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Introduction, Data Base Models: Hierarchical model,
0 0 2 2 Network model, Relational model, Object oriented model,

Object-Relational model, XML-relational model.

Relational Data Model: Structure, operations, constraints.
Basics of the Relational Model(domain, degree,
cardinality, Database schema, Database instance). Keys of
the relations: candidate keys, primary key, foreign key.

Integrity rules: Entity integrity, Reference integrity, Domain

integrity.

SQL: History. Data-Definition Language DDL, Data-
Manipulation Language DML, Domain Types in SQL.
1 6 2 8 Create Table Construct, Integrity Constraints in Create
Table, Drop and Alter Table Constructs, Adding and
Deleting Tuples.

SQL: Basic Query Structure: the typical SQL query form
(select from where), The key word distinct, all, The
arithmetic expressions in The select clause, the logical

connectives and, or, and not in WHERE clause.

SQL: The join in SQL: The basic syntax of Cartesian join or
0 6 2 8 cross join .The Rename Operation, String Operations,

Ordering the display of tuples, Where clause predicates.

Complex SQL Retrieval Queries: Set operations. Aggregate
1 6 4 10 functions in SQL, Group by clause, Having clause. Nested

sub-queries: sub-queries in where clause (set membership,
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set comparison, set cardinality), subqueries in From clause.

Modification of the Data Base.

Relational Algebra: Relational Algebra & Relational
Calculus. Basic Operations of Relational Algebra,
Compound Operators. How to express Compound
Operators using basic operators. Writing the equivalent

SQL query of the relational algebra expressions.

Query Processing and Query Optimization: Query
Processing. Query Optimization techniques: Simple
execution plan, Eliminating Cartesian product with joins,
Performing selection before join (Push selection), and
Performing projection before join (Push projections).
Comparing and contrasting proposed Optimization

techniques based on execution time.

Transaction Management and Concurrency Control: What
is a transaction, evaluating transaction results. Transaction
properties ACID (Atomicity Consistency Isolation
Durability), Transaction management with SQL.
Transaction LOG. Concurrency control: The objective of
Concurrency control, the three main problems of
Concurrency control (lost updates, uncommitted data,

inconsistent retrieval).

Transaction Management and Concurrency Control : The
scheduler, The objective of the scheduler to ensure the
serializability and isolation of transactions. Read Write
conflict scenarios. The scheduler bases its actions on
Concurrency Control algorithms: Locking, time stamping.
Concurrency Control with locking method: the aim of lock,
lock manager, lock granularity (Database-level lock, table-
level lock, page-level lock, row-level lock, field-level lock).
Types of locks: Binary lock, shared/exclusive lock, two-
phase locking. Dead locks: how a deadlock is created,

Control through (prevention, detection, avoidance).
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