with any tuple in the right relation,pads the tuples with null values for all other attributes from the right relation,and adds them to the result of the natural join.


Right outer-join takes all tuples in the right relation that did not match with any tuple in the left relation,pads the tuples with null values for all other attributes from the left relation,and adds them to the result of the natural join.


Full outer-join pads tuples from the left relation that did not match any from the right relation,as well as tuples from the right relation that did not match any from the left relation,and adding them to the result of the join.

38. What are the necessities to create a view?

Any relation that is not part of the logical model, but is made visible to a user as a virtual relation, is called a view.

Creating a view:


create view v as <query expression>

where   <query expression> is any legal relational algebra query expression

             v is the view name

39. Define aggregate functions.

Aggregate functions take a collection of values and return a single value as a result. The various aggregate functions are sum,max,min,avg and count

40. How will you express tuple relational calculus and domain relational calculus?

Tuple relational calculus:




{ t | P (t) }



set of all tuples ‘t’ such that predicate P is true for t


Domain relational calculus:

{<x1, x2,…. xn> | P (x1, x2,…. xn  ) }

where,  
<x1, x2,…. xn> represents domain variables

P represents a formula composed of atoms.
41. Compare network model with hierarchical model.

	NETWORK MODEL
	HIERARCHICAL MODEL

	It is represented by an arbitrary graph
	It is represented by a tree

	Dummy nodes cannot be used
	Dummy nodes can be used

	eg: DBTG CODASYL
	eg: IMS


PART-B (16 MARKS)

1. Explain the system structure of a database system with neat block diagram. (16)

2. Construct an ER diagram for hospital with a set of patients and a set of medical doctors. Associate with each patient a log of the various tests and examinations conducted. (8)

3. Construct an ER diagram for a car-insurance company whose customers own one or more cars for each. Each car has associated with it zero to any number of recorded accidents. State any assumptions you make.(6) 

4. With a neat sketch discuss the three-schema architecture of a DBMS. (8) 

5. A university register’s office maintains data about the following entities:

· Courses, including number, title, credits, syllabus, and prerequisites.

· Course offerings, including course number, year, semester, section number, instructor, timing, and classroom.

· Students, including student-id, name, and program and

· Instructors, including identification number, name, department, and title. Further, the enrollment of students in courses and grades awarded to student since each course they are enrolled for must be appropriately modeled. Construct an ER diagram for the register’s office. Document all assumptions that you make about the mapping constraints. (10)
6. Draw an ER diagram for a small marketing company database, assuming your own data requirements. (7)

7. Compare the features of file system with database system. (8)

8. Explain the difference between physical, logical and view level of data abstraction. (4)

9. Mention any four major responsibilities of DBA. (4)

10. Explain the logical structure of a database with the help of mapping constrains with respect to an ER enterprise schema. (8)
11. Drawbacks in file processing system.





(8) 
12. Define data model. Explain the different types of data models with relevant examples. (16)

13. Explain View of Data?







(8)

14.  Explain E-R Model in detail with suitable example.         

 

(16)
15. Draw an E – R Diagram for Banking, University, Company y, Airlines, ATM, Hospital, Library, Super market, Insurance Company.         





(16)
16.  Explain in details about the various database languages.        


(16)
17. a) Discuss about various operations in Relational Databases.         


(8)
b) Discuss about database users and administrators.           


(8)

UNIT II

1. List out the different types of keys used in DBMS.

· Primary Key

· Foreign Key

· Super Key

· Candidate Key
       Differentiate primary key and foreign key
	PRIMARY KEY
	FOREIGN KEY

	Primary keys enforce entity integrity by uniquely identifying entity instances
	Foreign keys enforce referential integrity by completing an association between two entities.



	Primary key is not NULL 
	Foreign key is NULL



	Primary key is unique 


	Foreign key reference as Primary key in another table



	Primary key is a parent key for child table(child key)


	Foreign key is a child key for parent table




2. Explain the basic structure of SQL expression.
    The select clause corresponds to the projection operation of the relational algebra.It is used to list the attribute desired  in the result of a query.

     The from clause corresponds to the Cartesian-product operation of the relational algebra.It lists the relations to be scanned in the evaluation of the expression.

      The where clause corresponds to the selection predicate of the relational algebra.It consists of a predicate involving attributes of the relations that appear in the from clause.

  Select A1,A2,……..An
              From r1,r2………………rm

                 
                    Where P
3.Describe any two undesirable properties that a bad database design may have?
         1. repetition of information,

          2.inability to represent certain information.

4.Describe BCNF and describe a relation which is in BCNF.
    A relation schema R is in BCNF with respect to a set F of functional dependencies if,for all functional dependencies in F+ of the form 

α -> β ,where αC R and βCR,at least one of the following holds:

           α -> β  is a trivial functional dependency(that is, βC α)

           α is a super key for schema R.
5.What is view and how is it created? Explain with example.
      To define a view,we must give the view a name and must state the query that computes the view.The form of the create view command is

                  Create view ν as<query expression>

Where <query expression> is any legal query expression.The view name is represented by ν.

      Example:

         create view branch-total-loan(branch-name,total-loan)as

         select branch-name,sum(amount)

          from loan

           groupby branch-name.    
6.In what way an embedded SQL different from SQL?
            A language in  which SQL quries are embedded is referred to as  a host language,and the  SQL structures permitted  in the host language constitute embedded SQL.

             In embedded SQL ,all query processingis performed by the database system,which then makes the result of the query available to the program one tuple at a time.

7.Explain with a simple eg. the lossless-join decomposition.   
        The decomposition is a loseless-join decomposition of R if atleast one of the following functional dependencies is in F+:

                      R1 ∩  R2 -->R1     

                      R1 ∩  R2 -->R2
Example:

    Lending-schema is a loseless-join decomposition by showing a sequence of steps that generate the decomposition.We begin by decomposing Lending-schema into two schemes:

                  Branch-schema=(branch-name,branch-city,assets)

      Loan-info-schema=(branch-name,customer-name,loan-number,amount)     

8. How natural join operation is performed?
            The natural join is a binary operation that allows us to combine certain selections and a Cartesian product into one operation.

            Tuples from the right-hand-side relation that do not match any tuple in the left-hand-side relation are padded with nulls and are added to the result of the right outer join.

            Loan natural right outer join borrower

9. What is referential integrity?
               It is to ensure that a value that appears in one relation for a given set of attributes also appears for a certain set of attributes in another relation. This condition is called referential integrity.

10. What is a trigger in SQL?


            Trigger is a statement that system executes automatically as a side effect of modification to the modification of database.

11. Define functional dependencies.
                It is a constaint between two sets of attributes from the database.

Eg. α -> β

                 They require that the value for a certain set of attributes determine uniquely the value for another set of attributes.

                 Functional dependency is a generalization of notion of key.

12. What are the desirable properties of decomposition?
         1. Lossless-join decomposition or non-additive decomposition.

         2. Dependency Preservation

         3. Repetition of information

13. What is meant by privilege granting and revoking?

If the user wishes to grant a privilege and to allow the recipient to pass the privilege on to other users,the user can append the with-grant option clause to the appropriate grant command.

Eg., if the user wishes to allow U1 the select privilege on branch and allow U1 to grant this privilege to others, the user can write


grant select on branch to U1 with grant option

To revoke an authorization we use the revoke statement.

It takes the form identical to that of grant.


Revoke<privilege list>on <relation name or view name>from <user or role list>[restrict | cascade]

14. When functional dependencies are called trivial functional dependencies?
     If  the functional dependency is said to be trivial functional dependency then it needs to satisfy the condition that α -> β and  β C α.

15. Why it is necessary to decompose a relation?
    1) Minimizing redundancy.

    2) Minimizing insert,delete and update anamalies.

16. Name the difference types of joins supported in SQL?
1. Inner Join 

2. Left outer join

3. Right outer join

4. Full outer join

17.state the various pitfalls in relational databases?
         1. Repetition of information,

          2. Inability to represent certain information.

18. Give some examples for RDBMS?


RDBMS stands for Relational database Management System.RDBMS examples are:

MS-SQL Server, Oracle, MySQL, MS-Access, Sybase.

19. What are the conditions for 1NF?
   1. It allows atomic values.

    2. It disallows relation within relation.
 20. What are the conditions for 2NF?
      1.It is based upon the full functional dependency.

       2.The relation schema R is in 2NF if every non-prime attribute A in R is    

           fully functionally dependent on the primary key of R.

21. Compare 3NF and BCNF.

	3NF
	BCNF

	Relation should not have a non key

attribute  functionally determined

by another  non key attribute. That

is,there should be no transitive

dependency of  non key attribute

on the primary key.  
	A relation is in BCNF iff for every one of its non-trivial functionally dependency X->Y X is a superkey and it is developed by Boyce and codd




22. What is the need for normalization?    
    1) Minimizing redundancy.

    2) Minimizing insert, delete and update anomalies.
23. When a functional dependency called full functional dependency?
        A functional dependency X->Y is full functional dependency if removal of any attribute A from X means that the dependency does not hold any more.

  i.e) for any attribute   A ﻉX, X-{A} does not fully determine Y.

24. Define entity integrity constraint.
   It states that no primary key value can be null. This is because the primary key is used to identify individual tuples in a relation, having null values for the primary key.
25. Compare drop, truncate and delete command in SQL.
	DELETE
	TRUNCATE
	DROP

	The DELETE command is used to remove rows from a table.
	TRUNCATE removes all rows from a table.


	The DROP command removes a table from the database.

	If no WHERE condition is specified, all rows will be removed.


	The operation cannot be rolled back.


	All the tables' rows, indexes and privileges will also be removed



	After performing a DELETE operation you need to COMMIT or ROLLBACK the transaction.
	TRUCATE is faster and doesn't use as much undo space as a DELETE.


	DROP cannot be rolled back.



	DML command
	DDL commands
	DDL commands


26. What are the steps involved in query processing?
1. Parsing and translation

2. Optimization

3. Evaluation
27. How to choose the best evaluation plan for a query?
· Uses heuristic algorithms to evaluate relational algebra expressions. This involves:

· estimating the cost of a relational algebra expression

· transforming one relational algebra expression to an equivalent one

· choosing access paths for evaluating the subexpressions

· Query optimizers do not “optimize” – just try to find “reasonably good” evaluation strategies

PART-B (16 MARKS)
1. With relevant examples discuss the various operations in relational algebra. (8)

2. Explain the distinctions among the terms primary key, candidate key, and super key. Give the relevant examples. .(6) 
3. What is referential integrity? Give relevant example. .(6) 
4. With relevant examples discuss the various operations in relational algebra. .(16) 
5. Consider the employee database, where the primary keys are underlined.
employee (empname, street, city)

works (empname, companyname, salary)

company (companyname, city)

manages (empname, managername)

And give an expression in SQL for the following queries:

i. Find the names of all employees who work for First Bank Corporation.

ii. Find the names, street addresses, and cities of resisdence of al employees who work for First Bank Corporation and earn more than 200000 per annum.

iii. Find the names of all employees in this database who live in the same city as the companies for which they work.

iv. Find the name of all the employees who earn more than every employees of small bank corporation.

6. Discuss about the following:

(i) Multivalues attributes. ($)

(ii) Derived attributes. (4)

(iii) Null values and key attributes. (4)

(iv) Weak entity. (4)

7. Consider the following tables: (16)

Employee (emp_no, name, emp_city)

Company (emp_no, company_name, salary)

· Write a SQL to display employee name and his company name.

· Write SQL to display the company name which is giving highest average salary.

· Write a query to display the employee no. whose salary higher than the average salary of their company.

· Write a query to display the total number of employees of each company.

8. Write short notes on DDL statement with an example. (4)

9. With the help of suitable examples, explain the traditional set operation. (8)

10. What are aggregate functios? Discuss with examples, the five built in aggregate functions offered by SQL. (8)
UNIT III

1. Define Transaction.
A transaction is a unit of program execution that accesses and possibly updates various data items.

E.g. transaction to transfer $50 from account A to account B:

read(A)

A := A – 50

write(A)

read(B)

B := B + 50

write(B)
2. State the properties of transaction.
Atomicity:  Either all operations of the transaction are properly reflected in the database or none are.

Consistency:Execution of a transaction in isolation preserves the consistency of the database.

Isolation: Although multiple transactions may execute concurrently, each transaction must be unaware of other concurrently executing transactions.  Intermediate transaction results must be hidden from other concurrently executed transactions.  

· for every pair of transactions Ti and Tj, it appears to Ti that either Tj, finished execution before Ti started, or Tj started execution after Ti finished.

Durability:  After a transaction completes successfully, the changes it has made to the database persist, even if there are system failures. 
3. Draw the state diagram of a transaction

[image: image1]
4. Explain the states of a transaction.

· Active – the initial state; the transaction stays in this state while it is executing

· Partially committed – after the final statement has been executed.

· Failed -- after the discovery that normal execution can no longer proceed.

· Aborted – after the transaction has been rolled back and the database restored to its state prior to the start of the transaction.  Two options after it has been aborted:

· restart the transaction

· kill the transaction

· Committed – after successful completion.

5. Why is it necessary to have control of concurrent execution of transactions? How is it made possible?
The system must control the interaction among the concurrent transactions.This control is achieved through one of the concurrency control schemes.The concurrency control are based on the serializability property.

6. What does time to commit mean?
When the final statement of a transaction is executed,it is the time for transaction to commit.

7. What is timestamp-ordering scheme? Specify two simple methods for implementing this scheme.
Timestamp-ordering scheme ensures serializability.With each transaction in the system,a unique fixed timestamp is associated.It is denoted by TS(Ti ).This timestamp is assigned by the database system before the transaction c   status execution .If a transaction Ti  has been assigned timestamp TS(Ti ) and a new transaction  Tj     enters the system,then 

TS(Ti ) < TS(Tj )

2 Methods:

· Use the value of the system clock as the timestamp

· Use a logical counter
8. What are the two reasons for allowing concurrency?
· Improved throughput and resource utilization

· Reduced waiting time

9. Explain the cases of conflict  serializability.
There are four cases of Conflict serializability.They are:

· II    = read(Q) , Ij = read(Q).The order of  II  , Ij   does not matter since the same value of Q is read by  TI  , Tj   

· II    = read(Q) , Ij = write(Q). If  II   comes before Ij  , then TI does not read the value of Q that is written by Tj in instruction  Ij. If  Ij comes before II ,then  TI reads the value of Q that is written by Tj .

· II    = write(Q) , Ij = read(Q) The order of  II  , Ij   matters.

· II    = write(Q) , Ij = write(Q) The order of  II  , Ij   does not matter since both instructions perform write operations.

10. When a schedule is said to be view equivalent?
Consider two schedules S and S’, where the same set of transactions participates in both schedules.The schedules S and S’ are said to be view equivalent if three conditions are met:

· For each data item Q,if a transaction  TI   reads the initial value of Q in schedule S,then transaction must,in schedule S’,also read the initial value of Q.

· For each data item Q,if a transaction  TI   executes read(Q ) in schedule S and if that value was produced  by a write(Q) operation executed by  transaction TI,then  the read(Q) operation of transaction TI must,in schedule S’,also read the value of Q that was produced by the same write(Q) operation of transaction TI.

· For each data item Q,if a transaction  TI   performs  the final write(Q) operation in schedule S,then transaction must,in schedule S’,also performs  the final write(Q)  operation 

11. Define a recoverable schedule.
A recoverable schedule is one  where, for each pair of transactions TI  and Tj  such that  Tj   reads a data item previously written by TI  , the commit operation of  TI  appears before the commit operation of Tj  

12. What are the two modes in which a data item may be locked?
Shared Mode Lock:



If a transaction TI has obtained a shared mode lock on item Q,then TI  can read but cannot write Q.It is denoted by S.

Exclusive Mode Lock:

If a transaction TI has obtained a exclusive mode lock on item Q,then TI  can read and  write Q.It is denoted by X..

13. What is meant by cascadeless schedule?
A cascadeless  schedule is one  where, for each pair of transactions TI  and Tj  such that  Tj   reads a data item previously written by TI  , the commit operation of  TI  appears before the read operation of Tj  

14.  What is meant by Cascading rollback?

Single transaction failure leads to the series of transactions rollback.
15. What are the two phases of a locking protocol?
Growing Phase: A transaction may obtain locks but may not release any lock.

Shrinking Phase: A transaction may release locks, but may not obtain any new lock..

16. State the advantages of timestamp ordering protocol.
· It ensures conflict serializability

· Ensures freedom from deadlock

17. List the various recovery techniques.
· Log based recovery

· Deferred Database Modification

· Immediate Database Modification

· Shadow paging

18. Write short notes on update log record

Update log record describes a single database write.It has the following fields:

· Transaction identifier is the unique identifier of the transaction that performed the write operation.

· Data item identifier is the unique identifier of the data item written

· Old value is the value of the data item prior to the write

· New value is the value of the data item that it will have after the write.

18. What are the various strategies to prevent deadlock?

wait-die scheme — non-preemptive

· older transaction may wait for younger one to release data item. 

· Younger transactions never wait for older ones; they are rolled back instead.

· a transaction may die several times before acquiring needed data item

wound-wait scheme — preemptive

· older transaction wounds (forces rollback) of younger transaction instead of waiting for it. 

· Younger transactions may wait for older ones.

· may be fewer rollbacks than wait-die scheme
19.  What is shadow paging?

· Maintain two page tables during the lifetime of a transaction –the current page table, and the shadow page table

· Store the shadow page table in nonvolatile storage, such that state of the database prior to transaction execution may be recovered. 

· Shadow page table is never modified during execution

· To start with, both the page tables are identical. Only current page table is used for data item accesses during execution of the transaction.

20. Differentiate immediate and deferred database modification

	IMMEDIATE  DATABASE  MODIFICATION
	DEFERRED DATABASE MODIFICATION

	The immediate database modification scheme allows database updates of an uncommitted transaction to be made as the writes are issued


	The deferred database modification scheme records all modifications to the log, but defers all the writes to after partial commit.



	A  write(X) operation results in a log record  <Ti, X, V> being written, where V is the new value for X
Note: old value is not needed for this scheme


	Before Ti executes write(X), a log record <Ti, X,  V1,  V2> is written, where V1 is the value of X  before the write, and V2 is the value to be written to X.

Log record notes that Ti has performed a write on data item Xj   Xj had value V1 before the write, and will have value V2 after the write. 


PART-B (16 MARKS)
1. What is non-loss decomposition? Explain with the help of an example.(8)

2. Explain the different normal forms in detail. (16)

3. Explain the process of Functional Dependency. (16)

4. What are the inference rules for functional dependencies? (10)

5. Compare BCNF and 3NF with suitable example. (8)

6. Explain First Normal form and second normal form with suitable example. (10)

7. Explain the 4NF and 5NF with suitable example. (4)

8. What is Denormalization? Explain with suitable example.(5)

9. Explain dependency preservation in detail. (8)

10. Define join dependency. Explain in detail about fifth normal forms with suitable example. (12)

UNIT IV
1. Define seek time and rotational latency.
Seek time – time it takes to reposition the arm over the correct track.

· Average seek time is 1/2 the worst case seek time.

      -Would be 1/3 if all tracks had the same number of sectors, and we

        ignore the time to start and stop arm movement

· 4 to 10 milliseconds on typical disks
Rotational latency – time it takes for the sector to be accessed to appear under

                                   the head.

· Average latency is 1/2 of the worst case latency.

· 4 to 11 milliseconds on typical disks (5400 to 15000 r.p.m.)

2. Distinguish between primary index and secondary index.

	Primary Index
	Secondary Index

	It is also known as clustering indices                              
	It is also known as non clustering indices.



	Sequentially ordered file, the index whose

Search key specifies the sequential order of the file.


	An index whose search key specifies an order

different from the sequential order of the file




3. Draw the structure of a typical node of a B+ tree.

·              B+ Tree is constructed by parameter n

· Each Node (except root) has ┌n/2┐ to n pointers

· Each Node (except root) has ┌n/2┐-1 to n-1 search-key values
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4. Draw the structure of a typical node of a B tree.
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5. What do you mean by mirroring?
    

The simplest approach to introducing redundancy is to duplicate every disk. This technique is called as mirroring. If one of the disks fails the data can be read from the other.

6. What are the operations performed on files?
 

Open, reset, find or locate, read, find next, delete, modify, insert, close, scan, find all, find order, re-organize.

7. Draw the hierarchy of storage devices.
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8. What is hash function?
 

Based on a uniform distribution of values across a range of buckets. The bucket to which a value is assigned is determined by a function called as hash function.

9. What are the cost components of query execution?
             Number of seeks                                      * average-seek-cost

             Number of blocks read                             * average-block-read-cost

             Number of blocks written                         * average-block-write-cost

              ->Cost to write a block is greater than cost to read a block

10. What are the properties of B trees?
          All paths from root to leaf are of the same length.

           Each node that is not a root or a leaf has between [n/2 ] and n children.

           A leaf node has between [(n-1)/2] and n-1 values.

           SPECIAL CASE:

                               If the root is not a leaf it has atleast two children.

                         If the root is a leaf(i.e. there are no other nodes in the tree),it can have between zero and n-1 values.
11. What are the properties of B+ trees?
      Balanced Tree

· Same height for paths from root to leaf

· Given a search-key K, nearly same access time

             for different K values.

     B+ Tree is constructed by parameter n

·  Each Node (except root) has ┌n/2┐ to n pointers

·  Each Node (except root) has ┌n/2┐-1 to n-1

             search-key values

     Search keys are sorted in order

              K1 < K2 < … <Kn-1

      Non-leaf Node

· Each key-search values in subtree Si pointed by Pi < Ki, >=Ki-1

· Key values in S1 < K1,K1 <= Key values in S2 < K2

      Leaf Node

· Pi points record or bucket with search key value Ki

· Pn points to the neighbor leaf node

12. Give the measures of the quality of a disk.
        

Access time, seek time, average seek time, rotational latency time, average latency time,         data transfer rate, mean time to failure (MTTF).

13. What are the two types of ordered indices?

                 The two types of ordered indices are primary indices and secondary indices.

14. Give any two advantages of sparse index and dense index.

Dense index:  1. The index record contains the search key value and a pointer to the first data record with the search key value.

                       2. Since the index is a clustering one, records are sorted on the same search key.

Sparse index:  1. Here we start at the record pointed to by that index entry and follow the pointers in the file until we find the desired record.

15. What is meant by a skew?
Some buckets are assigned more records than are others, so a bucket may overflow even when other buckets still have space.

skew can occur for two reasons:

Multiple records may have the same search key. 

The chosen hash function may result in non uniform distribution of search keys.

16. What are the advantages of dynamic hashing?
Dynamic hashing techniques allow the hash function to be modified dynamically to accommodate the growth or shrinkage of the database.
17. What is meant by nested loop join?
To compute the theta join, r ∞θ  s, of the two relations r and s is called the nested loop join, which consists of the nested for loops. Relation r is called the outer relation and relation s is the inner relation if the join, Since the loop for r encloses the loop for s.

18. How pipelining helps?
We can improve the query- evaluation efficiency by reducing the number of temporary files that are produced. We achieve this reduction by combining several relational operations into a pipeline of operations in which the results of one operation are passed along to the next operation in the pipeline. The evaluation as just described is called pipelined evaluation.

19. What is double buffering scheme?
Double buffering (Using two buffers with one continuing execution of the algorithm while the other is being written out) allows the algorithm to execute more quickly by performing the CPU activity in parallel with I/O activity. The no. of seeks can be reduced by allocating extra blocks to the output buffer and writing out multiple blocks at once.

20. What is meant by hot swapping?
Faulty disks can be removed and replaced by new ones without turning power off. Hot swapping reduces the mean time to repair.

PART-B (16 MARKS)
1. Explain ACID in detail.

2. Explain short notes on serializability. (8)
3. Explain lock based protocols

4. Explain two phase locking in detail.

5. Explain log based recovery in detail.

6. Explain: Locking techniques for Concurrency Control (16)
7. Give brief discussion about transaction recovery. (6)

8. Discuss the various isolation levels in detail. (8)

9. Explain the Concurrency problem in detail. (8)

10. When do you say that a system is in a deadlock? Explain. (4)

11. Explain the approach of deadlock prevention. (12)

12. Write short notes on two-phase commit. (8)

13. Explain deadlock detection with local wait-for graphs. (8)

14. Discuss in detail about Intent Locking. (8)

UNIT V

1. Compare DBMS versus object-oriented DBMS.
	DBMS
	OBJECT-ORIENTED DBMS

	Deals with simple data types
	Deals with complex data types.

	Structured data types are not allowed
	Structured data types are allowed

	Uses the keyword isa
	Uses the keyword isa and is-part-of

	Collection types are not supported
	Collection types are supported


2. Define object containment.
        References between objects are called object containment. Objects that contain other objects         are called complex objects or composite objects.

Eg:Containment hierarchy for bicycle-design database






Bicycle


Wheel


 brake 


gear   frame


Rim spokes tire
      lever pad cable

3. What are the various forms of object identity?
Value:A data value is used for identity

Name:A user-supplied name is used for identity

Built-in:The system automatically gives each object an identifier when that object is created.

4. List the various approaches to persistence of objects.

· Persistance by class

· Persistance by creation

· Persistance by marking

· Persistance by reachability

5. List out the basic failures in a distributed environment.

· Failure of a site

· Loss of messages

· Failure of a communication link

· Network partition
6. What are the various issues to be considered while building a data warehouse?

· When and how to gather data

· What schema to use

· Data cleansing

· How to propagate updates

· What data to summarize

7. What are the two approaches to store a relation in the distributed database?
Replication:The system maintains several identical replicas of the relation and stores each replica at a different site.

Fragmentation:The system partitions the relation into several fragments,and stores each fragment at different sites.

8. State the major drawbacks of OODBMS

· It is difficult to maintain

· It is not suited for all applications

9. Give few applications of data warehousing

· Generating reports and answering predefined queries

· Used fro strategic purposes to perform multidimensional analysis

· Used in banking and financial services

· Used for knowledge discovery and strategic decision making using data mining tools

10. List  out the requirements of data mining

· Quality

· Right data

· Sample size

· Right tool

11. What are the various stages of data mining?

· The initial exploration

· Model building or pattern identification with validation/verification

· Deployment

12. Define distributed databases.
A database physically stored in two or more computer systems. Although geographically dispersed, a distributed database system manages and controls the entire database as a single collection of data. If redundant data are stored in separate databases due to performance requirements, updates to one set of data will automatically update the additional sets in a timely manner.
13. What are the types of distributed databases?
Distributed databases are classified as:

Homogeneous distributed database:

· All sites have identical DBMS software

· All sites are aware of one another.

Heterogeneous distributed database:

· All sites have different DBMS software

· All sites are  not aware of one another.

14. What are the advantages of distributed databases?

· Reduced Communication overhead

· Improved Processing Power

· Removal of Reliance on a Central Site

· Expandability

· Local autonomy

15. State the major disadvantages of distributed databases.

· Architectural complexity.

· Cost.

· Security.

· Integrity control is more difficult.

· Lack of standards.

· Lack of experience.

· Database design  is  more complex
16. Define data transparency
Data transparency: Degree to which system user may remain unaware of the details of how and where the data items are stored in a distributed system

There are several transparencies such as:

· Fragmentation transparency

· Replication transparency

· Location transparency

17. List out the major advantages of replication.

· Availability

· Increased Parallelism

18. What is Xpath?
XPath is a language for path expressions.It addresses fonts of an XML document by means of  path expressions.A path  expression in Xpath is a sequence of  location steps separated by “/”.The result of path expression is a set of values.

Eg:

/bank/customer/name 

would return

<name>Asha </name>

<name>Sashi</name>

19. What is Data Mining?
· Data mining (knowledge discovery from data) 

· Extraction of interesting (non-trivial, implicit, previously unknown and potentially useful) patterns or knowledge from huge amount of data

· Alternative names of data mining are:

Knowledge discovery (mining) in databases (KDD), knowledge extraction, data/pattern analysis, data archeology, data dredging, information harvesting, business intelligence, etc.
20. Define Data Warehousing.
A data warehouse is a subject-oriented, integrated, time-variant, and nonvolatile collection of data in support of management’s decision-making process

21. What is a well formed document?
· Must contain one or more elements

· Must contain a uniquely named root element

· All other elements within the root element must be nested correctly

· An XML parser will reject malformed documents
(the method of rejection will vary by parser author)

· Documents that contain XML and HTML tags are common

· HTML within an XML document must be well-formed

22. Define a valid XML document?
· The XML document must be well formed

· Should contain a Document Type Definition

· DTD is a schema which contains the constraints for the XML document

· It contains Element definitions and their Attributes

· Attributes should comply with the following rules

· Cannot contain <, & or a single ‘ or ‘’.

· Elements must be nested correctly

23. What is XQuery?
· Xquery For XML Is Like SQL For Databases 

· A Query language which allows to :

· Select Elements/Attributes From Input Documents

· Join Data From Multiple Input Documents 

· Calculate New Data 

· XQuery is a functional language comprised of several kinds of expressions that return values. Every query is an expression to be evaluated. These expressions can be nested and composed with full generality.. 

· XQuery 1.0 queries are not written using XML syntax 

· XQuery is a case-sensitive language. All the XQuery keywords are in lower-case. 

24. List out the advantages of XSLT.
· eXtended Stylesheet Language for Transformations

· Transforms XML from one tree-based structure to another

· Convert between XML vocabularies used by different applications

· Present data from an XML document by transforming it into HTML, or another format that’s appropriate to the user or special device requesting the data

25. Explain DTD with an example.
· DTD(Document Type Definition) is a text document that defines the lexicon of legal names for tags in a particular XML vocabulary

· It also defines how tags should be nested

· It can be written as code inside the XML file or specified externally as a separate text file with extension .dtd 

Example:

<!-- Uses EBNF (Extended Backus Naur Form) -->

<!DOCTYPE book [

  

 <!ELEMENT book(name,author,level)+>

      
<!ELEMENT name(#PCDATA)>

      
<!ELEMENT author(#PCDATA)>



<!ELEMTNT level(#PCDATA)>

      <!ATTLIST author email CDATA #IMPLIED>

]>

· DTD may be specified externally with .dtd extension <!DOCTYPE book SYSTEM “book.dtd”>

PART – B (16 Marks)

1. Explain file organization in details.

2. Explain indexing and hashing

3. Explain B+ tree index in detail

4. Explain Query processing in detail.

5. Explain RAID levels in detail

6. Explain about secondary storage devices

7. Write about various operations that can be performed on files.

8. Explain the concept of parallelizing disk access using RAID technology.

9. Explain: Hashing Techniques

10. Explain the different types of single-level ordered indexes

11. Explain the basic algorithms for executing query operations

12. Explain the process of database tuning.

13. What are the basic steps in query processing? Illustrate your answer with a suitable diagram (6)
14. Explain about RAID and its hardware issues in detail. (16)

15. Explain the B+ tree file organization that how it overcomes the drawback of index-sequential file organization. (16)
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