
Introduction to Distributed Systems 
 
 
 
See more: https://tanbourit.com/introduction-to-distributed-systems/ 
 
 
 
Introduction to Distributed Systems in Computer Science 
 
Distributed systems are a fundamental concept in computer science. They form the backbone of 
modern computing and are crucial for handling large amounts of data and providing scalable, 
fault-tolerant solutions. In this article, we will dive into the world of distributed systems, exploring 
their definition, key characteristics, and practical examples. 
 
What is a Distributed System? 
 
A distributed system refers to a collection of autonomous computers connected through a 
network and working together as a single coherent system. These computers, also known as 
nodes, communicate and coordinate with each other by passing messages and sharing 
resources. In a distributed system, there is no central control, and each node operates 
independently, making decisions based on local information. 
 
Key Characteristics of Distributed Systems 
 
1. Transparency: Transparency is a crucial characteristic of distributed systems. It refers to the 
ability of a system to hide its complexity and present a single cohesive view to the user. There 
are different types of transparency, including access, location, replication, and failure. 
 
2. Concurrency: In a distributed system, multiple nodes can perform tasks simultaneously, 
making concurrency a critical aspect. However, it also introduces the challenge of 
synchronization, where nodes must coordinate their actions to maintain data consistency. 
 
3. Scalability: Distributed systems are designed to handle large numbers of nodes, making them 
highly scalable. This scalability allows for the addition of new nodes to accommodate the 
growing demand for resources and data. 
 
4. Fault Tolerance: The decentralized nature of distributed systems also makes them resilient to 
failures. Even if a few nodes fail, the system can continue to provide services, ensuring high 
availability. 
 
5. Low Latency: Distributed systems are designed to minimize network latency, allowing for 
quick responses to user requests. This is achieved through efficient communication protocols 
and distributed caching techniques. 
 
Practical Examples of Distributed Systems 
 
1. Google File System (GFS): GFS is a highly scalable, fault-tolerant file system developed by 
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Google to store and manage massive amounts of data across a cluster of machines. It is the 
underlying storage system for various Google products, such as Google Search and Google 
Drive. 
 
2. Distributed Databases: Distributed databases are designed to store data across multiple 
machines, providing high availability and scalability. Examples include Cassandra, MongoDB, 
and Amazon DynamoDB. 
 
3. Bitcoin Blockchain: The Bitcoin Blockchain is a distributed ledger that maintains a secure and 
transparent record of all Bitcoin transactions. It is decentralized, with no central authority, and 
uses a consensus algorithm to ensure the validity of transactions. 
 
4. Amazon Web Services (AWS): AWS is a cloud computing platform that offers a wide range of 
distributed services, including storage, databases, and computing resources. Its distributed 
architecture enables high availability, scalability, and fault tolerance for various applications. 
 
5. Content Delivery Networks (CDNs): CDNs are a type of distributed system that delivers web 
content, such as images and videos, to users based on their geographic location. They have a 
network of server nodes strategically placed worldwide, allowing for faster content delivery and 
improved user experience. 
 
Conclusion 
 
In conclusion, distributed systems are an integral part of modern computing, allowing for the 
efficient processing and management of vast amounts of data. Their key characteristics, such 
as scalability and fault tolerance, make them suitable for various applications, from large-scale 
data storage to content delivery. As technology continues to advance, the demand for 
distributed systems will only continue to grow, making it a vital concept for computer science 
students to understand. 
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