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Answer any FIVE FULL Questions MARKS 
CO RB

T 

1 List and explain the characteristics of relation. 

Explain different Unary relational operations with example. 
5 

5 

CO3 L3 

2 Explain the Two phase locking protocol used for concurrency control. 

What is granularity of data? Write a short note on multiple granularity locking 

techniques. 

5 

5 

CO5 L2 

3  Illustrate the relational algebra operators with examples for select and project 

operation. 

Explain the different relational model constraints on database. 

5 

5 

CO2 
 

L2 

4 What is Functional Dependency? Explain any Six IR rules with proofs. 

Explain the informal design guidelines for relation schema. 
     6+4 CO4 L2 

 

5  Define Normalization. Explain 1NF, 2NF, and 3NF with examples. 10 CO4 L3 

6   Explain the different constraints that can be applied during the table creating in 

the SQL with example. 

Explain the Six clauses of SQL statement with example 

6+4 CO5 L3 
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1. List and explain the characteristics of relation. 

1. Relation name – Each relation in a database has a unique name. 

2. Tuples are unordered – The order of tuples (rows) in a relation does not matter. 

3. Attributes are unordered – The order of columns in a relation does not matter. 

4. Values are atomic – Each attribute holds a single atomic value (1NF condition). 

5. All values in a column are from the same domain – Attribute domain must be defined. 

6. No duplicate tuples – A relation does not contain duplicate records. 

7. Null values allowed – Missing or unknown values may be stored as NULL. 

Explain different Unary relational operations with example. 

 



 
 

 

2. Explain the Two phase locking protocol used for concurrency control. 

It is Used for concurrency control to ensure serializability. 

Phases: 

1. Growing phase 

o Transaction acquires locks (shared/exclusive). 

o No locks are released. 

2. Shrinking phase 

o Transaction releases locks. 

o No new locks are acquired. 

Property: 

Schedules following 2PL are always conflict serializable. 

Example: 

T1 gets lock(X) → lock(Y) → unlock(X) → unlock(Y) 

No new lock after unlocking begins → Valid 2PL. 

 

 

 



What is granularity of data? Write a short note on multiple granularity 

locking techniques. 

Granularity of Data 

 Refers to the size of data item locked. 

 Can range from database → file → page → record → field. 

Fine Granularity: 

 Smallest data items (records/fields). 

 High concurrency but high overhead. 

Coarse Granularity: 

 Larger items (tables/database). 

 Low concurrency but less overhead. 

 

Multiple Granularity Locking Technique 

 Uses a hierarchy of data^ items represented as a tree. 

 Lock types: 

1. IS (Intention Shared) 

2. IX (Intention Exclusive) 

3. S (Shared) 

4. X (Exclusive) 

5. SIX (Shared + Intention Exclusive) 

Rules: 

1. To lock a node, transaction must first lock all ancestor nodes with intention locks. 

2. Ensures consistency when locking large and small objects. 

3. Reduces overhead while maintaining concurrency. 

 

3. Illustrate the relational algebra operators with examples for select and 

project operation. 

SELECT (σ) 

σ Salary > 50000 (Employee) 

Retrieves tuples satisfying predicate. 

 



 

 



b) PROJECT (π) 

 

 
         Retrieves specified attributes. 

 

 

 

 

 

 

 

 

 



Explain the different relational model constraints on database. 

 
 

4. What is Functional Dependency? Explain any Six IR rules with proofs. 

A functional dependency X → Y means: 

For any two tuples in relation R, if they agree on attributes in X, they must agree on Y. 

 

Armstrong’s Inference Rules (IR Rules) 

1. IR1: Reflexivity 

If Y ⊆ X, then X → Y 

Proof: Any set determines its subset. 

2. IR2: Augmentation 
If X → Y, then XZ → YZ 

Proof: If X uniquely determines Y, adding same Z to both sides doesn’t change 

dependency. 

3. IR3: Transitivity 
If X → Y and Y → Z, then X → Z 

Proof: X determines Y; Y determines Z, hence X determines Z. 

4. IR4: Union 

If X → Y and X → Z, then X → YZ 

Proof: By augmentation + union of attributes. 

5. IR5: Decomposition 
If X → YZ, then X → Y and X → Z 

Proof: Follows from reflexivity. 

6. IR6: Pseudotransitivity 

If X → Y and WY → Z, then WX → Z 

Proof: Using transitivity and augmentation. 

 



 

 

 

Explain the informal design guidelines for relation schema. 

 
 

5. Define Normalization. Explain 1NF, 2NF, and 3NF with examples. 

Normalization is a formal process of analyzing relation schemas based on their functional 

dependencies (FDs) to achieve a design that minimizes redundancy, update anomalies, and 

inconsistencies. 

(Navathe definition) 

Normalization transforms relations into successively higher normal forms, each 

eliminating a specific type of anomaly. 

 



 

 

  



 

 

 
 

6. Explain the different constraints that can be applied during the table 

creating in the SQL with example. 

SQL constraints are rules applied on table columns to maintain data integrity. These are specified 

using the CREATE TABLE command. 

Example :   

 

CREATE TABLE Employee ( 

    EmpID INT PRIMARY KEY, 

    Name VARCHAR(50) NOT NULL, 

    Email VARCHAR(50) UNIQUE, 

    Salary INT CHECK (Salary > 0), 

    DeptID INT, 

    JoinDate DATE DEFAULT CURRENT_DATE, 

    FOREIGN KEY (DeptID) REFERENCES Department(DeptID)  

        ON DELETE CASCADE  

        ON UPDATE CASCADE 

); 

 



 
 

Explain the Six clauses of SQL statement with example 

 

SELECT DeptID, COUNT(EmpID) AS TotalEmployees 

FROM Employee 

WHERE Salary > 50000 

GROUP BY DeptID 

HAVING COUNT(EmpID) > 5 

ORDER BY TotalEmployees DESC; 
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