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Designing Distributed Systems  
 
Course Summary 
 

Description 
 
After completing this class, the students will be able to design their own distributed systems to solve real-world 
problems. The ability to design one's own distributed system includes an ability to argue for one's design 
choices. 
This primary objective is supported by a few others: 

• The students will be able to evaluate and critique existing systems, as well as their own system 
designs. As part of that, students will learn to recognize design choices made in existing systems. 

• The students will be able to apply the technical material taught in lecture to new system components. 
This implies an ability to recognize and describe: 

o How common design patterns in computer system—such as abstraction and modularity—are 
used to limit complexity. 

o How operating systems use virtualization and abstraction to enforce modularity. 
o How the Internet is designed to deal with scale, a diversity of applications, and competing 

economic interests. 
o How reliable, usable distributed systems are able to be built on top of an unreliable network. 
o Common pitfalls in the security of computer systems, and how to combat them. 

 
Topics 
 

• Introduction 

• How systems fail 

• How to express your goals: SLIs, SLOs, 
and SLAs  

• How to get agreement -- consensus 

• How Counterstrike Works (a.k.a. Time in 
Distributed Systems)  

• Blockchain Consensus 

• Distributed System Design Example 
(Unique ID)  

• The CAP Theorem 

• Lab Project: Build a Blockchain 
Optional: 

• Distributed storage systems 

• How to combine unreliable components to 
make a more reliable system 

• How nodes communicate – RPCs 

• How nodes find each other – naming 

• How to persist data -- distributed storage 

• How to secure your system 

• How to operate your distributed system -- 
the art of SRE 

 
Audience 
 
This course is geared for those who wants to build and implement serverless AI applications, without bogging 
you down with a lot of theory. 
 
Prerequisites 
 
Before taking this course, students should have: 

• For software developers with intermediate skills in at least one programming language and a basic 
understanding of IP networking and HTTP protocol.  

• Familiarity with cloud-based version control systems such as GitHub would be helpful.  

• No prior knowledge of AI is necessary. 

• Good foundational mathematics or logic skills 

• Basic Linux skills, including familiarity with command-line options such as ls, cd, cp, and su 
 
Duration 
 
Three days 
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Designing Distributed Systems  
 
Course Outline 
 

 
I. Introduction 

A. What is a distributed system?  
B. Why build a distributed system? 
C. How to learn distributed systems. 

 
II. How systems fail 

A. What could go wrong? 
B. Types of failures  
C. Byzantine Fault Tolerance  

 
III. How to express your goals: SLIs, SLOs, 

and SLAs  
A. Lab Project: building a multiuser chat 

server  
 
IV. How to get agreement -- consensus 

A. Paxos Simplified 
 
V. How Counterstrike Works (a.k.a. Time in 

Distributed Systems)  
 
VI. Blockchain Consensus 

A. Introduction to Blockchain Consensus  
B. What is a blockchain?  
C. Bitcoin blockchain consensus  
D. Should you use Bitcion blockchain 

consensus?  
 
VII. Distributed System Design Example 

(Unique ID)  
 
VIII. The CAP Theorem 

 
IX. Lab Project: Build a Blockchain 

Day 3 Topics (Optional) 
 
X. Distributed storage systems 
 
XI. How to combine unreliable components to 

make a more reliable system 
 
XII. How nodes communicate – RPCs 
 
XIII. How nodes find each other – naming 
 
XIV. How to persist data -- distributed storage 
 
XV. How to secure your system 
 
XVI. How to operate your distributed system -- 

the art of SRE 

 


