Overview

ClickHouse is an open-source columnar database management system designed for online
analytical processing (OLAP). It enables fast processing of large volumes of data by storing data by
columns instead of rows, making it highly efficient for analytical queries. ClickHouse excels at real-
time analytics, complex aggregations, and high-throughput data ingestion, making it suitable for
data warehousing and business intelligence applications.

Key Features of ClickHouse:

e High Performance for OLAP: Designed specifically for analytical workloads, ClickHouse
delivers lightning-fast query performance on large datasets by utilizing vectorized query
execution and data compression techniques.

o Columnar Storage: Stores data by columns rather than rows, reducing I/O operations
and improving the efficiency of aggregation and filtering operations common in analytics
workloads.

e Scalability and Distributed Processing: Supports horizontal scaling across multiple
nodes with sharding and replication, enabling the system to handle petabytes of data
while maintaining high availability and fault tolerance.

e Real-Time Data Ingestion and Querying: Capable of ingesting millions of rows per
second and running complex queries with low latency, making it ideal for real-time
dashboards and monitoring systems.

e SQL Support: Provides a rich SQL dialect with extensions for analytical use cases,
including window functions, subqueries, joins, arrays, and nested data structures, allowing
for expressive and powerful queries.

e Data Compression: Implements advanced compression algorithms (LZ4, ZSTD, etc.),
significantly reducing disk usage and improving query performance by minimizing disk
reads.

e Fault Tolerance and Replication: Ensures data reliability through built-in replication
and automatic failover mechanisms. Data can be replicated across nodes to prevent loss
and allow for uninterrupted service.

o Extensibility: Allows users to extend functionality with user-defined functions, external
dictionaries, and integrations with external systems (e.g., Kafka, S3, HDFS).

e Security and Access Control: Includes role-based access control, user authentication,
and TLS encryption to secure data access and communication.

e Cross-Platform Support: ClickHouse runs on major operating systems, including Linux,
macOS, and FreeBSD, offering flexibility for various infrastructure environments.

These features make ClickHouse a preferred choice for organisations that require real-time
analytics at scale, combining high performance, fault tolerance, and rich SQL support in a modern
columnar database system.
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