COMPUTER SCIENCE
P-304 (DATABASE ENGINEERING)

FILL IN THE BLANKS

1. The purpose of a database management system (DBMS) is to and
data. Answer: store, manage
2. A DBMS provides a between the user and the physical data storage.
Answer: abstraction
3. The three main components of a DBMS are the , , and
. Answer: data, DBMS software, users
4. The physical organization of data in a database is known as . Answer:
data storage
5. Data independence in a DBMS means separating from
. Answer: data structure, data manipulation
6. An Entity-Relationship (ER) model represents data using and
. Answer: entities, relationships
7. In an ER model, a(n) represents a real-world object or concept. Answer:
entity
8. The model is a popular way to visually represent the structure of a
database. Answer: Entity-Relationship
9. constraints define rules for data integrity and accuracy. Answer: Integrity
10. A primary key is a type of constraint that uniquely identifies each record

in a table. Answer: integrity
11. The process of breaking down a complex database into smaller, manageable parts is

called . Answer: normalization

12. A database defines the structure of tables, including column names and
data types. Answer: schema

13. A DBMS ensures by enforcing integrity constraints. Answer: data
accuracy

14.  The process of linking related data from different tables is called
Answer: joining
15. Data stored in a DBMS is typically organized into , ,

and . Answer: tables, rows, columns

16. A database management system provides tools for , ,
and data. Answer: inserting, updating, deleting

17.  The process of optimizing database performance by arranging data for quick retrieval is
called . Answer: indexing

18.  An attribute or combination of attributes that must have a unique value for each entity is
called a key. Answer: candidate

19. The process of converting complex data structures into simpler, more manageable forms
is known as . Answer: normalization

20. A DBMS allows for the use of queries to retrieve specific data from a
database. Answer: SQL

21. Arelationship between two tables is typically established through keys.
Answer: foreign

22. A DBMS provides to manage user access and permissions to the

database. Answer: security features
23. A set of rules that ensures data consistency and accuracy in a database is known as
constraints. Answer: integrity
24.  The process of organizing data into tables to minimize data redundancy is called
. Answer: normalization




25.  The process of combining data from multiple sources into a single, unified view is known

as . Answer: data integration

26. A unique identifier for each record in a table is known as the key.
Answer: primary

27. In an ER model, entities are connected by to represent relationships.
Answer: lines

28. Database refers to the logical design and organization of data in a
DBMS. Answer: schema

29. Aforeign key in one table is typically linked to the key in another table.
Answer: primary

30. Data models such as ER models provide a representation of the
database structure. Answer: visual

31. Relational algebrais a language used to manipulate relational
databases. Answer: procedural

32. Inrelational algebra, a represents a set of tuples with the same

attributes. Answer: relation
33.  The relational algebra operation that combines two relations and eliminates duplicate rows
is called . Answer: union

34. Relational calculus is a language used to query relational databases.
Answer: declarative

35. Intuple calculus, a query is expressed as a set of that define the desired
result. Answer: formulas

36. The Domain Calculus System focuses on values within a relation.
Answer: attribute

37. Infunctional dependency, if X determines Y, it is denoted as X Y.
Answer: determines

38. Armstrong's Axioms are a set of that help infer functional dependencies.

Answer: rules
39. The process of breaking a relation into smaller relations to eliminate redundancy is known
as . Answer: normalization

40. Arrelation is said to be in form if it meets certain criteria for data
organization. Answer: normal

41.  The first normal form (1NF) requires that all attributes have values.
Answer: atomic

42. In relational algebra, the operation returns only those rows that appear
in both input relations. Answer: intersection

43.  Tuple calculus is more than relational algebra as it specifies what to
retrieve, not how to retrieve it. Answer: expressive

44.  The Domain Calculus System focuses on constraints. Answer: attribute-
based

45.  The process of creating smaller, related tables to organize data efficiently is known as
. Answer: decomposition

46. In functional dependency, X is called the and Y is called the
. Answer: left-hand side (LHS), right-hand side (RHS)
47.  Armstrong's Axioms include , , and
rules. Answer: reflexivity, augmentation, transitivity
48. The normal form (2NF) requires that a relation be in 1NF and have no
partial dependencies. Answer: second
49. Inrelational calculus, a query is expressed as a set of that describe the

desired result. Answer: variables
50. Afunctional dependency is denoted as X -> Y, where X is a set of attributes and Y is a set
of . Answer: attributes




51. Relational algebra includes operations like , , and

. Answer: projection, selection, join

52.  Tuple calculus uses to describe queries. Answer: variables

53. The Domain Calculus System is concerned with the of attribute values.

Answer: domains

54.  The process of eliminating redundant data and ensuring data integrity is achieved through
. Answer: normalization

55. In functional dependency, X determines Y means that for every value of
X, there is a unique Y value. Answer: distinct

56. Armstrong's Axioms are used to functional dependencies. Answer:
derive

57. The normal form (3NF) requires that a relation be in 2NF and have no
transitive dependencies. Answer: third

58. Relational algebra operations can be combined to create queries.
Answer: complex

59.  Tuple calculus focuses on the of the desired result. Answer:
characteristics

60. A functional dependency X ->Y means that Y is on X in a relation.
Answer: functionally dependent

61. Query processing is the process of and a database
query. Answer: parsing, executing

62. Query optimization aims to find the execution plan for a query. Answer:
optimal

63.  The final output of query optimization is a plan that minimizes resource
usage. Answer: query execution

64. Inthe context of query optimization, the IS an important metric to
minimize. Answer: cost

65. The primary goal of query optimization is to reduce the required to

execute a query. Answer: time
66. Query optimization is a crucial part of a database management system's
. Answer: performance

67.  Steps for query optimization typically include : , and

. Answer: parsing, rewriting, execution
68. Cost-based query optimization relies on statistics to estimate query
execution costs. Answer: database
69.  Heuristic query optimization uses rules and algorithms to find a
reasonable query plan. Answer: predefined
70.  The query optimizer explores various and selects the most efficient one.
Answer: execution plans
71. Join operations combine data from tables based on a specified
condition. Answer: multiple
72. A join returns only the rows that have matching values in both tables.
Answer: inner
73. An join returns all rows from the left table and matching rows from the
right table. Answer: outer
74. A join combines every row from one table with every row from another
table. Answer: cross
75.  The process of query optimization aims to find the most efficient of
query execution steps. Answer: sequence
76.  Query optimization often involves estimating the of intermediate results.
Answer: cardinality
77. A -based query optimization approach uses mathematical models to

estimate costs. Answer: cost



78.  Heuristic query optimization relies on knowledge and rules to make
decisions. Answer: domain-specific

79. A join is a type of join that combines two tables based on a common
attribute. Answer: natural

80. A join returns rows from both tables where the join condition is met.
Answer: full outer

81. The goal of query optimization is to minimize and

usage. Answer: resource, time

82.  In query optimization, the is the final selected plan for query execution.
Answer: query plan

83. A join returns all rows from one table and matching rows from another
table. Answer: left outer

84.  Query optimization may involve considering the of available indexes.
Answer: utilization

85. -based query optimization considers factors like disk I1/0 and CPU
usage. Answer: Cost

86.  Heuristic query optimization relies on a set of rules and guidelines.
Answer: predefined

87. A join combines every row from one table with every row from another
table. Answer: cross

88.  Query optimization aims to minimize the of executing a query. Answer:
cost

89. In query optimization, the Is the result of selecting the best execution
plan. Answer: final plan

90. A join returns rows from both tables where the join condition is met.
Answer: full outer

91. In adatabase system, a is a sequence of one or more SQL operations

treated as a single unit of work. Answer: transaction
92. The property of a transaction that ensures it brings the database from one consistent state

to another is called . Answer: atomicity
93. A transaction must satisfy the ACID properties, which stand for ,

, , and . Answer: Atomicity, Consistency,
Isolation, Durability
94. is the property of a transaction that ensures that it is not visible to other
transactions until it is completed. Answer: Isolation
95. A is a schedule of transactions that produces a result that is equivalent
to executing them one after the other. Answer: serializable schedule
96. is a technique used in transaction processing to prevent concurrent
transactions from interfering with each other. Answer: Locking
97. A scheduler is one that uses locks to control access to data items by
transactions. Answer: locking
98. A transaction's is the point at which all its changes become permanent
and survive system crashes. Answer: commit point
99. The phase of a two-phase commit protocol ensures that all participants
agree to commit a transaction. Answer: voting
100. A scheduler allows multiple transactions to access data concurrently
without using locks. Answer: non-locking
101. In the context of transactions, the term refers to the property that once a
transaction is committed, its changes are permanent. Answer: durability
102. The log records all changes made by transactions before they are
committed. Answer: write-ahead
103. A is a data structure used to keep track of locks on data items. Answer:

lock table



104. A is a temporary storage area where a transaction's changes are held
until it is committed. Answer: write buffer

105. The phase of the two-phase commit protocol ensures that all
participants agree to abort a transaction. Answer: aborting

106. A is a condition where two or more transactions are waiting for each
other to release locks, causing the system to come to a halt. Answer: deadlock

107. The recovery technique involves rolling back transactions to a previous
checkpoint in the event of a system crash. Answer: checkpoint-based

108. A lock is one that allows other transactions to read but not write to a
locked data item. Answer: shared

109. The recovery technique involves replaying logged transactions to
restore the database to a consistent state. Answer: log-based

110. A lock is one that prevents other transactions from accessing a locked
data item. Answer: exclusive

111. The operation in a two-phase commit protocol signals the participants to
either commit or abort a transaction. Answer: prepare

112. Ina -based recovery technique, changes made by transactions are
written to a log before being applied to the database. Answer: log

113. A is a record of actions taken by a transaction that can be used to undo
or redo those actions. Answer: log entry

114. The phase of the two-phase commit protocol is responsible for making
the final decision to commit or abort a transaction. Answer: coordinator

115. A is a set of transactions that must be executed as a unit. Answer: batch
116. The recovery technique involves restoring the entire database from a
backup after a system crash. Answer: backup-based

117. In alocking scheduler, a lock allows a transaction to read a data item
but not write to it. Answer: shared

118. The log contains information about committed transactions and their
changes. Answer: redo

119. A is a set of actions that should be performed to recover from a system
crash. Answer: recovery procedure

120. A lock prevents any other transactions from accessing a locked data

item. Answer: exclusive

121. Serializability is a concept in database management that ensures transactions are
executed in a way that produces results. Answer: consistent

122. The goal of in a database system is to allow multiple transactions to
access data concurrently while preventing conflicts and maintaining data integrity. Answer:
concurrency control

123. In a database system, is a technique used to control access to data
items by transactions to prevent conflicts and ensure serializability. Answer: locking

124. A scheduler is one that uses locks to control access to data items by
transactions. Answer: locking

125. A lock allows multiple transactions to read the same data item
simultaneously but prevents any of them from writing to it. Answer: shared

126. A lock prevents other transactions from accessing a locked data item,
whether for reading or writing. Answer: exclusive

127. is a condition in which two or more transactions are waiting indefinitely
for each other to release locks, preventing progress. Answer: Deadlock

128. In a deadlock situation, a is needed to break the cycle and allow
transactions to continue. Answer: deadlock resolution

129. schedulers are designed to allow multiple transactions to access data
concurrently without the need for locks. Answer: Non-locking




130. A common approach to implementing non-locking schedulers is to use
data structures. Answer: multi-version

131. recovery is the process of restoring a database to a consistent state
after a system failure or crash. Answer: Database

132. The recovery technique involves periodically saving a consistent state of
the database and using it to recover from a crash. Answer: checkpoint-based

133. A log records all changes made by transactions before they are
committed. Answer: write-ahead

134. In a database recovery scenario, recovery involves replaying logged
transactions to restore the database to a consistent state. Answer: log-based

135. A recovery technique involves restoring the entire database from a
backup after a system crash. Answer: backup-based

136. The log contains information about committed transactions and their
changes and is used during recovery. Answer: redo

137. The recovery technique requires that the database system logs all
changes made by transactions before they are applied to the database. Answer: log-based

138. During recovery, the phase involves analyzing the log to determine
which transactions need to be redone and which need to be undone. Answer: analysis

139. The phase of recovery involves applying the changes recorded in the
log to the database. Answer: redo

140. A is a set of actions that should be performed to recover from a system
crash and restore the database to a consistent state. Answer: recovery procedure

141. In the context of recovery, the phase involves identifying the
transactions that were in progress at the time of the crash. Answer: redo

142. A is a record of actions taken by a transaction that can be used to undo
or redo those actions during recovery. Answer: log entry

143. The recovery technique involves restoring the database to a previously
known consistent state and reapplying transactions from the log. Answer: checkpoint-based
144. The phase of recovery involves applying the changes recorded in the
log to the database to restore it to a consistent state. Answer: redo

145. During recovery, the phase identifies which transactions need to be
undone due to being incomplete at the time of the crash. Answer: undo

146. recovery is a technique that involves rolling back transactions to a
previous checkpoint in the event of a system crash. Answer: Checkpoint-based

147. Ina recovery technique, the database is restored to a previous
checkpoint, and transactions are re-executed from that point. Answer: checkpoint-based

148. The recovery technique is used when the entire database needs to be
restored from a backup after a catastrophic failure. Answer: backup-based

149. A is a consistent state of the database that is saved periodically to serve
as a recovery point. Answer: checkpoint

150. The recovery technique involves replaying logged transactions to bring
the database to a consistent state. Answer: log-based

SHORT TYPE
Organization of Database:
1. What is a database?

. A structured collection of data organized for efficient retrieval and management.
2. What is DBMS?

. Database Management System (DBMS) is software used to manage databases.
3. What is a table in a database?

. A table is a collection of related data organized into rows and columns.

4, Define a record in a database.



. A record is a single row of data in a database table.
5. What is a field in a database?

. A field is a single piece of data within a database record.
Components of Database Management System:
6. Name three essential components of a DBMS.

. Data storage, data retrieval, and data manipulation.

7. What is the role of a database administrator (DBA)?
. The DBA manages and maintains the database system, ensuring its integrity and
security.

8. What is SQL?
. Structured Query Language (SQL) is a programming language used to manage

relational databases.
9. What is a query in a DBMS?
. A query is a request for data from a database.
10. Explain the importance of data dictionaries.
. Data dictionaries store metadata about the database structure, helping in data
management.
Database Abstraction & Independency:
11. What is data abstraction? - Data abstraction hides the complex implementation details and
provides a simplified view of data.
12. What is data independence?
. Data independence allows changes in the physical or logical data structure without
affecting application programs.
13. Name two types of data independence.
. Logical data independence and physical data independence.
Data Models - Entity-Relationship Model:
14. What is an entity in an Entity-Relationship model? - An entity is a real-world object or concept
represented in a database.
15. Whatis a relationship in an Entity-Relationship model?
. A relationship describes how entities are related to each other in a database.
16. Whatis an attribute in an Entity-Relationship model?
. An attribute is a property or characteristic of an entity.
17. Whatis cardinality in ER diagrams?
. Cardinality represents the number of instances an entity can be related to another
entity.
Integrity Constraints: 18. What is referential integrity? - Referential integrity ensures that
relationships between tables are maintained and valid.
19. Define a primary key.

. A primary key is a unique identifier for a record in a table.

20. What is a foreign key?
. A foreign key is a field that links to the primary key of another table, establishing a
relationship.

Relational Algebra:
21. What is relational algebra? - Relational algebra is a set of operations used to manipulate data
in relational databases.
22. Name some common relational algebra operations.
. Selection, projection, union, intersection, difference, join.
Relational Calculus: 23. What is relational calculus? - Relational calculus is a declarative
language to specify queries in a database.
24.  What are the two types of relational calculus?
. Tuple calculus and domain calculus.
Functional Dependency:



25. What is functional dependency? - Functional dependency is a relationship between attributes
in a database.
26.  Define a superkey.

. A superkey is a set of attributes that uniquely identifies tuples in a relation.
27. What is an Armstrong's axiom?
. Armstrong's axioms are a set of rules used to infer functional dependencies.

Normal Forms: 28. What is the purpose of normalization? - Normalization reduces data
redundancy and ensures data integrity in a database.
29.  Name the first normal form (1NF) requirement.

. All attributes must be atomic (indivisible).
30. What is Boyce-Codd Normal Form (BCNF)?
. BCNF is a higher level of normalization that eliminates partial dependency.

Query Processing and Optimization:
31. What is query processing? - Query processing involves parsing and executing SQL queries.
32. What is query optimization?
. Query optimization aims to find the most efficient execution plan for a query.
Steps for Query Optimization:
33. Name the primary steps in query optimization. - Parsing, optimization, code generation, and
execution.
34. What is cost-based query optimization?
. Cost-based optimization estimates the cost of query plans to choose the most
efficient one.
Heuristic Query Optimization:
35. What is heuristic query optimization? - Heuristic optimization relies on rules of thumb and
experience to optimize queries.
36. Name a common heuristic optimization technique.
. Query rewriting.
Join: 37. What is a join operation in SQL? - A join combines rows from two or more tables based
on a related column.
38. Name two types of joins.
. Inner join and outer join.
Transaction Processing:
39. What is a transaction in a database context? - A transaction is a sequence of database
operations treated as a single unit of work.
40. What is ACID in the context of transactions?
. ACID stands for Atomicity, Consistency, Isolation, and Durability, ensuring
transaction reliability.
Serializability:
41. What is serializability in transactions? - Serializability ensures that concurrent transactions
produce the same results as if executed serially.
42. Name two types of schedules in serializability.
. Serializable schedule and non-serializable schedule.
Locking: 43. What is locking in transaction management? - Locking is a mechanism to control
concurrent access to data by transactions.
44. What is a shared lock?
. A shared lock allows multiple transactions to read data simultaneously but prevents
writing.
Non-Locking Schedulers: 45. What are non-locking schedulers? - Non-locking schedulers use
techniques like timestamp ordering to manage concurrent transactions without locking.
46. Name an advantage of non-locking schedulers.
. Improved concurrency and reduced contention.
Database Recovery:



47. What is database recovery? - Database recovery involves restoring a database to a
consistent state after a failure.
48. What is a transaction log?

. A transaction log records changes made to the database, facilitating recovery.
49. What is a checkpoint in database recovery?
. A checkpoint is a point in time when the DBMS ensures all changes are written to

stable storage.
50. What is a cold backup?
. A cold backup is a backup taken while the database is not running.

SHORT / LONG TYPE

Database Organization:

Explain the concept of data independence in a database system.

What is the role of a Data Dictionary in a database management system (DBMS)?
Describe the three-schema architecture in DBMS.

Differentiate between physical and logical data independence.

What is a data model, and why is it important in database design?

Discuss the advantages and disadvantages of centralized and distributed databases.
Explain the concept of data fragmentation and its types.

Describe the purpose and benefits of indexing in a database.

What is the significance of data normalization in database design?

0. Compare and contrast horizontal and vertical partitioning of data.

Components of Database Management System:

11. List and explain the major components of a database management system (DBMS).
12.  Discuss the functions of a Query Processor in a DBMS.

13.  Explain the role of the Transaction Manager in a DBMS.

14.  Describe the purpose of a Buffer Manager in database systems.

15. Whatis a Database Administrator (DBA), and what are their responsibilities?

16. Differentiate between DDL (Data Definition Language) and DML (Data Manipulation
Language).

17.  Discuss the significance of the Transaction Manager in ensuring ACID properties.
18.  Explain how a DBMS handles concurrency control and isolation in multi-user
environments.

19. Whatis a query optimizer, and how does it improve query performance?

20. Describe the purpose of a Recovery Manager in a DBMS.

Database Abstraction & Independency:

21. Define data abstraction and its role in database systems.

22.  Explain the concept of logical data independence and provide examples.

23. How does physical data independence contribute to database flexibility?

24.  Discuss the advantages of using views in a database system.

25.  Describe the purpose of a data abstraction layer in software development.

26.  Explain how a DBMS provides a level of abstraction to users.

27. What is a schema in the context of database management?

28. Discuss the differences between external, conceptual, and internal schemas.

29. How does data independence help in reducing the impact of schema changes?
30. Provide examples of how changes in the physical storage should not affect the application
programs.

Data Models - Entity-Relationship Model:

31. Define an entity-relationship diagram (ERD) and its components.

32. Discuss the key concepts of entities and relationships in an ERD.

33.  What are cardinality and participation constraints in ER modeling?

".“’PONP’S”P.W!\’!—‘



34.  Explain the difference between a strong and weak entity in ER modeling.

35. Describe the purpose of attributes in an ERD.

36. How can you represent inheritance and specialization in an ERD?

37. Discuss the role of keys in identifying entities and relationships.

38.  Explain the concept of aggregation in ER modeling.

39. Provide an example of an ERD for a library management system.

40. Discuss the process of converting an ERD into a relational schema.

Integrity Constraints:

41. Define integrity constraints in the context of a database.

42.  Explain the difference between domain constraints and referential integrity constraints.
43.  Discuss the purpose of primary keys and foreign keys in maintaining data integrity.
44.  Provide examples of business rules that can be enforced using integrity constraints.
45.  How does a DBMS handle violations of integrity constraints?

46. Describe the concept of cascading updates and deletes in referential integrity.

47.  Explain how check constraints are used to enforce data integrity.

48. What is the role of triggers in enforcing complex integrity constraints?

49. Discuss the advantages and disadvantages of using constraints in a database.
50. How can you ensure data consistency when multiple tables are involved in a transaction?
Relational Algebra:

51. Define relational algebra and its role in relational database systems.

52. Describe the basic operations of relational algebra (select, project, union, difference,
Cartesian product).

53. Explain the concept of join operations in relational algebra.

54.  Discuss the difference between natural join and theta join.

55.  Provide examples of queries using relational algebra operations.

56. How does the rename operation work in relational algebra?

57. Explain how to express set operations (union, intersection, difference) in relational
algebra.

58.  Discuss the closure property of relational algebra operations.

59. Describe the role of extended relational algebra in complex queries.

60. How can you optimize queries using relational algebra?

Relational Calculus:

61. Define relational calculus and its role in querying relational databases.

62. Explain the difference between tuple calculus and domain calculus.

63. Discuss the syntax and semantics of tuple calculus.

64. How does tuple calculus express selection and projection operations?

65. Provide examples of tuple calculus queries.

66. Describe the concept of safe and unsafe queries in tuple calculus.

67. Explain the syntax and semantics of domain calculus.

68. Provide examples of domain calculus queries.

69. Discuss the advantages and disadvantages of using calculus-based queries.

70. How can you translate a calculus-based query into SQL?

Tuple Calculus System:

71. Define tuple calculus and its relationship to relational databases.

72.  Explain the syntax and semantics of tuple calculus.

73.  Provide examples of tuple calculus queries.

74.  Discuss the concept of existential quantification in tuple calculus.

75.  How does tuple calculus handle complex queries involving joins and subqueries?
76.  Describe the difference between safe and unsafe tuple calculus queries.

77. Explain how to express selection and projection operations in tuple calculus.

78.  Discuss the limitations of tuple calculus as a query language.

79. Compare and contrast tuple calculus with SQL.

80. How can you optimize tuple calculus-based queries?



The Domain Calculus System:

81. Define domain calculus and its use in querying databases.

82. Explain the syntax and semantics of domain calculus.

83.  Provide examples of domain calculus queries.

84. Discuss the concept of existential quantification in domain calculus.

85. How does domain calculus handle complex queries involving joins and subqueries?
86. Describe the difference between safe and unsafe domain calculus queries.

87.  Explain how to express selection and projection operations in domain calculus.
88.  Discuss the limitations of domain calculus as a query language.

89. Compare and contrast domain calculus with tuple calculus and SQL.

90. How can you optimize domain calculus-based queries?

Functional Dependency:

91. Define functional dependency and its importance in database design.

92.  Explain the concept of closure of attributes in functional dependency.

93. Discuss the difference between superkeys, candidate keys, and primary keys.
94.  Provide examples of functional dependencies in database tables.

95. How can you determine the closure of attributes using Armstrong's axioms?
96. Describe the process of normalizing a relational table using functional dependencies.
97. Discuss the first, second, and third normal forms (INF, 2NF, 3NF).

98. Explain the concept of transitive dependency in functional dependency.

99. Discuss the role of multi-valued and partial functional dependencies.

100. How does functional dependency impact database normalization and integrity?
Armstrong’s Axioms:

101. What are Armstrong's axioms, and how are they used in database theory?
102. Explain the concept of reflexivity in Armstrong's axioms.

103. Discuss the closure property and how it relates to functional dependencies.
104. Provide examples of using Armstrong's axioms to derive new functional dependencies.
105. How does augmentation work in Armstrong's axioms?

106. Describe the transitivity axiom and its role in deriving functional dependencies.
107. Explain the importance of Armstrong's axioms in database normalization.

108. How can you determine if a set of functional dependencies is a minimal cover?
109. Discuss the relationship between Armstrong's axioms and keys in a relational table.
110. How do Armstrong's axioms contribute to maintaining data integrity in a database?
Normal Forms:

111. Define the concept of database normalization.

112. Explain the goals of normalization and how it reduces data redundancy.

113. Discuss the first normal form (1NF) and its requirements.

114. Describe the second normal form (2NF) and when it should be applied.

115. Explain the third normal form (3NF) and its significance in database design.
116. Discuss the Boyce-Codd Normal Form (BCNF) and its characteristics.

117. What is the role of a superkey in determining normal forms?

118. Describe the process of converting a relation to BCNF.

119. Discuss the fourth normal form (4NF) and its application.

120. Explain the concept of multi-valued dependencies in 4NF.

Query Processing and Optimization:

121. Define query processing and query optimization in a DBMS.

122. Discuss the steps involved in query processing from parsing to execution.

123. Explain the importance of query rewriting in query optimization.

124. What is query execution planning, and how is it performed?

125. Describe the role of cost-based query optimization.

126. Discuss the factors that influence query optimization decisions.

127. Explain how statistics play a role in query optimization.

128. What are query plans, and how are they generated by the optimizer?



129. Discuss the difference between query optimization in centralized and distributed
databases.

130. How can you tune the performance of a database query using optimization techniques?
Steps for Query Optimization:

131. Enumerate the steps involved in query optimization in a DBMS.

132. Explain the process of query tree generation in query optimization.

133. Describe the importance of join order optimization in query processing.

134. Discuss the concept of access path selection in query optimization.

135. Explain how cost estimation is performed in query optimization.

136. What is the role of a query plan generator in the optimization process?

137. Discuss the trade-offs between different optimization techniques.

138. Explain how query hints can be used to influence query optimization.

139. Provide examples of common optimization strategies for specific types of queries.
140. How does the presence of indexes impact query optimization?

Cost-Based Query Optimization:

141. Define cost-based query optimization and its advantages.

142. Explain the concept of query cost estimation.

143. Discuss the factors considered in estimating the cost of a query plan.

144. How does the size of a table and the selectivity of predicates affect query cost?
145. Describe the role of the query optimizer in selecting the most cost-effective plan.
146. Explain the concept of query plan enumeration in cost-based optimization.
147. Discuss the challenges and limitations of cost-based optimization.

148. Provide examples of scenarios where cost-based optimization is beneficial.
149. What are the potential drawbacks of relying solely on cost-based optimization?
150. How can you fine-tune the cost model for a specific DBMS?

Heuristic Query Optimization:

151. Define heuristic query optimization and its purpose.

152. Explain the role of heuristic rules in optimizing queries.

153. Discuss the advantages and disadvantages of heuristic optimization.

154. Provide examples of common heuristic rules used in query optimization.

155. How does heuristic optimization handle complex queries with multiple joins?
156. Describe the concept of rule-based optimization in heuristic approaches.

157. Discuss the use of rule-based heuristics for query rewriting.

158. Explain how query hints can be used in heuristic optimization.

159. What are the trade-offs between heuristic and cost-based optimization?

160. How can you prioritize and select heuristics for a specific query?

Join:

161. Define the concept of a join operation in relational databases.

162. Explain the purpose of joining tables in a database query.

163. Discuss the different types of join operations (inner join, outer join, self-join).
164. Provide examples of scenarios where inner joins are used.

165. Explain how outer joins differ from inner joins and provide use cases.

166. Discuss self-joins and their applications in SQL queries.

167. What are cross joins, and when should they be used?

168. Describe the concept of equijoins and non-equijoins in join operations.

169. Explain how to handle null values in join operations.

170. How can you optimize join operations in query processing?

Types of Join:

171. Differentiate between inner join and outer join with examples.

172. Explain the purpose of a left outer join and provide an example query.

173. Discuss the use of a right outer join and its practical applications.

174. What is a full outer join, and when is it useful in query processing?

175. Explain the concept of a self-join with an example.



176. Describe the differences between natural join and theta join.

177. Provide scenarios where a cross join is appropriate.

178. Discuss the performance considerations when choosing a join type.

179. How can you use subqueries to achieve similar results as joins?

180. Compare and contrast join operations in relational algebra and SQL.
Transaction Processing:

181. Define a transaction in the context of a database.

182. Explain the properties of a transaction (ACID properties).

183. Discuss the importance of transaction management in a DBMS.

184. Describe the steps involved in processing a transaction.

185. What is a transaction log, and how does it aid in recovery?

186. Explain the concept of transaction isolation levels (e.g., READ COMMITTED,
SERIALIZABLE).

187. Discuss the challenges of concurrency control in multi-user environments.
188. How can locking mechanisms be used to manage concurrency?

189. Describe the concept of deadlock and how it can be resolved.

190. What is two-phase locking, and how does it ensure serializability?
Transaction:

191. Define a database transaction and its characteristics.

192. Explain the purpose of the BEGIN, COMMIT, and ROLLBACK statements in transactions.
193. Discuss the difference between an explicit and implicit transaction.

194. Describe the concept of savepoints in transactions.

195. How does a transaction manager ensure the durability of data changes?
196. Explain the role of a transaction identifier (TXID) in transaction management.
197. Discuss the concept of distributed transactions.

198. What are long-running transactions, and how can they be managed?

199. Describe the challenges of handling transactions in a distributed database.
200. How can you design transactions for high availability and fault tolerance?
Serializability:

201. Define serializability and its importance in transaction processing.

202. Explain the concept of a serial schedule in transaction management.

203. Discuss the difference between conflict serializability and view serializability.
204. How can you determine if a schedule is conflict serializable?

205. Describe the concept of a precedence graph in testing for serializability.

206. Explain how to obtain a conflict-serializable schedule from an arbitrary schedule.
207. Discuss the limitations and drawbacks of serializability.

208. Provide examples of scenarios where serializability is essential.

209. How can you ensure serializability in a distributed database environment?
210. What are the trade-offs between strict serializability and eventual consistency?
Locking:

211. Define locking in the context of transaction management.

212. Explain the purpose of locks in ensuring transaction isolation.

213. Discuss the different types of locks (shared locks and exclusive locks).

214. How does a shared lock differ from an exclusive lock, and when are they used?
215. Describe the concept of a lock table and its role in transaction management.
216. Explain the difference between pessimistic and optimistic locking.

217. Discuss the advantages and disadvantages of using locking for concurrency control.
218. Provide examples of scenarios where deadlock can occur with locking.

219. What is a deadlock detection algorithm, and how does it work?

220. How can you implement lock timeout mechanisms in a DBMS?
Non-Locking Schedulers:

221. Define non-locking schedulers and their role in concurrency control.

222. Explain how timestamp-based schedulers work.



223.
224.
225.
226.
227.
228.
229.
230.

Discuss the concept of conflict serializability in non-locking schedulers.

Describe the two-phase locking protocol and its relationship to locking schedulers.
How do snapshot isolation and multi-version concurrency control (MVCC) work?
Provide examples of scenarios where non-locking schedulers are advantageous.
Discuss the challenges of implementing non-locking schedulers in a DBMS.
Explain the trade-offs between locking and non-locking schedulers.

How can you ensure consistency and isolation in non-locking schedulers?
Compare and contrast the performance of locking and non-locking schedulers.

Database Recovery:

231.
232.
233.
234.
235.
236.
237.
238.
239.
240.

Define database recovery and its importance in ensuring data consistency.

Explain the concept of a transaction log and its role in recovery.

Discuss the phases of database recovery (analysis, redo, undo).

How does the ARIES algorithm facilitate crash recovery in a DBMS?

Describe the concept of Write-Ahead Logging (WAL) in recovery.

Discuss the challenges of recovering from media failures (e.g., disk crashes).
Explain how checkpoints are used in recovery to reduce redo and undo operations.
What is deferred database modification, and how does it impact recovery?

Discuss the role of shadow paging in recovery techniques.

How can you implement point-in-time recovery for a database?



