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Who am |1?

Director

Graduate Institute of Networking and Multimedia
Professor

Dept. of Computer Science and Information Engineering
Appier Al Chair Professor
Visiting Professor PYLLLINOIS
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Dept. of Computer Science

University of lllinois Urbana-Champaign

Coach

ICPC teams, National Taiwan University

Research Fields: y pug
Information Retrieval, Deep Learning, Machinelfearningis e
Data Mining, Natural' Language Processing {

¢ Google & Microsoft Research Awards

> Pl of Web Mining and Retrieval Lab (R302)
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MIT — CTSS (Compatible Time-Sharing System)
MIT, GE, AT&T Bell Lab — MULTICS
U N IX (MULTiplexed Information and Computing System)

Created by Ken Thompson & Dennis Ritchie at
Bell Lab in 1969 & on PDP-7

ACM Turing award winners for the desuan of UNIXin 1983
C programming language | §

the same time, all shari
system

Major Contributors:

= Bell Laboratories, Computer Systems '- zlfer) Eifglo
(CSRG) of the Unlver3|ty of CaliferniaraifEErKIEYAEIEASED
in BSD), UNIX System Laboratories
(USG/USDBI/ATNIS/DS G/USO/USLL); etc:
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PP (1972)
& (Sittineg) <&
L Dannis (stzinding)

D. Ritchie and K. Thompson The UNIH CTine-Snarine
System Commumcatlons of the ACM, 1974
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https://dl.acm.org/doi/10.1145/361011.361061
https://dl.acm.org/doi/10.1145/361011.361061

UNIX

UNIX System Research
Laboratories

Bell Labs
Berkley

(USG/USDL/ First Edition Software

| Distributions

ATTIS/DSG/ Sixth Edition

USO/US L) / Seventh Edltlon\

/

1BSD,...,
4.0BSD

System V. XENIX MINIX
Release 2,3 /

1
UNIX

System V
Release 4

Mach SUNOS

Solaris
Solaris 2

* POSIX.1 (IEEE, ISO) standard!
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Required Text Book

= “Advanced Programming in the Unix Environment”
by W. Richard Stevens and Stephen A Rago, Addison-\Wesley,
3rd Edition, 2013. ( )

Reference Book:

“‘Understanding UNIX/LINUX Programming: A Guide te  lheony and
Practice” by Bruce Molay, Prentice Hall; 2002;
“The Art of UNIX Programming™ by Eric S. Raymoend

(

Prerequisites: %dvanced .
= Basic C/C++ programming sKill IR rgl%é%NIX &

Getting started with UNIXS 2 Mevironment
= A material from Stanford (link)

Compile, link' & debug program, gee, make,

gdb; shelllcommands

Tei-Wei Kuo, Chi-Sheng Shih, Hao-Hua i
Department of Computer Science and Informatic
Graduate institute of Multimedia and Networking, National Tai



http://www.apuebook.com/apue3e.html
http://www.catb.org/~esr/writings/taoup/html/
http://cslibrary.stanford.edu/107/UnixProgrammingTools.pdf

W. Richard Stevens (1951~1999)

Ph.D. (Systems Engineering), Univ. af/Arizona, 1982

Advanced 2k B trated B
Programminy | W TCP/IP Nustrated. B
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Second Edition

W. Richard Stevens
Stephen A. Rago

W. Richar
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http://www.kohala.com/start/
http://en.wikipedia.org/wiki/W._Richard_Stevens

Administration Misc.

Class slides & hand-written assignments
http:// www.csie.ntu.edu. tw/=pIChCHE/CONSC/SPZZS

Programming assignments; Videos &
grades (NTU COOL)

https://cool.ntu.edu. W/ COUTSES/PPPIY;

Code submission
GitHub (TBA)

Office hours

Forum fo)f reference
Ptt2 SysBrogram board

Tei W Ko [
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http://www.csie.ntu.edu.tw/~pjcheng/course/sp2025
https://cool.ntu.edu.tw/courses/55597
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[FARE] pipe
[[ARE] pipe
[[ERE ] pipe
[EEEC ] RFENEE
[EEEC ] RFRENEE 2
[E£5c] RFZES 3
[25c] RFEKHEE &FEF S HTTP Protocol
[ =1 HABrowser&HTTP Headergy T &
[99=7] structure alignment/padding
[ =1] struct and C standard

ptt2

000000000000 O0DOOCO0OODODOOODODOOODOOOODOOO0®A™OL

[ =] RFEKVE 4
[3F 1 [FAE EBD] setting open
[ =] B9 1link, stat,
= E%i? link, stat,
[=] B 1link, stat,
[?‘}S(F—q][d\ﬁa]
[(EREJ[FERE]
[ 22 ] [F8 %8 ]
[(EE][FERE]
[EE][FEFE ]
[(EE2 0/ @]
(20w ]
[(ERE 0 ]
[ 2 ][/ ]
[(EXE 0 ]
(20w ]
[(E2 10/ @]
[(EE ][0/ ]
[ 2 ][/ ]
[(EXE 0 ]
(210w ]
(2] 0/ @]
[(EE 0/ ]
[ZE2] &0

[ 2] F%)l

[ ] ﬁ% fork,

2 F2 HW2IX B&
2 F2 HW2IX B&
2R FZEHW2IX B

AR FZEHW3IIX B&
A T2 HW3IX B
AR FZFEHW3IIK &

2R FZE HW3IK B

2 2 HW4IX BR
2 2 HWA4IX BR
2 T2 HWAIX B
3 2 HW4IX B
3 2 HWAIX B&
2 2 HW4IX B&

file 1imit

chdir, opendir (1)
chdir, opendir (2)
chdir, opendir (3)

Z F2HW1 (select)

1 (EEMIAKR)D
2 (dirgz=x® =)
3 (symbolic 1link)

ARFEHWZIKEE4 (R REBRE)D

1 (mergesort)
2 (fork)
3 (BEMR&ERE)

REHWIKEE 4 (= Ebuffer)

5 (hniFE mergesort)

ARFFEHW3IILEE 6 (HE k)

(1o 38 get/post)
Cpiped
(exec/IRIE & B )
(signal)

(% case:ziR BA )
(header)

R 2 Threadf§ 77
Kernel/User Mode
Kernel/User Mode
exec¥*,

pipe, dupZ2 (1)



Topics to be Covered

Basic OS Preface/Introduction
s File I/O
¢ Standard I/O Library
Files and Directories
¢ System Data Files and Informationi{eptional)
Environment of a Unix Process
Process Control & Relatlonshlps
¢ Signals
Inter-process Communication™
¢ Thread Programming
NetworkiErogramming

Tei-Wei Kuo &
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Grading Criteria

& Mid-term exam: 30%
¢ Final exam: 30%
¢ Several hand-written exercises: 8%

4 programming assignments (GitHub): 32%
Not allow to deliver hand-written exercise -
Late for programming assignments: 10!
Plagiarism: no credit
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Relation to Other CS Courses

¢ Prescribed courses
¢ Programming language
¢ Introduction to computer programming
¢ Data structures and algorithms

¢ Systems programming (this course)
¢ System
¢ Operating systems, computer nef
¢ Advanced courses

¢ Cloud computing, large-scale inforr
system, embedded system...

Tei-Wei Kuo and Chi
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Enroliment
CS majors, double majors >
CS minors >
Others

Slide/assignment passwora:

* %k k%
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https://drive.google.com/uc?export=view&id=1IU6O9D-lNWxOYKrFrL1PHhpRxYdipBLi
https://drive.google.com/uc?export=view&id=1nsWEGVzriAeTaEYgIVNa3mB0CfqpZBXf

Enjoy & Have Fun!
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