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CS 343 – SPRING 2023
INSTRUCTOR: CHRISTINE BASSEM

WHAT IS DISTRIBUTED COMPUTING?

According to 
Wikipedia:

Distributed 
System

•Distributed Computing is a field 
of computer science that studies 
distributed systems. 

•A distributed system is a model in which 
components located on 
networked computers communicate and 
coordinate their actions by passing messages. 
The components interact with each other in 
order to achieve a common goal.
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A BETTER DEFINITION*:

Also,

Specifically,

•A distributed computing application consists of 
multiple programs running on multiple 
machines that coordinate together to perform 
a single task.

•The computers in a distributed system are 
independent and do not physically share 
memory or processors. 

•They communicate with each other 
using messages, pieces of information 
transferred from one computer to another over 
a network. 

* FROM JOHN DENERO – UNIVERSITY OF CALIFORNIA, BERKELEY

QUICK INTRODUCTIONS

 Name (preferred name)

 Pronouns

 Recent show, podcast, or song that you enjoyed

 Now, let’s start with this simple activity

4
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OUR FIRST EXERCISE - CANDY COUNT
GET READY TO STAND UP, AND MOVE AROUND!

CHALLENGES / QUESTIONS YOU NEEDED TO ADDRESS

 How did you assign the work to each of you?

 What if we have more work units that you (machines)?

 How did everyone know what to do?

 How did you know that one of you is done?

 How did you aggregate the data at the end?

 What if one of you made a mistake counting?

 What is one of you fell asleep?

 Who made all of these decisions?
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WHAT WILL WE LEARN IN THIS COURSE?

 The components needed in a distributed system to coordinate the distributed resources to perform a task.

 These components include:

 Network architectures

 Message passing

 Distributed algorithms

 Fault-tolerant mechanisms

 Distributed file systems

HOW WILL WE LEARN?

 Before the lecture:

 We’ll study existing systems

 How? By reading papers / chapters related to the topic

 In the lecture: 

 We’ll analyze how they work in real life

 Architectures and Algorithms

 After the lecture:

 You will implement some of these components

 **By the end of the course**

 You will coordinate our own mini-computation
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STUDY GROUPS IN CS 343

 You will forms groups of 4, and each of you will have a role:
 Manager: The person in charge of managing the group.

 Reflector: The person in charge of analyzing the group dynamics.

 Recorder: The person in charge of taking notes.

 Speaker: The person in charge of speaking for the group.

 The Manager role must be switched every week

 Groups will be formed randomly by me by the beginning of next week

 We can change groups (if you’d like) every 4 weeks

 More details are in the sheets in front of you!

BEFORE THE LECTURE

 You will read about existing systems.

 Or related algorithms.

 Or current challenges.

 It depends on the lecture topic.

 The reading is required, because all class interactions will depend on it.

 For some of these readings, I will ask you to fill out a pre-lecture paper report

 This will help me guide the lecture discussion in a better way
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DURING THE LECTURE

 The lecture will have various formats depending on the topic

 Some of which are:

 Me presenting some slides

 All of us discussing a paper

 All of you actively participating in a class exercise

 Guest lectures

 This variation is to accommodate various learning styles

 Also, I like to have fun with this content, and it can be presented in many ways 

AFTER THE LECTURE

 There will be at most 5 programming assignments throughout the semester

 Work in pairs

 Pairs have to be part of the same study group

 And at least 2 written assignments.

 Work individually.

 Starting from the Assignment 2, we’ll work on real virtual resources 

 All assignment submissions will be done through Gradescope

 Don’t forget to check out Assignment 0!

 It has no due date 

 Very helpful to get it done before working on assignment 1
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EXAMS

 There will be NO EXAMS in this course

 Instead we will have very small bi-weekly quizzes

 All quizzes are open book and open notes

 Questions will be simple short answer, multiple choice, and true/false 

 Some might have a small computation, depending on the topics that we are discussing at the time

 We will also have a final project

 We will talk about this before Spring break

 You can investigate a new tool, implement a cool data-related project on a distributed system, or research a cool topic.

MULTI-PROCESSING AND SYNCHRONIZATION
A PEEK INTO THE DESIGN OF OPERATING SYSTEMS
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WHAT’S A PROCESS?

 It’s a piece of code executed on the machine.

 The operating systems keeps track of the instructions to be executed and the data to be manipulated by the 
process.

 How many processes do you think your processor can handle at a time?

MULTI-PROCESSING
WHAT AND HOW?

 What are the different states of a process?

 Scheduling is triggered when a process:

1. Terminates

2. Blocks for I/O

3. Gets pre-empted

4. Becomes ready
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MULTI-PROCESSING VS. MULTI-TASKING

Must have multiple processors to achieve it

They all run independently and communicate via a shared memory

Can be achieved on a single or multi processors

Threads share the process data more freely and can easily communicate with 
each other within the same process

Nice simple source: https://techdifferences.com/difference-between-multiprocessing-and-multithreading.html


