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1. Transactions:

e A transaction is a logical unit of work that is performed in a database management system.
It is a sequence of database operations that are treated as a single unit.

e Transactions ensure data consistency and integrity by either committing all operations or
rolling them back if an error occurs.

e ACID properties (Atomicity, Consistency, Isolation, Durability) define the characteristics of a
transaction.

2. Concurrency Control:

e Concurrency control is the management of simultaneous access to shared data to ensure
data integrity and consistency in multi-user environments.

e It prevents issues like lost updates, inconsistent reads, and uncommitted data.

e Techniques like locking, timestamping, and optimistic concurrency control are used to
manage concurrent access.

3. Locking:

e Locking is a technique to control access to data by allowing only one transaction to modify a
piece of data at a time.

e Types of locks include shared locks (read-only) and exclusive locks (write).

e Locking helps maintain data integrity but can lead to issues like deadlocks and reduced
system performance.

4. Timestamping:

e Timestamping assigns a unique timestamp to each transaction to determine the order of
execution and resolve conflicts.

e Transactions are ordered based on their timestamps, ensuring serializability and data
consistency.

e It is a widely used technique in database systems for concurrency control.

5. Optimistic Concurrency Control:
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e Optimistic concurrency control assumes that conflicts are rare and delays checking for
conflicts until a transaction is ready to commit.

e It allows transactions to proceed without locking and checks for conflicts only at commit
time.

e If a conflict is detected, the transaction is rolled back and retried.

6. Challenges in Concurrency Control:

Balancing performance and data consistency.

Avoiding deadlocks and livelocks.

Handling long-running transactions and distributed transactions.

Ensuring scalability and efficiency in high-concurrency environments.

7. Conclusion: Transactions and concurrency control are essential concepts in database
management systems to ensure data integrity, consistency, and reliability in multi-user
environments. By understanding these concepts and implementing appropriate techniques,
developers can build robust and efficient database systems.
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