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Database Fundamentals

Basic Concepts

Database (DB): A system for efficiently managing large amounts of data.

Database Management System (DBMS): Software that manages and operates databases.

Relational Database (Relational Model): A model that manages data by organizing it into tables composed of rows and columns.

Record: A row in a table; represents one data entry. Field: A column in a table; represents an attribute or item.

Relation between tables: Records in multiple tables are linked via common fields (keys).

Database Design

Entity-Relationship Diagram (E-R Diagram): A diagram that shows relationships between entities.

Normalization: The process of dividing tables to eliminate redundancy and inconsistency, making maintenance easier.

Keys and Constraints

Primary Key: A key that uniquely identifies each record; can be composed of multiple fields.

Foreign Key: A field that refers to the primary key of another table; multiple foreign keys can be defined, and multiple fields can

form one foreign key.

Data Operations

SQL (Structured Query Language): The language used to operate relational databases.

Basic Operations:

Selection: Extract rows that meet a condition. Projection: Extract only specified columns. Join: Combine tables using common columns.

Wildcard: Symbols for fuzzy search (e.g., % = any string, = any single character).

Index: A mechanism to speed up searches.

Transaction Processing

Transaction: A set of related operations grouped as a single unit.

Commit: Confirms results when all operations succeed.

Rollback: Reverts to the state before the transaction if any operation fails.

ACID Properties:
Atomicity: All operations are executed, or none are executed. Consistency: Data integrity is always preserved.
Isolation: Transactions are unaffected by concurrent execution. Durability: Once committed, results are permanent.

Log File: Records updates for recovery in case of failure.

Exclusive Control: Prevents inconsistency from simultaneous access.

Concurrency Control: Ensures consistency when multiple processes run simultaneously.

DBMS Functions and Operations

Effects of DBMS introduction: Maintains data consistency even with simultaneous access from multiple programs.
Core Functions:
Access Control: Manages user permissions. Recovery: Restores data after failure
Concurrency Control: Adjusts operations for multiple users.
Replication: Duplicates and synchronizes data across servers to improve availability and performance.



