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Course Objective

s What is System Programming?
v Application program vs. System program

#include <stdio.h>

int main()

{
}

printf(“Hello, WorldWn”);

% How to run this program on CPU?

% What is the role of printf()?

% How the string is displayed on Monitor?

< How this program can be executed with other programs concurrently?

= What are the differences between local and global variables?

= What if we split the string “Hello, World\n” into two strings
with two printf()s?



Course Objective

s Understand how software runs on hardware (or how
software and hardware are connected)

v High-level program for human vs. Binary for CPU
Compiler, Assembler, Linker, Loader, Debugger, Library (dll), ...
File system, Device driver
Concept of Process, Scheduling for multiple processes
Memory management (data/stack/heap, virtual memory)
Software-level optimizations: code motion, loop unrolling, ...
Hardware-level optimizations: pipeline, cache, ...
Recent technologies in Intel CPU
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s Grasp the concept of abstraction
v Information hiding
v Interface vs. Implementation
v Layered architecture




Course Content

s Lecture Notes
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LNO: Course Overview

LN1: What is System Programming?

LN2: Programming Environments
LN3: File Programming

LN4: Process Structure

LNS: Process Programming

LNG: IA Assembly Programming
LN7: |A History and Features

LN8: Optimization Practice

LN9: Assembler

LN10: Linker, Debugger and Tools
LN11: IPC, Signal and Socket
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+ Video clip
o You can access them via Dankook LMS System

o 29 3
o Textbookl: Computer Systems: A Pragrammer's Perspective (3rd Edition) by R. Bryant and D. O'Hallaron
= Jech the "Computer Systems: A Programmer's Perspective”
u Chapter 1 of the "Computer Systems: A Programmer's Perspective (2nd edition)”
o Textbook2: The Linux Programming Interface by M. Kerrisk
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o Advenced Programming in the UNIX £
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Course Content

s [extbook 1: CSAPP

v Computer Systems: A Programmer’s Perspective, by R. Bryant and
D. O’Hallaron

v Contents

1. A Tour of Computer Systems

2. Representing and Manipulating Information
. Machine-level Representation of Programs
. Processor Architecture
. Optimizing Program Performance BRYANT = O'HALLARON
. The Memory Hierarchy
Linking
Exceptional Control Flow
9. Virtual Memory
10. System-Level 1/0O
11. Network Programming
12. Concurrent Programming
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Course Content

s lTextbook 2: LPI

v The Linux Programming Interface: A Linux and UNIX System
Programming Handbook

1. History and Standards THE LINUX

2. Fundamental Concepts INTERFACE
3. System programming concepts

4. File 1/0O: The Universal 1/0 Model

5. File 1/0O: Further Details

6. Process

7. Memory Allocation

8. Users and Groups

24. Process Creation
25. Process Termination

26. Monitoring Child Processes e e

27. Program Execution
[* total 64 chapters */



Course Content

= Relation btw Lecture Notes and Textbooks
v LN1. What is System Programming?
= CSAPP Chapter 1
v LN2. Programming Environment
= LPI Chapter 1, 2, 3
v LN3. File Programming
= LPI Chapter 4, 5/ CSAPP Chapter 10
v LN4. Process Structure
» LPI Chapter 6 / CSAPP Chapter 8, 9
v LNS. Process Programming
= LPI Chapter 24, 25, 27, 29 / CSAPP Chapter 8, 12
v LNG. IA assembly Programming
= CSAPP Chapter 2, 3/ Intel®64 & IA-32 Architectures Software Developer's Manual
v LN7. IA History and Features
= CSAPP Chapter 4 / Intel®64 & IA-32 Architectures Software Developer's Manual
v LN8. Optimization Practice
» CSAPP Chapter 5, 6 / LPI Chapter 23
v LN9. Assembler
= CSAPP Chapter 3, 7
v LN10. Linker, Debugger and Tools
= CSAPP Chapter 7, http://beej.us/guide/bggdb/
v LN11. IPC, Signal and Socket
= LPI Chapter 43, 44, 45 | CSAPP Chapter 11
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How to Lecture?

s Off-line case
v Mainly teaching (and Q&A)

v Using ppt from lecture site
(http://embedded.dankook.ac.kr/~choijm/course/course.html)
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How to Lecture?

s On-line case
v Mainly based on lecture video (and Q&A)

v Using both ppt and video clip from Dankook LMS site
(https://nims.dankook.ac.kr/)
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How to Lecture?

s Assignment

v Programming Project (3 or 4): Personal (or Team)

= Make programs in Linux Environment!!
Linux Server: 220.149.236.2 (primary), 220.149.236.4 (secondary)
TA: Sunghyun Lee (Room 515, SW-ICT BIdg)

= Program examples
Using vi editor, file 1/0, process manipulation, shell, assembly, optimization,

v Documentation project (1 or 2): Personal

= Reading a chapter in our textbooks
E.g. Chapter 1 in CSAPP or Chapter 3 in LPI
» Reading a well-known paper
E.g. UNIX paper

The UNIX Time-
Sharing System




How to Study?

s 4 steps
v 1) read ppt first, 2) watch video clips, 3) reply quiz per each video clip,
4) read related chapters in textbooks (CSAPP and LPI)
v Two video clips (lesson 1 and lesson 2) per each week
» Upload every Monday, Watch at least 95% until 6 PM Friday. (Can not
access after Sunday)

v Quiz per each video clip
» Reply your answer until 6 PM Friday via LMS (after this time, you can not
get a score from this quiz.)
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How to Study?

s Evaluation
v Mid exam.(25%), Final exam.(25%)
v Assignment (25%), Quiz/Attendance (25%)

v Can be changed according to status of COVID-19

» E.g. If you can not take an off-line mid-exam, the percentage can be
changed

s Comments for on-line lecturing
v Quiz at each video clip is quite important

v Online Q&A and Assignments becomes more critical
= Activity will be considered for your grade.




Discussion

s Q&A
v Using bulletin board at LMS site
v Using email: choijm@dankook.ac.kr




Quiz for 1st-Week 1st-Lesson

s Find the Dankook University in CSAPP lecture site

v Reply where you can find the Dankook University in this site?
v Due: until 6 PM Friday of this week(4", September
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Randal E. Bryant and David R. O'Hallaron, Camegie Mellon University

Ls

Web Asides
Student Site
Instructor Site
TOC and Preface
Adoptions
Errata

Papers
Curriculum

Courses

ey site for the second edition

CONTSCTUS  REQUEST DESK COBY

Overview. This book (CS:APP3e) is the edition of @ book that stems from the introductory
computer systems course we daveloped at Camegie Mellon University, starting in the Fall of 1998, called
"Introduction to Computer Systems” {ICS). The presentation is based on the foflowing principles, which
sim to help the students become better programmers and to help prepare them for upper-ieve! systems
courses:

Students should be introduced to computer systems from the perspective of a programmer, rathier
from the more traditional perspective of a system implementer. What does this mean?

Students should get & view of the complete system, comprising the hardware, operating system,
compiler, and network.

+ Students leam best by develaping and evaluating real programs that run on real machines.

We cover data representations, machine leve! representations of C programs, processor architecture,
program optimizations, the memory hierarchy, linking, exceptional cont jow (exceptions, interrupts,
processes, and Unix signals), virtusl memory and memary management, system-level 1/0; basic network
or , and concurrent pi g These concepts are supported by series of fun and hands-on
|ab assignmenits. See the manuscript Preface for more details.

Web asides. We had so much material for this book that we couldn't fit it all in! Instead, we have
created electronic documents containing useful additional material, which we call Web Checl it
out. You'll find interesting theoretical and practical infarmation that goes beyond the scope of the book

ontains additional material for the
 teaching the course.

Course Materials for Instructers and Students. The Stude,
students, The Instructor Site contains a complete turnkey solutio

Copyright © 2015, Randa| E. Bryant and David R. O'Hallaron
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AMAZON.COM  PEARSON  ABOUT

ARTICLES FROM THE CS:APP
BLOG

Formal Venfication of YB6-64 Processors
We recently used the UCLIDS verfier,
developed at U.C., Berkeley, to formally
verify the Y86-64 processors described in
Chapter 4 of C5:APP3e. You can get_ Oct

Electronic Versions of C5:APP
Pearson now distributes electronic editions
of CS:APP through VitalSource, See
hitps:/ fvww.vitalsource. com/ products/compt
systems-a-programmer-39-s-perspective-
randal-e-bryant-david-r-v9780134092997
Access for 180 days (enouah for taking a
course) is available for $33.99. Perpetual
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English Edition of CS:APP3e available in
China

An English-language version of CS:APP3E
has now been made available from China
Machine Press, Such versians from previous

editions of the book have been very.. Jul 5,

Mew arig!
Prof. Casey Deccio st BYU wrote this catchy
ditty about C5:APP called Helio Summer
Break. It's pretty awesome! May s, 2017

The Memary Mountain L2 Bump

In a previous post, [ showed how the
different editians of C5:APP have used the
memory mount
memory system performance, .. May 2

A Gallery of Memory M
Through all 3 editions, C5;
memory mountains to llustrate how the
cache hierarchy affects memory system
performance. Here we compare the
memory maun! 7

Sample Pi
Section 5.14 of C5:APP3e demonstrates
how to use the code prafiling too! gprof to
identify slow portions of 2 program. It uses
as an example... Apr4
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Appendix: Good book for Learning Linux

s Linux Kernel Internal (2|54 HE LS +X)
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