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What is an Operating System?

Not easy to define precisely…

Operating System

Users

Applications

Hardware

Operating System (OS):
Software that converts hardware into a useful form for applications
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What DOES OS Provide?
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p Role #1: Abstraction - Provide standard library for resources

p What is a resource?
w Anything valuable (e.g., CPU, memory, disk, I/O device)

p What abstraction does modern OS typically provide for each resource?
w CPU: 

¢ process and/or thread
w Memory: 

¢ address space
w Disk: 

¢ files

p Advantages of OS providing abstraction?
w Allow applications to reuse common facilities
w Make different devices look the same
w Provide higher-level or more useful functionality

p Challenges
w What are the correct abstractions?
w How much of hardware should be exposed?



What DOES OS Provide?

p Role #2: Resource management – Share resources well

p Advantages of OS providing resource management?
w Protect applications from one another
w Provide efficient access to resources (cost, time, energy)
w Provide fair access to resources

p Challenges
w What are the correct mechanisms?
w What are the correct policies?
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OS Organization

p How to cover all the topics relevant to operating systems?
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Three PIECES

p Virtualization:

w Make each application believe it has each resource to itself

p Concurrency: 

w Events are occurring simultaneously and may interact with one another

p Persistence: Permanence of access to information

w Lifetime of information is longer than the lifetime of a single process

w Machine can be restarted, machine can lose power or crash unexpectedly
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Advanced Topics (beyond our reach)

p Current systems
w Multiprocessors
w Networked and distributed systems
w Virtual machines
w Containers
w …

p Many of the pushed by the explosive demand (a.k.a. Massive 
complexity under constrained cost)

p This is the support of the world: it will keep changing ...

p Some of them covered in SVS (M1679) 
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Why study Operating Systems?

p Build, modify, or administer an operating system

p Understand system performance

w Behavior of OS impacts entire machine

w Tune workload performance

w Apply knowledge across many layers

¢ Computer architecture, programming languages, data structures and 

algorithms, and performance modeling

p Fun and challenging to understand large, complex systems

p Is the glue that “holds” all the ideas in place
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Approach

p We will follow the “Operating System: Three Easy Pieces” (OSTEP) style

w From the basic concepts to state-of-the-art approaches

w Eminently practical style: all supported by ”simulators” and simple coding 

examples

w Assumes some basic knowledge in architecture, C, assembler and system 

administration

w More than just a textbook…

p Structure

w The three parts are split in small pieces (~40 in the book)

w Each chapter builds on the previous one (can’t miss the beat)

w Each chapter  has attached a ”Homework” to reinforce it: from using python 

simulators to write small pieces of code ( C )

w 5 + 1 Labs, to develop on top of xv6
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Lecture/Lab structure 

p We mix dynamically both

w The real thing is that there is no separation between “theory” and “lab”

p Sessions of:

w 1st hour: Introduction to the topic

w 2nd hour: Introduce/develop of Labs

w Personal work (out the lab): 6 hours (labs and homework)

w 10 hours/week

w Strict schedule

p Although the original course/book is designed for 15-week semester 

(150h work), we will need to drop some details or advanced topics (and 

half of the labs)
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Material

p Available in http://www.ce.unican.es/

p All written material will be in “English”

w Lecture notes, Homework/Lab guides, etc.…

p Git as communication “device”: all material will be delivered via http://github.com

w An e-mail inviting to join the course project will be sent to unican account

w Slides, labs, other reference material is there

w It uses “git” to have a “time-track” 

¢ Lecture notes updates

¢ Additional material 

p Use git to allow you and me “track” your personal work

p Use Github Discussions for questions
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Book (ostep.org)

AOS@UC 12 



Homework 

p Some chapter (most) include homework

w Homework will reinforce your understanding of the material covered in 

each chapter.

w Most homework assignments involve running simulators that mimic 

certain aspects of operating systems. For instance, a disk scheduling 

simulator can help in comprehending the functioning of various disk 

scheduling algorithms.

¢ Most of them provides the solution

w Some home-works are just short programming exercises, allowing you to 

explore how real systems work and complement Lab work.

p Homework are done in personal-time
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Labs: C and xv6

p Refresh C knowledge

p Use a “toy” kernel to dig into implementation details

w It is a clean and beautiful little kernel, and thus a perfect object for our 

study and use.

w It was developed by OS Eng. In MIT as a port of K&R original Unix 

R6/PDP11 (6.828 and 6.S081)

w Many possibilities

¢ X86, riscv, ARM,….

¢ C, rust,.. 
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Prerequisites

p All OS and architecture previous subjects(ugh!)
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Evaluation 
(http://web.unican.es/estudios/Documents/Guias/2022/es/G677.pdf)
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Schedule (tentative)
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