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HEO| @A EH A MBR S.E 22 &tof D2 2[0) 2

HE RHE YUHOR SUNK SN PEY SAHKES MU UTE HEES

e B
FEZFHM= BE ZHE GRUBE A&t 7|28 o=z ZE| £EH0| Ot 82
GRUB Hlw& EHotA| i HZ 2E X s T
£Elgt GRUB HwE Z85IH T /etc/default/grub Lt Y2 =7
& HEJ|Z Jetc/default/grub TS ¥ GRUB_TIMEOUT_STYLE=hidden 0f #
Z7t5t1 GRUB_TIMEOUT=0 0 A 02 1022 =d3t=0| 0| 22 GRUB O &7t
S35 A[ZIQE AZHO| X|LIY 2 E IP¥o| (522 T
#® sudo update-grub H3 =4
FE 20 252 AHES W22 2F5l= AdEE =
¢ 2|52 22 /boot C|HEE| OF2{0f vmlinuz-HHH 2| HEHZ XS
FefFE Mg dXct = YH0|EE otH 20| =72 dd
@ Is /boot/vm*
/boot/vmlinuz /boot/vmlinuz-6.14.0-15-generic /boot/vmlinuz.old
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v’ systemd A{H|A THA|

systemd AM{H|A EEA[O] O| 2 2|527F 248 S25H7| Al%fet A

LEEN M systemd MH[AE 7|&E9| init A3 EEE OMTH AOZ CHYTH MHIAE
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& g|EA0 HEl ObA

v’ systemd A{H|A THA|
o FEIT I AIX|Z7} SHE|A Ste{E Jetc/default/grub TS| GRUB_CMDLINE_
LINUX_DEFAULT="quiet splash"0{lA] quietE AtX|3}1 sudo update-grubS A3 5}0]
HAE |22 ®Me
o SE HA[X|7l EHE|=0 24E MH|AZ HLYEOE AR E|=X[(OK) OfL|H
MY OIX|(FAIL)E LIEFH
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AO| HE| NIK

v’ systemd A{H|A THA|

HAIX|= 28 2 dmesg BHO|L} more /var/log/bootstrap.log BHO 2 2}olat =
olo
AN OO

dmesg & OQE A= HA[X[O= o2 AlZfdf gtEE A & OfL|2t SHEO
AAMel #EHE Ar 25 IS0 US

[ 9.000000] Booting Linux on physical CPU 0x0000000000 [0x61010000]

[ 9.000000] Linux version 6.14.8-15-generic (buildd®bos@3-armé4-008) (aarchés
~linux-gnu-gcc-14 (Ubuntu 14.2.0-19ubuntu2) 14.2.9, GNU 1d (GNU Binutils for Ubu
ntu) 2.44) #15-Ubuntu SMP PREEMPT_DYNAMIC Sun Apr 6 14:37:51 UTC 2025 (Ubuntu 6
.14.0-15.15-generic 6.14.0)

[ 0.000000] KASLR disabled due to lack of seed

[ 0.000000] Machine model: linux,dummy-virt

[ ©.000000] efi: EFI v2.7 by EDK II

[ 0.000000] efi: MEMATTR=8xba5180818 MOKvar=0xb82d0000 INITRD=8xb82e6al8 MEMRE
SERVE=0xb82e6398

[ 0.000000] secureboot: Secure boot disabled

[ 0.000000] OF: reserved mem: Reserved memory: No reserved-memory node in the

DT

[ 0.000000] NUMA: Faking a node at [mem ©x0000000040000000-0x00000RBOLT T ff
]

[ 0.000000] NODE_DATA(®) allocated [mem @xbfc@8288-8xbfcldchf]

[ 0.000000] Zone ranges:

[ 0.000000]  DMA [mem ©x0000000040000000-0x00000000DTFfffff]
[ 0.000000] DMA32 empty

[ 0.000000] Normal empty

[ 0.000000] Device empty

[ 0.000000] Movable zone start for each node

[ 0.000000] Early memory node ranges

-More--
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o El:IT_I—AOl I='E| ‘||-7t-|

v’ systemd A{H|A THA|

o FHAONAE= init ZEMAYE ME[ASE AWM =0 et init ZEMAE HS
MMEl T2 MHAZA PID7F 194

o 2EEL 1504 HHEE init (Al A|AEI MHA B2|XIZ systemd S AL 317
NES

® ps -ef | more

root 1 0 009:237 00:00:02 /sbin/init

root 2 0 009237 00:00:00 [kthreadd]

root 3 2 009237 00:00:00 [pool_workqueue_release]
root 4 2 009237 00:00:00 [kworker/R-rcu_gp]

root 5 2 009237 00:00:00 [kworker/R-sync_wq]

root 6 2 009237 00:00:00 [kworker/R-kvfree_rcu_reclai
m]

® |s -| /sbin/init
Irwxrwxrwx 1 root root 22 3& 28 15:48 /sbin/init -> ../lib/systemd/system
® systemd MH|2 THOIME ES RF MAe§ 200 ZEDE 3i0ig Y



systemd service

v systemde Z|FAQ| A|ARO| AH|A HE|IXIZEAN FHAQ| init Z2MATLSHE 2 HS
CH Al =2t

v systemd= Lt AMH|A Hl25 Al&otl Z2MAS0] SEIE wXAIoIH A|ILABS SEISE
|
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systemd service

& init ZTEAMA

& 7=V init ZTEMAII AT ZEE XX OZ AUMSIH CIE TZMAE SEA|IZ =G|
S init MH|AE systemd AMH[AZ CHA| &

¢ man init2 QIS EH systemdOf LS MHO| =

€ man init
SYSTEMD(1) systemd SYSTEMD(1)
NAME
systemd, init - systemd system and service manager
SYNOPSIS

/usr/lib/systemd/systemd [OPTIONS..]
init [OPTIONS...] {COMMAND}
DESCRIPTION
systemd is a system and service manager for Linux operating systems.
When run as first process on boot (as PID 1), it acts as init system
that brings up and maintains userspace services. Separate instances are
started for logged-in users to start their services.
systemd is usually not invoked directly by the user, but is installed as
the /sbin/init symlink and started during early boot. The user manager
instances are started automatically through the user@.service(5)
service.
For compatibility with SysV, if the binary is called as init and is not
Manual page init(1) line 1 (press h for help or g to quit)
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systemd service

& init ZTEAMA

v init df 2AE AJFHE DA Jetc/initd CIHFEC[0] Q2T OFX L& MH[AO] AT EHE
OhHOol Hot U=

v init 23R E YA O] MH|AQL systemd AH| AT} OFE] S &= THE 7|
v Is /etc/initd

alsa-utils cups open-vm-tools spice-vdagent
anacron dbus openvpn ssh

apparmor gdm3 plymouth sssd

apport grub-common plymouth-log sysstat

bluetooth iscsid procps ufw

console-setup.sh kdump-tools rsync unattended-upgrades
cron keyboard-setup.sh saned uuidd

cryptdisks kmod screen-cleanup  whoopsie
cryptdisks-early open-iscsi speech-dispatcher x11-common
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systemd service

7/

% systemd unit
v systemd= TH| A[AES A[ESE
v de 22| tiee| Ol &2 M
v 4 RHA2 20|80 SRE A
v
® service: AlAE-II A—'Hl/\ OL_IOE |:-||E° |II- 2.53 xHMII- 'EE
® target FRZ 1Y
® automount: LA EZ| AF FX0|M Xtz O E ZEE &
® device: 2|52 TX| E2[0f /= TXE
® mount C|HEZ] AE FxO| ORE ZQEE £
® path: Tt APAHRIO[ MHRAUO|LL CIHER] & H2F 2t
® scope: 2{FOAM WHE ZE2MAE 2E|
® slice: A|AHIS| Z2NAE ASEHE &
°

socket: 2 S Bt2|St= SRS Z AF INET, AF_INET6, AF_UNIX Socket Stream,
Datagram, FIFO X| &

® swap: 2 K| e
® timer: EIO|H 2f AHE 7|5 2|

14
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systemd service

< systemctl HH

v SXF0 QU 53 - I AS

useriemyubuntu:-$ systemctl

UNIT LOAD ACTIVE SuB DESCRIPTION LA
6$€¢) s AT
basic, target loaded active active Basic System
bluetooth. target loaded active active Bluetooth
cryptsetup.target loaded active active Local Encrypted Volumes
getty. target loaded active active Login Prompts
graphical . target loaded active active Graphical Interface
local-fs-pre. target loaded active active Local File Systems (Pre)
local-fs._ target loaded active active Local File Systems
multi-user. target loaded active active Multi-User System
network-online. target loaded active active Network is Online
network. target loaded active active Network
(425
LOAD = Reflects whether the unit definition was properly loaded.
ACTIVE = The high-level unit activation state, i.e. generalization of SUB,
SUB = The low-level unit activation state, values depend on unit type.

229 loaded units listed. Pass —all to see loaded but inactive units, too.
To show all installed unit files use 'systemctl list-unit-files'

16



systemd service

< systemctl HH
v M 7R =4

useriémyubuntu:~$ systemctl -a

UNIT LOAD ACTIVE SUB DESCRIPTION
(d=)
dev-hugepages.mount loaded active mounted Huge Pages File System
dev-mqueue.mount loaded active mounted POSIX Message Queue File
System
® home mount not-found inactive dead home .mount
proc-sys-fs-binfmt_misc.mount loaded inactive dead Arbitrary Executable
File Formats File System
run-vmblock\x2dfuse . mount loaded active mounted VMware vmblock fuse
mount
snap-bare-5.mount loaded active mounted Mount unit for bare, revision 5
snap-core-11743 .mount loaded active mounted Mount unit for core, revision
11743
(=)

17



systemd service

< systemctl HH

useriémyubuntu:~$ systemctl -t service

UNIT

LOAD  ACTIVE SUB DESCRIPTION

accounts-daemon,service loaded active running Accounts Service

acpid.service

alsa-restore.service

apparmor . service

apport.service
generation

atd.service

avahi-daemon.service
(d4=)

loaded active running ACPI event daemon

loaded active exited Save/Restore Sound Card State
loaded active exited Load AppArmor profiles

loaded active exited LSB: automatic crash report

loaded active running Deferred execution scheduler
loaded active running Avahi mDNS/DNS-SD Stack

18



systemd service

< systemctl HH
v R MEA AR
adam@adam:~$ sudo systemctl start cron
[sudo] password for adam:
adam@adam:~$ systemctl is-active cron
active

19



systemd service

< systemctl HH
v 9Ll MH|A AEf 2ol
adam@adam:~$ systemctl status cron.service

cron.service - Regular background program processing daemon
Loaded: loaded (/lib/systemd/system/cron.service; enabled; vendor preset: enabled)
Active: active (running) since Fri 2023-09-29 01:36:48 UTC; 1h 12min ago
Docs: man:cron(8)
Main PID: 811 (cron)
Tasks: 1 (limit: 4524)
Memory: 428.0K
CPU: 48ms
CGroup: /system.slice/cron.service
L—811 /usr/sbin/cron -f -P

9& 29 01:36:48 adam systemd[1]: Started Regular background program processing
daemon.

9& 29 01:36:48 adam cron[811]: (CRON) INFO (pidfile fd = 3)

92 29 01:36:48 adam cron[811]: (CRON) INFO (Running @reboot jobs)

20



systemd service

< systemctl HH
v aR MEA FX
adam@adam:~$ systemctl status stop cron
adam@adam:~$ systemctl status cron

cron.service - Regular background program processing daemon
Loaded: loaded (/lib/systemd/system/cron.service; enabled; vendor preset: enabled)
Active: inactive (dead) since Fri 2023-09-29 02:50:22 UTC; 9s ago
Docs: man:cron(8)
Process: 811 ExecStart=/usr/sbin/cron -f -P $EXTRA_OPTS (code=killed, signal=TERM)
Main PID: 811 (code=killed, signal=TERM)
CPU: 49ms

9 29 01:36:48 adam systemd[1]: Started Regular background program processing
daemon.

92 29 01:36:48 adam cron[811]: (CRON) INFO (pidfile fd = 3)

92 29 01:36:48 adam cron[811]: (CRON) INFO (Running @reboot jobs)

9& 29 02:17:01 adam CRON[5230]: pam_unix(cron:session): session opened for

21



systemd service

» 25
v' colord.service?t & S QK| is-active FH2 = =40l
v colord.service & EX|
v’ colord.service2| &E{E =0l
v' colord.serviceE CIA| A|%}
v' colord.service2| &EHO|A PIDE &9l

22



systemd service

< systemd 2F Run Level
v" Run Level2 21X A|AEIO| HENE LIEIU = oF Xt2] =AHZ A} S, s Z&)
v systemd?@| target X2 /usr/lib/systemd/system C|H E2|0f E=XY

v" Run LevelOf| 3f&3t= runlevelX.targetO| M|&E[=0H O]= Run Level0f =3t AFEX}C|
HO|E flot =8 23

v" Run Level I} target unit2| 2t

Target File(Symbolic Link) Target Original File

0 runlevelO.target poweroff.target
1 runlevell.target rescue_target

2 runlevel2.target

3 runlevel3.target multi-user-target
4 runlevel4.target

5 runlevel5.target graphical.target
6 runlevel6.target reboot.target

23



systemd service

< systemd 2F Run Level

v

v

S target =2l systemctl get-default

graphical.target

N 5

X Run Level 22! runlevel

7|2 target A

HElgt Iff SESH= 7|2 Run Level2 01|7<1 o= /etc/inittab el o X| ™3O L}
X| 22 defaulttargetO| 7}2|7|+= target RO 2 HAE

default.targetO| 7}2|7|= 7|2 target2 CHS 1 22 A0 2 X|H
systemctl set-default <name of target>.target

O] HHZ /etc/systemd/system C|HEZ| of2fo| =2 AA QI default.targetO]
7t2|7| & target LS HA

SAXH target@! graphical.targetOl M multi-user.target 22 #4: sudo systemctl set-
default multi-user.target

created symlink /etc/systemd/system/default.target —
/usr/lib/systemd/system/multi-user.target

2tQl: Is -I /etc/systemd/system/default.target
Irwxrwxrwx 1 root root 41 Sep 2 00:18 /etc/systemd/system/default.target ->
/usr/lib/systemd/system/multi-user.target

24



systemd service

< systemd 2 Run Level
v" Run Level 0 O[L} Run Level 60f 3 E3t= targets 7|22 = X|°d5tH CHE
v 7|2 target2 graphical.target(Run Level 5) 22 sis= A0 £
v 7|& target2 CHA| graphical.target 22 HZA: sudo systemctl set-default graphical.target
Removed "/etc/systemd/system/default.target”.

Created symlink /etc/systemd/system/default.target —
/usr/lib/systemd/system/graphical.target.

v' systemdO| A{ Run Level &
® systemctl isolate multi-user
® systemctl isolate runlevel3

25



systemd service

< systemd 2F Run Level
v T ABAIREEE S

o AAHI E2X7t US B2 AM2HS rescuetarget 7% (Run Level 1, Run Level
)= HASH HAYOF 2

o CiE ALEAL ZEOM AJAE Z2[XI2E ALEE = Qe T AFSA REZ H2ot=
A
A

e O| ZE= Bishsy| [Of| ChE AFBAIE2 20HRE SlioF &
)

o [ Y T OtLtE ArESHH B AEAT REZ T2

€ systemctl isolate rescue

€ systemctl isolate runlevell

€ init1

& telinit S
o CHY AISR BEZ MESH I HHO|YH 2|57 HAE BER BYE
o T AISR BEO|AE HIE root S E QRSO AlABT BEIE HE el

Ot CHA| CFS AFEAF REZ et
C

o TH ArEXT REOM OFF ALEA EREZ 2ot reboot EEO[L| systemctl
default B3-S AtE
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systemd service

< MH|A E2

— O T

v Ubuntu MH|A SE2 systemd A|H|AE O|&%t= Z{0| Yty

v service It M35 systemctl daemon-reload, systemctl enable @HO{ £ A3MsI0f
MH|AE 55t 2dotAl

v MH|A I -

3
Z2: Jetc/systemd/system/ CIZI E 2|0 service LY S 4
&: Lt g2 7| 282 228 &

[Unit]

Description=My custom service

After=network.target

[Service]
ExecStart=/path/to/your/script/myservice.sh

Restart=on-failure

[Install]
WantedBy=multi-user.target

27



systemd service

< MHASF
v AMH|A IO WE
® [Unit]
& MH|29| HIEIH|O|E Lt o|&d = F2
=3

¢ Description2 2 AMH|A AES After2 AH[A AE FOf| HERIZ 7}
TH| [0 0f gt= BAlZ = U

® [Service]
& MH|A AlSH g Ol &S X
@ ExecStart: A{H|A A[ZH Al A
€ Restart; AH|A 7 Alnfgts j
® [Install]
& MH|AJ}HE A| AFECE A|RE|EE st &

¢ WantedBy= AH|A7F OfFH A E{O A A[ZE|0{0
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systemd service

» MHA 52

v MHIA S 9 23

= O
o MH|A mAZ WS T systemd0| Al MEF MH|AF IAA|7| 1 g3t
€ sudo systemctl daemon-reload: {22 AlH|A OYS A S0| =& systemd
22 RAIZ
® AfH[A Ztg|
& MH[AYVEH SEED JdAlX=X] 2olstn, Hof Wet A%, SX|, FE]
slo|2 B A ol2

|.|-|

MH[ATF B A AFS 22 AR E|
myservice.service:

£ =43} : sudo systemctl enable

AlZ}: sudo systemctl start myservice.service
S X|: sudo systemctl stop myservice.service
THAEE: sudo systemctl restart myservice.service

® 6060 o

A} =HOI: sudo systemctl status myservice.service

29
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% shutdown &

v 22 AAHE M aMo 2 TR A2 shutdown 3H2 AHES= A
v ANAEEZ ZESHE CHE ™S 22| shutdown FE2 CHYet T8 HHE NS
v A2 ZE 20| Run Level2 HIE e AFEE = UAS
v ARE B4
o Al shutdown [&M] [AZH [HIAIX]]
o =
¢ -k 2H=Z AAEZ ZE5= AO| OtL|2t AL XSO A HIA|X|TH ©E
& - SE3HZ TYA|E
¢ -h: ZESHL halt 4EHE O|F
& -fHE HA|Z2Z O] IPHOf| A fsckE WEF = UAS
& ¢ O|™0 W& TE shutdown BEHS FA
o AlZt: ZFET AlZHhh:mm, now)
o MA[X]: E= AFEXO|A 22 HA|X|
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% shutdown @&

v SAZE
® shutdown HHOZ A|ARZ ZA| ZESIHE -h M1 27 A AlZHnow)E K|
® sudo shutdown -h now

=7 A|ZI0| nowO|BE 2 HIE A|AHI =73 HX}TJ A|2HE

v OAIX BEYD =&

AN A LES AME T2 AFEASO| UCHH A[AEO] SEE T HAIX[E 20

o
Hes MYotn ga2lg Al —’F—010F 2

NAHES Z2E 0f shutdown BHOR HAIXIS Y 4 US

AEXLS0| HAIX|E 2 FE|g AZH0] BR5I2 =2 A[ZHE nowZ A[YSHH Otk
EXM AZIS XA

2 20| A|IA|O0| SRE|EF 2780t HAX[E 2 Ch=1F 0] X8

usert@myubuntu : ~$ sudo shutdown -h +2 "System is going down in 2 min"
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% shutdown @&

v AZE RALE
® shutdown &2 Of
o 3% 20| A|LES MAIASIES
usertf@myubuntu : ~$ sudo shutdown -r +3
- EEES
® shutdown BEE FASHHEH -c FHE ALE
usert@myubuntu : ~$ sudo shutdown -c
v HA[X][2E 2L} 7|
® shutdown BES 2ASHA|= B0 AAEXASOA HAIX[Z 2L EH -k S8 S AE
userl@myubuntu : ~$ sudo shutdown -k 2
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% Run Level 84

v AMAHEIES ZESH=E CHE 2 Run Level2 HE5= A
v telinit 3H 92 Run Level2 0 22 HAY|
v Run Level H4
® I =:sudoinit0
® XiA|ZE: sudo init 6
v systemd 7|52 ALEE U= targetE HEG}
o 5=

sudo systemctl isolate poweroff.target

=
il

sudo systemctl isolate runlevelO.target
® X{A|ZE

sudo systemctl isolate reboot.target

sudo systemctl isolate runlevel6.target
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* J|EFAAE B8 ¥Y

v shutdown H &1t Run Level ¥ 2|0] A|AHES =5 '—f MAIZSEZ| 2lo] ArE "
U= BHLE halt, poweroff, reboot?t JA=0| systemctl FH| &l=2 &3

Is -1 /sbin/halt
Is -1 /sbin/poweroff
Is -1 /sbin/reboot

B2 F systemctl FHOE A|AHS
o Bd== &2z EXs5IH

<

SEotL XA[&etCh= 2/
YE2E AH 7X Ll A= A

v halt, poweroff, reboot ™2 /var/log/wtmp L0 A|AHR FE 7|E2 7|10 A|AE
ZE S {LF YA|EF

O] HHEL Run LevelO] 1~5Y [If YEH O Z shutdown HHS &=
v Ab28H A 9l 2i

<

o

<

® -n: XA|ZO|LL BE MO syncE ZTESHX| US

° 22 MAIZSHALE SE5HK| = B | Fwtmp IH0| 7| 2S5 54
o -d:wtmp THYO| 7|22 H7|X| e -n: NS -d SHS EE

o - ZH= FHS AAHSIH shutdown= §%6}X| xS

o p AAHO NY S
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Daemon Process

O=2 2|58 HAsRENM SE5tH S0t MH[AS MSdte Z2MAF 2[0|
2|52 A" SEStes & MHL HO|HH0] &~ MY, /A H&5 MY & 435
MHIAE XNSots ZEMATEHE

O2 2XM 242 SESs A 1 0=
HEAIO| 912

o 1 P =]

mjo

kl
hifl
Ot
rir
=)

I o2 o3l sAfoh=

— o
OfL|2tEH A|AEIS XS d
i O=0f 2|t HA2 a0l 0 o282t SESICHE MH|A 2780 @ *_1
Ol =0| i o A7 Ao 2 EXGEC = MH| 20 SESH= O A|ZH0] &
Zal 2 oIx|of I23iCH= XAl 912
ZXH0|= v H=20f 2|5 S25t= HEil= Hl=0| MIH2 SAHX| M A|AHO

MEIAE HSE =+ BlS

SAYe| 42 A|AHES W2 ENAM 2y SES A At =2E2 5= H20]
L |:||

ot
Mo
14
|O
A H
>- |
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Daemon Process

<« I 0=

v H22o FF7t SOLIAt 0| &2|ot7| flet +1 HI20| S8

v %'=Iﬁ9 7 HZ2 0[F0] inetdA 2Lt REF0M= 22 7|50| £ &l xinetdS AL
v #H 02 UES3 MB|AS H&ot= H22 2

v AREAZEHERIS MB|AE RESHH 1 H=0| O|F #OIA siEst= MBI H22

=
SXHA7|E A
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Daemon Process

% 02| =4

v systemd &

systemd+ initE CHASH O 2

systemd= 1T ZEMAZM Z2NA HEEL Y Z2MA0[H A|AEL| HEIE

SeHez Hocte g2 s Y

pstree HHOZ T2 M A0 MWl LXE 2QISHEH systemd”t CHE H=S2| =4
8= O ':”QFOUH & =

o]o
AT
pstree

adamimaster:~$ pstree
systemd—-ModemManager—3*{ {ModemManager} ]
-NetworkManager—3=[ {NetworkManager}]
—accounts—daemon—-3=[ {accounts-daemon}]
[ —avahi-daemon——avahi-daemon
—colord—3%[{colord}]
—CTon
—cups-browsed—-3#[ {cups-browsed}]
—cupsd
—dbus—daemon
—fwupd—3%[{fwupd}]
—qd dm~session-wor dm—wayland-ses—Egnome—session—b—a*[{gnom
E 3=[ {gdm-wayland-ses}]
*[ {gdm-session-wor})
*[{gdm3}]
—gnome-remote-de—3x*[ {gnome-remote—de}]
—multipathd—6x[{multipathd}]
—polkitd—3%[{polkitd}]
—power—profiles——3+*[ {power-profiles-}]
—rsyslogd—-3x*[{rsyslogd}]
—rtkit-daemon—2*[{rtkit-daemon}]
—snapd—=a*[{snapd}]
—sshd—-sshd-session—-sshd-session—bash—pstree
—switcheroo-cont—-3%[{switcheroo~cont}]
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Daemon Process

2ol Zy

/7
0‘0

v kernel thread §|=

7E EES Z=MANY 242[5H= 420 HE O

ps BHOR OIS W IS0 SO Y ZE2HAS

O M0 CHEE kZ2 AEMCL 2F0|= O|F BtEA] &5 %=

712 22 22 Y=5Oo|Lt M22| 22|, ClA3 57|zt 52 s=dotH A 2
22 pID7F EEHEN UAS

ot = Ao =M OIE0] systemdet™M HE HE= sHAIZ7|= 24 Q22
kthreadd

ps HHOE SQIGEH B = 7HE 0| 22| PPID7t 2HAUZ & = A

adam@master:~$ ps -ef | more

UID
root
root
root
root
root
root
m]

PID PPID C STIME TTY TIME CMD
1 0 0 09:23 ? 00:00:02 /sbin/init
2 @ 0 09:23 ? 00:00:00 [kthreadd]
3 2 0 09:23 ? 00:00:00 [pool_workqueue_release]
4 2 0 09:23 ? 00:00:00 [kworker/R-rcu_gp]
5 2 0 09:23 ? 00:00:00 [kworker/R-sync_wq]
6 2 0 09:23 ? 00:00:00 [kworker/R-kvfree_rcu_reclai
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named
sendmail
smtpd
popd
routed

smb

Daemon Process

|El
U

=l E NMBlA H3B

HERI It AIAE HHIA XS
DNS AHIA HlS

OlE MBIA XMIZ

0iE 85 dl2

Jle2 BHXlg MUIAE M3

S IP 2tHE HIOIZE MBIAE B
oot AHIAS MlS
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Daemon Process

=

syslogd 21 J|8 MEBIAE WS

sshd A Bot AHIAE M3

in.telnetd A ES AMHIAE WS
(@)

2S¢l MEIASE HS
2

ftpd M &
|12t SJ13t MHIASE HlS

ntpd A
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Boot Loader

2E E0Es AHE2 W22 2EY5t= 9= =
ilfjﬁOﬂ: LILOR} GRUBEt= F 7HX| RE 207 /=0 FEF0A= GRUBE 7|22 =
GRUBE= grand unified bootloader?| fAt= 2|20 ME&HQ 2E 2 QI LILOL| HHEE
Egl-o|-02| GNU J.LEX‘"EO' O|QI-OE 7H|=||-
GRUB&= LILOO|| H[S{ CrEat 22 FHEO| US

® LILO= 2|SA0MEE AFE S &= UX| T GRUBE | EOME AMESE = US

® LILOO|| H|s|f &gt AtEO| He|

o B I FYS MBSO 2HY + US
o E| T J|52 X2

GRUBS| %|Al HHHM-2 GRUB2 214 GRUB2= GRUBE CiA|st Ao 2 LEEE= GRUB2E
72 HE EHE AR

GRUBO| H|3l GRUB2E O|Adut Z=2t7t I EO0IHAM SHLE BF :

o

=4S

mot

A Ol©S
T AADO
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Boot Loader

< GRUB2 Z+# C|HE2|ef It
v' /boot/grub/grub.cfg Lt
® /boot/grub/grub.cfg Tt 7| =] menu.lst LY S CHASHE 7|2 A7 ot =2
menu.lst Tt 0t Ee| AFEAIL 2Y =dY = §lE
® O| mY2 Jetc/default/grub LD} /etc/grub.d CIEE2| Of2jof Q= ATEHEE
AN A

o LIS LHE2 +HI2{H /etc/default/grub LD} /etc/grub.d CIEE2| Of2f0f R
A~3AHEE #7350 g

>_
rr

® = 2l: sudo more /boot/grub/grub.cfg
v Jetc/grub.d C|H EE
e O| C|HER[E= GRUB 23 EEE 7HX|1 QS
o AIEHES2 GRUBL BHO| AAE I =MUlZ HAE[0] grub.cfg THES A-d
® |s /etc/grub.d
v’ Jetc/default/grub Lt

° OI o ofl= GRUB | & 478 LHEO| ME K0 Y2 GRUB A3 EEY} O] miY=
AN grub.cfgdll 7|5

® menu.lst Tt} H| =5t H&tg =

® cat /etc/default/grub
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Boot Loader

RN

=T

AMAERZ THAIZISHA GRUB M/ 27| 2tHE &9

O Z=7] 2tHO|M EE =M BHE EE= Tetol 2 AHME Ot 2 WM =7
ro splash $vt_handoff & rw init=/bin/bash £ 73

N PSESs

v root AELE HEE|EE O HEjOM A= S =

X
02

<]

L)

<
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Namespaces & Cgroup

% Container
v ZAH0[H 7|22 22|08 E 28X0|1 SEHez ddd = = dE A8 =
Ms
v ZAHO|Ho| 2710| &= 2l Y=
® Control Group (Cgroup)
® Namespaces
® Union Mount Filesystem
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Namespaces & Cgroup

% Control Group
v ZEMASO| ARESHE AlLHE AHRef AME BEE =8 H KMot 7= HEQ 7S

v cgroup AFE 7tst A EA|AH

CPU: 27 |=2{Z 0|85l cgroupll| ot Z2 M A2Q| CPU AFEAIZHE X0
Memory: cgroupOfl &3+ TZM|A Q| HE 2| AHEEF H|Of

Freezer: cgroupl| XS YAl SK|StAHLE CHA| A}

blkio: cgroup0ll == ZX|0f| CHt 170 MotES 278

net_cls: E2fE HEEE{7} £ cgroup M 0N LWSt= T2 A E5HA St
HER3 Wz Ef2 S XF

cpuset:/f &8 CPU 22| =EZ cgrouplf &
cpuacct: cgoupO| ArETH CPUALR E 1A 4
devices: cgroupl| 2t Ete[2 ZX[0f CHot AMAE HESHAHLE HE

ns: - namespace A|EA|AH

rir
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Namespaces & Cgroup

% Control Group

v' cgroup= /sys/fs/cgroup CIHE2|0f 7hy MU 2 ZEAot0 ol s MAS0| 2HES
HASH7IHAM AIE 71

v’ cgroupl Z cpu AHE st

® /sys/fs/cgroup/cpu Lol HEE 1 =]
cgroup &3 4E ¢t=0| xr% 2 AMAE
ES

o JiFTUEE A0 Z2M2 252 ™ taskTt L0 ZZMA IDE SE25IH =
o ArET Aot
4 50000 100000 — 100ms & 50msZt ALE (5 50%): echo "50000 100000" |
sudo tee /sys/fs/cgroup/mygroup/cpu.max
X8t echo "max 100000" | sudo tee /sys/fs/cgroup/mygroup/cpu.max
® IZ M F71 echo $$ | sudo tee /sys/fs/cgroup/mygroup/cgroup.procs
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Namespaces & Cgroup
4

% Namespace
v UbuntuO|A] namespace= Z2MAF HE|SH7| 8 AMEdt= Linux HE 7|5
v E7{(Docker), LXC €2 ZHO|H 7|=2| =4l 7|Ht
v [HEX—IO| |_-||OIAE-"O|A
® PID: ZEMA D S22
NET: HERZ HL 0|, 1P, 2% E ZE|
UTS: SAE 0|2 22
MNT: Otz E ZQIE/T AL E ZE
IPC: HA[X] 7, MOFEZS Z2 IPC At 22
USER: UID/GID 22| (#3 Ag|)
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Namespaces & Cgroup

% Namespace
v ZAE Q) #HZE
® sudo unshare --uts /bin/bash
® hostname test-namespace
® hostname
v PID HYAHO]A
® sudo unshare --pid --fork --mount-proc /bin/bash
® ps aux
v\ NET H &m0 &
® sudo ip netns add mynet
® sudo ip netns exec mynet bash
v o3 HgAamolA =g

® sudo unshare --uts --ipc --net --pid --mount --fork /bin/bash
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Namespaces & Cgroup

% Namespace

v HT Y YAT 0| A ol

® Is -| /proc/$$/ns

total 0

Irwxrwxrwx 1
[rwxrwxrwx 1
[rwxrwxrwx 1
[rwxrwxrwx 1
[rwxrwxrwx 1
[rwxrwxrwx 1
[rwxrwxrwx 1
[rwxrwxrwx 1
[rwxrwxrwx 1

lrwxrwxrwx 1

adam adam 0 Sep
adam adam 0 Sep
adam adam 0 Sep
adam adam 0 Sep
adam adam 0 Sep
adam adam 0 Sep
adam adam 0 Sep
adam adam 0 Sep
adam adam 0 Sep
adam adam 0 Sep

2 02:28 cgroup -> 'cgroup:[4026531835]'

2 02:28 ipc -> "ipc:[4026531839]

2 02:28 mnt -> 'mnt:[4026531841]'

2 02:28 net -> 'net:[4026531840]'

2 02:28 pid -> 'pid:[4026531836]'

2 03:35 pid_for_children -> 'pid:[4026531836]'
2 02:28 time -> 'time:[4026531834]

2 03:35 time_for_children -> 'time:[4026531834]'

2 02:28 user -> 'user:[4026531837]'
2 02:28 uts -> 'uts:[4026531838]'
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