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Course Information

" Schedule
* [1:00 — 12:15 (Tuesday & Thursday)

* Lecture room: Engineering Bldg. #301-203
* 3 credits
* Official language: Korean

* TA: Yeon-Gyu Jeong (81887821 @snu)

* SNU eTL system for exam/project scores (and attendance)

* http://csl.snu.ac.kr/courses/4190.307/2020-1 for announcements and
ecture slides

" http://sys.snu.ac.kr for project submissions and automatic grading


http://csl.snu.ac.kr/courses/4190.307/2020-1
http://sys.snu.ac.kr/

About Me

= Jin-Soo Kim (&2l)
* Professor @ CSE Dept.
* Systems Software & Architecture Laboratory

* Operating systems, storage systems, parallel and distributed computing, embedded
systems, ...

* E-mail: jinsoo.kim@snu.ac.kr

= Tel:02-880-7302

= Office: Engineering Bldg. #301-520
* Office hours: Tuesday & Thursday

" The best way to contact me is by email



mailto:jinsoo.kim@snu.ac.kr

Prerequisites

= Courses
* Computer Architecture (4190.308) — Must! | e
e System Programming (M1522.000800) — Must! @

https://cse.snu.ac.kr/undergraduate/course-dependency-graph

= Skills

* Fluent C programming

* Familiarity with Linux commands and build environment (e.g., gcc, gdb, make, ...)
* Reading a large, complex program

* RISC-V architecture & assembly programming

" Accessible Linux (Ubuntu 18.04.4 LTS or similar) or MacOS machine
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What is an OS?

= Computer systems internals

Software Application

System calls

Operating System

Architecture

I/O Devices
Hardware CPU Mem CC )0 )




Why do we learn OS?

" To graduate (for some of you)
* To make a new hardware up and running

" To make a better OS or system
* Functionality
* Performance/Cost
* Reliability
* Energy efficiency
" To design OS-aware hardware

* To understand computer systems better

" |ust for fun!

4190.307: Operating Systems | Spring 2020 | Jin-Soo Kim (jinsoo.kim@snu.ac.kr)



Textbook

* Operating Systems: Three Easy Pieces

Remzi H. Arpaci-Dusseau and Andrea C.Arpaci-Dusseau Operatlng :

Arpaci-Desseau Books SYStemS
August 2018 (Version [.00)

Available (with several options) at
http://ostep.org

Three Easy Pleces

Korean version (based on Version 0.91) is also available at
https://github.com/remzi-arpacidusseau/ostep-translations/,

but | highly recommend you read the original English version § et TRy
“Remzi H.Arpaci-Dusseau
* - Andrea C,Arpaci-Qus§eén

Read Remzi’s great article at
http://from-a-to-remzi.blogspot.com/2014/0 | /the-case-for-free-online-books-fobs.html



http://ostep.org/
https://github.com/remzi-arpacidusseau/ostep-translations/
http://from-a-to-remzi.blogspot.com/2014/01/the-case-for-free-online-books-fobs.html

Why Three Pieces!?

RICHARDSPCFEYNMAN

“... as Operating Systems are
about half as hard as Physics.”

Chap. |
A Dialogue on the Book

ESSENTIALS OF PHYSICS
EXPLAINED BY ITS MOST
BRILLIANT TEACHER
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Reference: OSPP

= Operating Systems: Principles and Practice Operating
e Thomas Anderson and Michael Dahlin Systems

L. Principles & Practice
Second Edition

Recursive Books
August 2014

* http://ospp.cs.washington.edu/

Thomas Anderson 8
Michael Dahlin
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Reference: MOS

* Modern Operating Systems

Andrew S.Tanenbaum and Herbert Bos
Fourth Edition

Pearson
March 2014
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Reference: CSAPP

= Computer Systems: A Programmer’s Perspective
* Randel E. Bryant and David R. O’Hallaron
Third Edition

Pearson
March 2015

http://csapp.cs.cmu.edu

Computer Systems
A Programmer’s Perspective
© Randal E &;:TD:::: O'Hallaron

/e . A
. e B am.
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http://csapp.cs.cmu.edu/

Course Plan

" |ectures
* General operating system concepts

* Case study: Linux, xvé

* Hands-on projects
* Using xv6 instructional OS
* Based on RISC-V architecture
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Lectures: Topics

" Virtualization = Concurrency " Persistence
* Process * Threads * Storage
* CPU scheduling * Synchronization * File systems

* Virtual memory
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Projects: xvé

= A teaching OS developed by MIT
* Port of the Sixth Edition Unix (v6) in ANSI C
* Originally runs on multi-core x86 systems
* We will use the version that runs on multi-core RISC-V systems

* Why xvé!

e Code inherited from a real, historical OS!

Includes working user-level programs and libraries
Small: *only* 6K LOCs (vs. 27+ million LOCs for Linux)

* Easier to install on modern Linux / MacOS systems using QEMU

e Easier to extend
e Easier to understand modern OSes such as Linux
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Project Plan

" We are preparing 4 ~ 5 projects
* These will be individual projects

" You can use up to 5 slip days

= Lab sessions
* A separate class with a TA
* Project announcement

Q &A

Hints & helps

Code review

Oral tests, ...



Grading Policy (subject to change)

Exams: 60%
 Midterm: 25%
* Final: 35%

Projects: 40%

University policy requires students to attend at least 2/3 of the
scheduled classes. Otherwise, you'll fail this course.

We are using the electronic attendance system

Also, if you miss one of the exams, you'll fail this course.



Cheating Policy

* What is cheating!

* Copying another student’s solution (or one from the Internet) and submitting it as
your own

* Allowing another student to copy your solution

* What is NOT cheating?

* Helping others use systems or tools
* Helping others with high-level design issues
* Helping others debug their code

" Penalty for cheating
* Severe penalty on the grade (F) and report to dept. chair
* Ask helps to your TA or instructor if you experience any difficulty!
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Summary

* Understanding OS is essential for a broad spectrum of computer
systems research & development

Embedded systems

Cloud computing

Distributed systems

Security, ...
" |t has been one of the toughest courses! Use your time wisely
* Please make sure if you're ready to take this course

* Happy hacking!

18



