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Question 1:

a)
What is Locking and what is the two-phase-locking protocol?
(3 Points)
Locking is a procedure used to control concurrent access to data. When one transaction is accessing the database, a lock may deny access to other transactions to prevent incorrect results. 

Two-phase-locking is a protocol in which each transaction acquires all looking operations before the first unlock operation in the transaction

b)
List the four recovery facilities and briefly explain two of them.
(5 Points)
1. Backup mechanism: which makes periodic backup copies of the database.

2. Logging facilities, which keep tracks of the current state of transactions and database changes

3. Checkpoint facilities, which enables updates to the database that are in progress to be made permanent.

4. A recovery manager, which allows the system to restore the database to a consistent state following a failure.
Question 2:

a)
What is Query Processing (QP)? Briefly explain two of the four phases of QP.
(4 Points)
Query Processing: The activities involved in retrieving data from the database. QP has four phrases:

1. Query Decomposition: in which the SQL query is translated into relational algebra expressions.

2. Query optimization: in which the generated relational expression is re-written to run more efficiently.

3. Code Generation: in which have level work is reached to execute the query.

4. Runtime query execution: At runtime the code of the query is executed to produce the output.

b)
What is Query Decomposition (QD)? Briefly explain one of the three phases of QD.
(3 Points)
Query Decomposition: in which the SQL query is translated into relational algebra expressions. QD has three phrases:

1. Analysis: Here the query is lexically and syntactically analyzed.

2. Normalization: Here the query is converted into a normalized form that can be manipulated more easily.

3. Semantic Analysis: Here any normalized query that is incorrectly formulated or contradictory is rejected.










