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Operating System

CPU A3|=2l

|/O Device management

memory £t2|

file system |2




Kernel: OSOJ|A{ 2}& L2 |eve|2| AT EQ||0]
- 5ok A=, 22|, SHES|o] =43

—

-HSE 022 ¥A

Shell: AFEX2} H2ot= AF2 Xt interface
CLI / GUIZ ZZF (bash, zsh)

JEELEESCERREIE R

Application: 0{2] &l 3O O|F0{Fl T2

other application

utilities layer

shell utility
programs
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CHE HEE 0So| YIY, Y=9| &

X

CAHof 2|8t &

Multitask & multiuser X| &

POSIX (Portable Operating System Interface + X),
TCP/IP

POSIX EZ& Ot= => Unix-like OS
- macOs, i0S (™A Unix)

- Linux (?|=& Unix)
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Linux

'91: Linux Tovaldse| 29l T2 N E

QEAASEM: HE £ 2 YN (https://github.com/torvalds/linux)

B torvalds / linux @ Watch + 7. ¥7 Star | 103k % Fork 351k

<> Code 1 Pull requests 321 Actions [ Projects jhts

P master ~ Go to file Add file ~ About

Linux kernel source tree

& Watch ~ | 7.6k T7 Star 103k

’ torvalds Merge
0 Readme
I I . it.kernelorg/puby... - 11 hours ago  ¥X) 982,073
Documentation - El ) & Vi '
LICER
arch Merge tag L kerr Releases
block Merge tag fixes' of g t. el. y © 679 tags
certs .gi re: add C 9 months
crypto crypto: a 2 . last month Packages
Merge tag 'pm it. 12 D Ne pack ublished
Merge tag 'block

include Merge tag f git://git.kernel.org, y Contributors 5,000+

Shell 0.33
Objective-C 0.
Makefile 0

init kasan, arm64: only san_depth for software ...
ipc Merge branch "akpm’ (patche: And

kernel Merge tag ‘io_uring-5.11-2021-01-01" of g v += 11,209 contributors

lib 2lib: move EXPORT_SYMBOL( and MODULE_LICE... 4 days ag Other 0.

mm mm: slu Il account_slab_page() after slab pag...




Linux

2|54 HE

CHost BRI Z 7Y

ubuntu® fedora’

android &

| o =
debian n.
perating system CE ntos

https://upload.wikimedia.org/wikipedia/commons/1/1b/Linux_Distribution_Timeline.svg
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3= HH

Root directory: /

o E=2: .

S CEE2]: .. (/.. ==/)
Z CAES: ~

BHE=

Sl 2AXIQt 22, root directoryA| A|E

SHd=z

SR RIXI0f| A AlZ}

/home/sparcs/my file.txt
/var/log

/my_file.txt (. /8= 2tS
../../var/log

)




Linux Directory Structure

Filesystem Hierarchy Standard (FHS) &%
Atzo| g4, Lig, det 2t Cf2 Cl EC|

man hier @& (https://man7.org/linux/man-pages/man7/hier.7.html)

G | D) |6 | (@) | (o) | () | (o) | (o0
) (i

(o) (o) () (o) () (feg) (o) (et




FHS: /boot

HE|0of| Z4XM0l bootloader, H'E 2IX|

/hioot

Bool-Related Files
(grub.cfg, initrd_...)




FHS: /bin//sbin

bin : user binaries

212HQl Linux YZF0f, 2 X

sbin : system binaries

root user ML WA 2|X|

/bin
User Binaries
(cd, cp, Is...)

Essential Programs

/sbin
Root Binaries
(lvm, mkfs...)

Nlib(64)
Essential Libraries
for /(s)bin binaries




FHS: /1ib

lib : system libraries
HEO| W2 =2 5t= 20| =2{2| I

CHE = symbolic linkZ ¢4

Essential Programs

/bin /sbin Nib(64)
User Binaries Root Binaries Essential Libraries
(cd, cp, Is...) (lvm, mkfs...) for /(s)bin binaries




FHS: /etc /opt

etc : config files

AMAR AN oFY /X

Atz OhY 22| X2 HHO L 2K

[etc/skel : A A MM Al 7|2 DY S9| tCHIt El= =0 (.bash_logout .bashrc &)
/etc/passwd : 2|SA AI2X} HE ME HYUHS x

/etc/group : 2lSA 18 HE M

opt: optional add-ons

Non-Essential Programs

System-Specific [ ] Portable

letc ' Jopt ' lusr
Configuration Files — Read-Only
(xorg.conf, fstab...) e Program Files




FHS: /usr

usr: user programs

Qdl AIRXISE S Q|sh Hgﬂa:r,l 21X (C:WProgram FilesW)

fusr/src : A|ARIO| HWESI= D28 HE AA Hat

Jusr/share : |5 59| XI=

fusr/local : OHZ2|3[0|MS AAZ HII A| A

/usr/include : C HIOIAE 2|t ot E sk
C

[usr/lib : /lib0ll S0{2tX| gt 2fo|=2{2| C|2l &2

Non-Essential Programs

System-Specific [ ] Portable

letc ' Jopt ' lusr
Configuration Files — Read-Only
(xorg.conf, fstab...) e Program Files




FHS: /usr/bin /usr/local/bin

Binary directory X}0|

/bin : O} J|2X0| T2 T2 Q%] (2|524)

[ )
Jusr/bin : EH&tEl T2 28 2} 2| A i X OFO| I 3| X| 2k2|Xto]| 2|8l 2t2|

(= ]

Jusr/local/bin : 2H0|A HIOIAE I§7|X|S

sbin 2 2|2t 2 X}0|2t gl oL}, AlslStI| 2fsiM rootHot T

Non-Essential Programs

System-Specific ! Portable

letc ' Jopt lusr
Configuration Files — Read-Only
(xorg.conf, fstab...) e Program Files




FHS: /home /root

home

2t 2l A QX0 7|2 MME|S = Cl2E2| /%] (home/sparcs/)

root : root home

root RME 2t = CIAMEZ|

User Directories

/home ' Iroot

Normal Users Root Home
('/nome/username) Directory




FHS: /proc /sys /run

proc : process
T2MA, HE FE 2T TS 2

cpuinfo, meminfo, stat, uptime, version &

Sys: system

Clufo| &, E2t0|H], 25 HE FE I1%

run: runtime

21ElQ M IRl IS QK| (Z2O201=l 2K, AlsH = daemon £3)

Of¥

Kemel File Systems

lproc ISYS frun

Process System + Karnel Runtim
Information Information Information




FHS: /media /mnt| /tmp

media, mnt (mount)
mount : SIEQHE MM Q14 ItS3HA SR A
mnt= AL X2} mount & [, media= A|AEIO| mount & U Al

mnt directory= ¥ 2t

tmp: temporary

QUA| THY X, BE AR, AIAH ZRA| AL

Mount Points

| media imnt ftmp |
Removable Media Temporary '
(cdrom, floppy...) Filesystems Temporary Flles




FHS: /var

var : variable files

LE At HPE= I MY
/var/log : A|AEl 27 O}
/var/spool : H|&, T2IE £ 2|5t AZ O
Jvar/lib : A|AEl 22 A| |4 B = o}l
Jvar/tmp : QA| CJAE2|, /tmpEEt 22l X|&

Jvar/run : A|AEI ME K& BE| A| X735}

fvar

Variable Data
(log, mail...)




FHS: /dev

dev : device
HDD, ODDS2| A|AH! ClH[O|A T 2|X]
At F2ot=al Arg

/dev/null : CIO|E| E2i=

/dev/zero : 23| Y2 0 &

-
/dev/urandom : 2HH H|E =24

ldev
Device Files

(sda, tty..)




FHS: /srv

srv : site-specific data served by this system
AARINIM M SEl= AO|E E7 H|0|H

# MHE 2ITHOI0IE/AIE

FTP ME{S 9I8 2SS ClofEf

VCSE ¢lot repository
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Command




2tH¥ 2 (environment variable) : T2 AM|A Q| S=tof| 9Tk O|X|= BIAE
echo $[name]: #xi bash?t A2 S QI &AL [name] £3

PATH: CHEX Q| 2tHt 4 Al D156t binary fileE S ClHIE2| S (2 1

= =

wheelseminar@tong:~% echo $PATH

/usr/local/bin:/usr/bin:/bin:/usr/local/games:/usr/games




Basic Commands

Process
Commands

File/directory
Commands

Network
Commands

User/privilege
Commands

Package &
service

management
Commands

Utility
Commands

Shell utilities




1. Basic Commands

man [command]: manual, commandoi| CHSt A04 =24 --help

echo [text]: stdout@ = text %‘_":". sparcs@43b5c5dc7680: ~/test_1$ 1s --help
Usage: 1s [OPTION]... [FILE]..

. . = List in ormation abuut the FILEs (the current directory by dgfault‘aj _

Wthh [Command]. Commandgl 'IE-IE_H %:)'EE EE_=I| Sort entries alphabetically if of -cftuvSUX nor --sort is specified.

Mandatory arguments to long options are mandatory for short options too.
- - -a, --all do not ignore entries starting with .
PATH %I-;o:l ||:'_:|¢LH Elajial % O-IE|0" Do:lac:)'o-l %Exl %'I.cl)_l -A, --almost-all do not li!st implied . and ..

--author with -1, print the author of each file

Ctrl+ C:command &3 & X213 Z& = shell2 57| &

H5E3| (history), Ctrl + L(clear) -

2|&8| A 201 2]: Ctrl + Insert, Shift + Insert




2. File/directory Commands

pwd: print working directory, ¢l C|2E2| MCjA2 =
1s [dir]:list, [dir] L O/ClAE2] Z ([dir] G238 oA CIHEZ])
-atall, 32 ofY X =4
-1t list, &Ml YR =8 (57, e 28 €% 3)
-h: human-readable, k/M/GB £ At2t0| 217| 13|
-i: inode, inode =9I
cd [dir]: change directory, [dir]2 O|= (~: /etc/passwd & 9|)

touch [file]: Ot EAH ? oAl M= ACO|E & 81 DS 444




2. File/directory Commands

mv [a] [b]: move, O, CIAE2| O|F (atob)-0|5 MY S WE AL
cp [a] [b]: copy, Of%, CIMEE| SAf (a to b)

-r: recursive, ClEIE2| SA} A] T
rm [a]: remove, It AbX|

-r:recursive, ClAIE2| APY| A| T

-f: force, 411 Q10| AHA|

r—prF—F




2. File/directory Commands

mkdir [a]: make directory, [a] O|Z C|AIE2| MM / (rmdir)
-p: parents, £ 2 C|g E2| EX{SHX| FSU 20| 4o

du [file]: disk usage, O}, ClE2| 22 ==
-s: summarize, si% C|2l E2|0t
-h: human-readable, k/M/GB £ AtzH0| 12| =13




2-1. Link

inode: S Ot CHst B2 ME XS NS5t inode < 0f| O

hard link: & It 9| inode0]| CHot 2 =0l ILOIE| (same inode)
g, MY 32t 7el, ClEER] Hd X

soft(symbolic) link: ¥ & I} 9| inode& 22|12 |= B2t = IHY (diff inode)
TR HIZ2I17|2t =

©HOIZ BiHE B2 or 28 X|H 20|

drive

inode | | inode
inode ' { inode
vhee lseminar@tong > LS grep pythor inode  (inode
1 % $ ] ) 3 y y " i . .
. .

the actual data

hard link ) file soft link )

Bdﬂ‘ﬂ

direct reference

maintained by the file s




1n [target] [name]

wheelseminar@tong:~/appleseed$ 1n -s b ¢
wheelseminar@tong:~/appleseed$ 1s

a b ¢

wheelseminar@tong:~/appleseed$ 1s -al
total 12

drwxr-xr-x 3 wheelseminar wheelseminar 4096 Jun 29 01:37 .
drwxr-xr-x 8 wheelseminar wheelseminar 4096 Jun 29 01:25 ..
drwxr-xr-x 2 wheelseminar wheelseminar 4096 Jun 29 01:36 a
-rw-r--r-- 1 wheelseminar wheelseminar @ Jun 29 01:37 b
Lrwxrwxrwx 1 wheelseminar wheelseminar 1 Jun 29 01:37 ¢ -> b




shum@sol:~$ 1s -1

total 20

drwx------ 2 shum staff 4096 Jan 16 22:04 mail
drwx=-=--- - 3 shum staff 4096 Jan 16 14:15 cscl28
drwxr-xr-» 2 shum staff 4096 Jan 13 16:42 public
druxr-xr-x 2 shum staff 4096 Jan 16 14:07 public_html
- W= ==~ 1 shum staff 628 Jan 15 20:04 verse

Y
filename
dateltlme last modified
size
group name
user (owner) name
number of hard links
l executable
other (everyone) permissions
group permissions writeable
user permissions readable

file type




2-2. Permission Commands

drwxrwxrwx

chmod [privilege] [file]:change file mode, [file] &2 #otHA e
[privilege]: 3X}2| 8FIA £X}: ALK} s HA| e Execute

2Xt™9 8 E: (u/g/o)(+/-/=)(r w x -) chmod 777

/LN

rwx | rwx | rwx

Owner | Group | Others

https://www.reddit.com/r/linux/comments/ayditr/chmod_cheatsheet/

chown [user].[group] [file]: change owner, [file] 2SX} B1A

-R: recursive &M



3. User/Privilege Commands

whoami: Li O| & =&
su [user]: substitute user Ct2 AI2XI2 F=t
[user] §12 W= root2 Fet
sudo [command]: substitute user do CtE Ar2 A} et
A2 X} M2tk 10| root AHokS 2| 2IoH At
sudoZ ALEot?| 2l5HAM
/etc/sudoers O} +~H

sudo 1& |§X Ft

passwd: password: AH2Xte| H|UH S H1A

= H|HHS HPBA F2 AE

|0
Hu

g
ofl
<2




3. User/Privilege Commands

adduser [name] ([group]): [name] O|S8| ArX} =2}
deluser [name]: delete ~ [name] O|S2| ALK} AbX)|
[user] §i2 W= rootE Tzt
usermod [name]: modify ~ [name] O|S8| AtEX} & ME! (option &)

Jusr/sbin S0 =x{

addgroup [name]
delgroup [name]
gpasswd [name]

groupmod [name]




4. Utility Commands

cat [file]: concatenate, [file] LHE ML =&
head [file]: Ot A|ZtEE 102 =3
tail [file]: Ot BHE| 10= =2

-n: number, =8 & & ™ Ot

wc [file]: word count, [file]e| & £+, EtO{ 5~ HIO|E &~ =

less [file]: & O 2ZT5HH =4, vimzt FA}




4, Utility Commands

vim [file]: CLIOJC|E] A

—
lesso| Z3et A4, QY 215 + HE 2

ot

olr

i insert mode, esc® Et=
u: undo
:lnumber]: [number] = 32| (:wq, :q!, :w [name])

/[regex]: [regex] LHE ZAH

Normal Mode

Press i
Press : Press
(colon) ESC
Press

ESC

Insert Mode Command Mode Visual Mode




4. Utility Commands

2=/ L= A

tar [target]:
JELS]

-c (create): ¢
-x (extract): 2= E7|
X|SHALS}

(=5 |
=i

-v (verbose): RIsiAtzl =

-z (gzip): gzipL & Q=/3HA|
-f (file): L&/ HBE MUZ £
tar -cvzf [source] [target]

tar -xvzf [target]




4, Utility Commands

find ([dir]): [dir]ollA Sict= TS ZiAH
-name [name]: EFYHO| [name]Ql T HA4
grep [regex] [file]: global regular expression print
HtAlol siEd5t= = Aot =3 (https://regex101.com/)
EX T2} S0{Z ojo| A R=0| BHO| AR => mo|Z=atQl (|) 2F Xt
-i: CHAZAL 12 ofgt
-n: OIUO|Me| E Ha E =9

-r: R FHE .2 319 TR EfAl




5. Process Commands

ps: process, S1X{ AGHE| ] Q= ALEX|O| MR AM|A =S
el EIOIZNA =
-f: RSt &3
PID: T2 M|AJ} SCtHl= 1O HS
PPID: Z2MAS Aot 28 TZN A9 PID




5. Process Commands

fg [process](foreground), bg [process](background): ZE2AN|AS

foreground, background& 2!

[command] & backgroundd|A [command] &!sH

nohup [command]: no hangups, [command]2| stdoutS ./nohup.out It 2
2|CiOlM 2 shellat ST 2 AA

nohup [command] &: [command]Z backgroundOiA] shelldf S&!EO = AlaH
Ctrl + Z: 9% shell2 HQstD Y= T2 M|A S backgroundz E'H

jobs: background process 25 =&




6. Network Commands

wget [http-address] (web get): [http-address] If&!

ClEE2|0 Z2 0ISL2 LIRZRE

ping [address]: [address]Z ping= 11—3-'6101 E| S0t = A|I2HS Ht=2 A

HE DNS A%o| gto] 2t AL ping 8.8.8.8 52

ifconfig: XS HELIA 014 ME ==ed

-~

ubuntu@ubuntu: ~

ubuntu@ubuntu:~% ifconfig
ethoe Link encap:Ethernet HWaddr 00:0c:29:3c:73:32
inet6 addr: fe80::20c:29ff:fe3c:7332/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1
RX packets:0 errors:@ dropped:® overruns:® frame:0
TX packets:94 errors:0 dropped:® overruns:@ carrier:0
collisions:® txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:20948 (20.9 KB)

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:16 errors:0 dropped:® overruns:@ frame:0
TX packets:16 errors:0 dropped:® overruns:@ carrier:0
collisions:® txqueuelen:@
RX bytes:1312 (1.3 KB) TX bytes:1312 (1.3 KB)

https://www.howtogeek.com/118337/stupid-geek-tricks-change-your-ip-address-from-the-command-line-in-linux/

Sz &

s




7. Package & Service Management Commands

S SAHIEIS2 S T2 M ES 22|sh7| et package manager HHS3 2HX| 1 US
Debian AH¥ (Ubuntu £): dpkg, apt, apt-get
Redhat | (Cent0S S): rpm, yum
apt (advanced package tool) (Ubuntu)
apt update: package S 2iG|0|E
apt install [package]: [package]®t dependencys &4
apt remove [package]: [package]2} dependency= A%l
apt purge [package]: dependency, 2FaAA TF2UNFX| ARX|

apt search [regex]: [regex]2} OHX|E|= package 2AH




7. Package & Service Management Commands

Daemon: A|ARIO| AF3I0 £ AEH(F2 )7L EIH X502 St TRAA

X|& X0l MH|A XI2E 2I5t0{ OSOIA =1 a2

=/ - o= T

Jm
ox

S
Ui 12}2 E0M SESHH XWXl @ 30t glS F R Al &
HE| A| =80} 3t= daemonS 2 /etc/init.dof| Heo|=!
sshd, httpd, apache2, mysqld, ...

systemctl (system control) / service: daemon £f2| 04
systemctl|QIX| serviceQlX|= B{EITHOICE CFS
start [daemon]: daemon A|&F
stop [daemon]: daemon =X|

restart [daemon]: daemon A{A|=E




8. Shell Utilities

[process-a] | [process-b] (pipe) [process-all| stdouts [processb]e| stdin® = 1A
ex) Is -al | grep [regex]: Is -al 2| Z3} = [regex]2} LX|ot= & &

Redirection: stdin/stdout/stderrS £% Ol 2 redirect
[command] > [file]: [command]Q| stdoutO] [file]=
[command] < [file]: [file]O] [command]8] stdinS=

[command] 2> [file]: [command]e| stderrO] [file]=




Q&A

XD X2

Appleseed 2| 2020 712 E! linux M|O|L} X} &2
9! sparcs Li linux M|O|L} XI&




