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RHEL8 K D aid systemd hSAIHEDHL > Feh DER
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T4 LI T4 7 OREENE—ELHEET (systemd.directives H*5 systemd M man page #1Ed
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- systemd-networkd, systemd-resolved, systemd-timesyncd
- systemd-nspawn, machinectl
- systemd-boot, Portable Service
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@RID k> TIJL>a— bk (Red Hat @ Knowledge base 12K 9 23DHETTHTY )
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agenda

* systemd (FAIZNCBZHD ? * 1—Ytv 3 2H systemd

* systemd O unit « PRERyOBRIATY RERTOERE
- targetunit: AR > ~ZiEMH Systemd—run
- service unit: ¥ —EXEHE * journald Ic&k30O%¥>4

- socket, path, timerunit: A1 X2 K I(C
& % Activation

- device, mountunit: 77 1JIL> R T * systemd O#EZBkDH B

D mount « BV —)LY
- slice, service, scope unit: cgroup B BEBR

* sysvinit H'5 D17
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systemd > T{A] ?

s JRTLEY—ERDEBZHEL DT TADT—ER, 11—
TaeUT1. AT ZVE. PID1 D initXREZZT,

* TPsysvinit DETHZR ] EXKEMMNITINEMBREZTHZ TIX
< linux OEEZ /BT A 3EBE LTEDIAEFNTULEXT

* BEIE?
- EHDEER
- T4 ARV Ea—Y a3 VMBREOKEES
- RAMTIS V714 ADBRE
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2010 % systemd OJAID ) 1) —2X

2011 % Fedora IC systemd Z#R&

2013 & Debian |[CHiE (B D S init EE=D—D & L T)
2014 & RHEL, SLES H* systemd =&

2015 & Debian @77 #JL b init RE&E(ITE

HICTTH B I0F. — BB Ts AMJE2—232T
ZEMNICFBAINBZELSICE>THEH5~6F
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systemd (FEDHT=D=ZH/IN—F 3 ?

© ’ZH - RT - BERICRELGUIES
- TNA DR - 60 - FIHAME
- fs @ mount, autmount, St block device Xt
- —EXiEE - B
- ax>yy
- EERMEDOL XF 1 —IE
- INRTJ— FHEER
- 2T LD locale, TimeZone, ¥—7AR—FK , REJI>YV—IL
- BREEB (YARYK « NMNX—k  LTa—L)
* T—EXREETHENICKELGEEE2KOEE
- control groups, namespace, ulimit, 3@*], /tmp DIFER
- -ty a EER
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FNENZH/IN—9 3 systemd BGETOT Z A

KB - RTY - BiREHICHETUIEESA

TN ADIRE - 5% - FIHA{L < udev

fs @ mount, autmount, B&ES1t block device Xt < systemd-fstab-generator

H—EXEH - BIE <« systemd KK

A% >4 <« journald

BN MEFD L X+ 2 —8IE <« rescue.service

N — REEER < systemd-ask-password-*

> A7 LD locale, TimeZone, F¥—HR— K, R >Y —JL < localectl, timedatectl

EBEEE (AR R - NAMNFZ—k + LTPa—L) < systemd-sleep, udev, systemd-inhibit

* T—EXEETHENICHELGEHEEKROEE

10

control groups, namespace, ulimit, ERIEZEL, tmp DIFER < systemd A&, systemd-tmpfiles*
a—tr v 3 B < systemd-logind
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EENBT—EXDER

* sysvinit TIF> T)ILR IV T+ Z|BREITI S C E CRENMLIEZITD
- RETRAE M NYT—CFOBFERICK S TILHRELDSE
- ulimitZFD VY =D B TOREREDBENLEINTLARL,
* ZOIHEFTOAREIIAIPY. TENZEHEFICHIRF T CHREDEEL LY,
* systemd TIERESHICH—EXZE&ZRL. E1TIE shell TIdF%: < systemd H975
[Unit]

Description=Vsftpd ftp daemon
After=network.target

[Service]
Type=forking
ExecStart=/usr/sbin/vsftpd /etc/vsftpd/vsftpd.conf

[Install]
WantedBy=multi-user.target
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WERD 5 DB T DHER:

PHIFIREIKEDL>TVWEITH RIFOEREZHIFIT 2T Xz XN
* sysvinit, LSB @ init scripts H*5 unit 7 7 7 )L %= BEI4ER

*c AT T —ADE S
- TS LRI ADOXES: runlevelX.target, I—RILA TS 3 U EDMES
- V4w b :[deviinitetl, /devilog BE:Y 7w b
- dbus: ConsoleKitZ® dbus 1 > 2 7 T — X & iftiF
* BT Y RO
= halt, init, poweroff, reboot, runlevel, shutdown, telinit 7% &
- service AN > FZ23E1T79 5 & systemctl ZIF U=

# service cups start
Redirecting to /bin/systemctl start cups.service
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tAXTRIEZ

293

* systemd DFEBELHKED D L DIFEITIRIEOAHE
- UID, GID, IRIBEZ# , cwd, chroot, ulimit, capability, nice,

cgroup, namespace, seccomp, taskset 2 &%

X %ZET

RELEETO

* systemd & linux kernel h'iEt 9 5 SRR HEEEZ Hi—HI 31 >

277 T —RTig
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systemd 7O AXRTRBEZHET 245 &

1. systemd (& fork() LT« 70Ot X% cgroup ICANS

systemd

™

cgroup, IRIEZ L , uid etc.

systemd 2. F7O0t XD systemd A
7at RIFZRE L TH S exec()
T7OERET

_

—| aez |

N— _

3. 7O T—EMLRFOELRD
YRR EZ1T>TH cgroup TEHFT S
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fEEVVFE T unit OERL systemd-run

* systemd AR T BREZEH T ICIF. FEWVETD unit Z1ES systemd-run Y > K HYEF]
* systemd-run[# 3> ]<aAYV k>
- {5 1: # systemd-run -t env
* H—EXRICAESNIREZEN ZRT
* A ZDIFBVCERARTIFELOIABAETNS
~ 5 2: # systemd-run -t --uid=apache id
* uidHZEbL->TWVDB
~ {3l 3: # systemd-run -S -p ProtectHome=yes

* service AIRIET shell &3, COFITIEX /home ATICTIVELATERV (AHELE
TWB&LSICRZ3B)

* systemd THIFRZMFTEIRIRTTOT S LZT A MY B EEITEF,
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unit

systemd D'EET 5 -
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unit £ ?

¢ DATLEBRERIZEIHBTDIVANALE/ ZHBRILL
fe. systemd TEHLNZBLR

* Bl LUTFD ] RICHDHDIEE T unit
Ay o257FN1Xsda2] % [|var i mount] LT
'JNR Ivaricachelcupslorg.cups.cupsd DBMEE] I

M—E X cupsd 1 #&EEHLT Y4 vk [run/cups/

cups.sock | THEHBDITH »
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systemd | unit ¥ % EIE 9 3

systemd IIEFTRUTDL S BRENMEZEIRICHEDRLET :
* YRATLOEE). N—RUTT7OHEK. -T2 R,
RALT T unit RKEEBREDARY FZEIFT S
* ARYFMIHILT D unitHhHNUE. HESDLHEREINLFIRICKE->THE
#h1t (Activation) R EMLR E D job 21T 5.  unit DB RKERE RIS
BHD job ICHDBD b BB,
* systemd & job queue Z1F > TV TEHD job ZBEY)RIEF TEIET S

systemd activation
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unit H' & BIREE

« EAKRHZR 2 KR : Active, Inactive
 FREAYZIKRRE © Activating, Deactivating, Reloading
* {4\ : Failed, Maintenance

—p Activating —

- Reloading :

Maintenance -Deactivating:
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unit [ DKIFEER

unit IZMD unit EE&KEFERZH TS

* Wants: B %z active [C 937 AH active ICL Tz
WHAYA DMEVWS SRR L TH OK

* Requires: B z active IC9 3% 5 A active ICL
95, ADBIILZARLE B IFKK

* After: B % activating [C 95 DId A Z activating
iICLich

* Conflicts: A & B [X[EEFIC Active 7R AL7R L)

Copyright Red Hat K.K. All rights reserved.

° onflicts e



21

systemd @ unit FJHAL 1 X —

crond
.service

systemd (&
ZED unit D Aker
kFERZRT
Al % active I

g3H\. EFZ
EDFBINRDB

multi-user
target

network
target

Wants

: S
network-pre -SEIVICE ECBERE :
target _ N%Z active |
ER-ka
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systemd D unit FIHAEAM X —20 ( #¢ )

kZRARZz®mICLDD
’ EEEZ 1T L TITD
NetworkManager

chronyd FCEN

chrony-wait
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=
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BIALIE D IRF

S systemd-analyze plot

SVG A TRBEOS unit & o

@W%M%% RTDRA

I K

9 5, 020 mEe
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systemd --test
* /lib/systemd/systemd --test --system & 9 3 & EERICHICENE

D unit PEREZHATREITI H2NT job ZFTE L fcikF & 1
719 %, (REOEMLEBIEIHVWELEA)

Copyright Red Hat K.K. All rights reserved.



25

T
[mll|

EE 7 Activation O ZE > hMF

L1l

Activation on boot: FCEIALIE, 1B & default.target unit ZzERML T B,

Socket-based Activation: systemd ' xinetd DL SICV T v MMEBE ST %E1T
WEEZ IS T B service D unit ZEHELTY Ty &5 EDE,
socket unit & service unit D EAEHLETEET B,

Timer-based Activation: systemd DR X 1 L7 0 7% &% Z2REIC service
unit 2 Z BT 3. timerunit & service unit DEAEHE TEET B,

Device-based Activation: linux kernel B'#&H L 7=/\— R U = 7 DR EE
gy LT deviceunit ZER L. & ZH 5 DEKIFEFRT mount unit
serviceunit B =8Bt 9 3, fstab TD mount ALIE7Z: £'1E device-based
activation TER I N3,
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O—D 5 DE : systemctl

* systemctl | systemd NDFERIREA X T T —R
- K<ESOTVER:RB (show). IKEE (status) . BIML (enable) «
N1t (disable) . R4S (start) « #7 (stop). JO— K (reload)
5 : cron T—E IS $ B unit crond.service DIRRER T

$ systemctl status crond.service
® crond.service - Command Scheduler
Loaded: loaded (/usr/lib/systemd/system/crond.service; enabled; vendor preset: enabled)
Active: active (running) since Mon 2020-02-03 14:42:02 JST; 2 days ago
Main PID: 1245 (crond)
Tasks: 1 (limit: 28413)
Memory: 10.0M
CPU: 30.309s
CGroup: /system.slice/crond.service
L1245 /usr/sbin/crond -n

26 Feb 06 11:10:01 snake.usersys.redhat.com CROND[147722]: (root) CMD (/usr/bin/redhat-interna>
Eabh NAE 11«15 eN1 cnalea 1icarvevie radhat+ ~Am CRPONDTI1AQ0101 e (vvrant+) MDD (/iievr/bhan/vradhat+—an+ar-nasS
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unit @ start/stop 12{E

* systemd A unit Z=
active (C9 % (start) / inactive [C9 % (stop)

- systemctl start crond.service

- systemctl stop crond.service
* NEBZZEZDIWVWEN DI HESTEITENEZITD

- unit BBXIC active THBIHE. start LES e LTHAHEMLAE
L, unit AYinactive R E D stop B [Ekko

* XEFERARDDNUITEEUND unit HIEFEZITOIHZEDH S
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default.target

ERDL T LTHREERER? e

rtkit-daemon.service
switcheroo-control.service
systemd-update-utmp-runlevel.service
udisks i
[ L] 1 F
* systemctl list-dependencies Fosbre.sournat core.service
abrt-oops.service
abrt-vmcore.service

- FT 4 TIREBURICG T

atd.service

d efa u lt.ta rget @mﬁ Fﬁ{%% ﬁ/j__\ 232;::;;;?;”1@

chronyd.service

crond.service
cups.path

* default.target IZfEH1N S unit

firewalld.service
flatpak-add-fedora-repos.service
_ . A\ V4 grafana-server.service
multi-user.target (runlevel 3 #85 )
mcelog.service
mdmonitor.service
h . l l l 5 *E é’ ModemManager.service
- t t netcf-transaction.service
gra p ICa ° a rge (ru n eve ) NetworkManager.service
L plymouth-quit-wait.service
plymouth-quit.service
pmcd.service
pmie.service
pmlogger.service
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25

N

unit OF

s unit ICIEVWK DD DREENH D, LKESDHDZHIRT B,
target: fAH LAV, KEBERECIREBRZERT DLHDICFED
service: A DO REZETLTH—EXZIEHT S

socket: TCP, UDP, IPv4, IPv6, socket, dbus,

fifo ZRETHESE ST

path: 771714 LI MUDEETIERIRESNLC L

52113

timer: U —E XFEBERH 5 x WiZE. gio

D timer EFFFH S X

Wig@E, LA —LELOHRZEDRKZ[FE2175
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BH3E 9 5 man page

* systemd(1) Concepts &1 : systemd OFZRI>tF b, unit
DiEFE. kernel ARV KSA AT g

* daemon(7) Activation &7 : Activation ME%RA

* systemd.special(7): systemd T&» 5H'CHERER TN TUL D

& unit MBI, defaulttarget W EFHIFEBED KL D ICHmHONSH
DHZ LY,
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* systemct
* systemct

* systemct

CHOTHKLD

| list-units T unit OD—E&% R 3
| status <unit %4 > T unit DREX R 3

| show <unit %4 > TH - DL unit DIREZX R S
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unit file
unit DEEE7 71l
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unit EFZ 7 7 -7 JL unitfile

* systemd D unit HEDIFLALCIE T 7ML TEERIND

* unit & unit file [FBAREICK B TN B HMENS FTITEELHS
- systemctl list-units (unitD—& w O— R
- systemctl list-unit-files (unitfile D—%&)
- systemctl cat crond.service (& % service ([CEHET % unit file Z 1717 )

* systemd |& unitfile ZO0— F LTXEY LD unit Z{E T 3

— systemctl daemon-reload (£ unit E&7 71 ILZFRAET )

- AELQunitiZBEMICTVO—RFEINS (—EZR37EITTHO—-—RLAST
N3O THARICIZHEDEFL AL

*unit file ZE2 IR LEITTIIAEICEEZRIZFTHBVGEEDRH DD TER
Copyright Red Hat K.K. All rights reserved.
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unit file DA

/lib/systemd/system/httpd.service

[Unit]

Description=The Apache HTTP Server

Wants=httpd-init.service

After=network.target remote-fs.target nss-lookup.target httpd-init.service
Documentation=man:httpd.service(8)

[Service]

Type=notify

Environment=LANG=C

ExecStart=/usr/sbin/httpd SOPTIONS -DFOREGROUND
ExecReload=/usr/sbin/httpd $OPTIONS -k graceful
KillSignal=SIGWINCH

KillMode=mixed

PrivateTmp=true

[Install]
WantedBy=multi-user.target

) - - - . ) -
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unit O

$ systemctl show httpd

Type=notify StatusErrno=0
Restart=no Result=success
NotifyAccess=main ReloadResult=success

RestartUSec=100ms
TimeoutStartUSec=1min 30s
TimeoutStopUSec=1min 30s
TimeoutAbortUSec=1min 30s
RuntimeMaxUSec=1infinity
WatchdogUSec=0
WatchdogTimestampMonotonic=0
RootDirectoryStartOnly=no

CleanResult=success

UID=[not set]

GID=[not set]

NRestarts=0

OOMPolicy=stop
ExecMainStartTimestampMonotonic=0
ExecMainExitTimestampMonotonic=0

RemainAfterExit=no ExecMainPID=0

GuessMainPID=yes ExecMainCode=0

MainPID=0 ExecMainStatus=0

ControlPID=0 ExecStart={ path=/usr/sbin/httpd ; arg
FileDescriptorStoreMax=0 ExecStartEx={ path=/usr/sbin/httpd ; a
NFileDescriptorStore=0 ( LUFER )

Lopyrlght Red Hat K.K. A[L HYIIL> 15T VEU.



unit file OIGE

* [Section] TEU> 3> %iERE KeyOne=value 1

B e e oot aa KeyTwo=value 2
Key=Value ﬂ/ftd)ﬁh\jﬁ,‘;'\o Key ¥ 4 0 comment
ZHICEDREL Key Z8BEEE T3

; another comment
mabdH B,

* Key l37+« LOT4 TLEIND [Section B
o . Setting="something" '"some thing" "..."
° #iTC‘i, DOHEFITETIFOXA k KeyTwo:value 2\

« WITIE\ TTIRT—FTE3 value 2 continued
. e TimeoutSec="1hour 5min”
« KffEIE” 3min 10sec” D& SICH %
DIFTEITS

Copyright Red Hat K.K. All rights reserved.
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unit & unit file

* unit (ICI& unitfile ICH B IBFHRDMICUATHZTENS
- TI7#IME
- {8 unit H 5 DKXRFREFROEE E DRFFER
* fiHv S After= TEBRINTUWVS & Before= BMESNDRY
- RITRISRF 2B (KR, E1T6ER. PID X))
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unit file @ enable/disable &{E

* unitfile ({Zx LT enable . disable "% EE T 3

- enable 93 & Install LIEATTHNS ( BEIEYIZ I multi-
usertarget REH S DKEFEFRZEERT D)

- disable 9% & Uninstall #l1E%
17U Install TOMIBZTTICES

* disable L TWLWTH unitfile (&0 — R e

SN unit BMER TN D, D SIKFE
SNTULNIE active B35S D H D

Copyright Red Hat K.K. All rights reserved.
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* mask L7 unitfile TEEINTL

unit file ® mask/unmask 12{E

S WVWOSKERBEZREZRB L TH unitfile S unit Z1ED =< KL &
=& mask #1375

- mask 33 & systemd [EZ D unitfile z\HLTO— R LAEL
- unmask 93 ETTIcHET _

unit AL 8O unit BMKEFELTWVWB L
KEERZEGI-E IR I B 58D HD

A
etwork-pré
.target
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unit file OB /N X

systemd D' unit file Z¥€ 9570 L7 ~ U IIERDH S

RHEL D355 systemd BAEDHRET+ L7 ~UIFLLT,
BaD7 71 IHHNIL EHBL

Jetc/systemd ( BIEEICKBEKTE )

— [run/systemd ( R1TEOBHFHRER L)

— /lib/systemd (rpm /N — Tigt)

RERED/NY T —UBEHTEINBZIFAD TS
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unitfile DD RAXY1X

* unitfile DHEBNLT A I EITA I T 71 ILARABDORETITHR L. B
T771ILDEEY> VAR I IDERRTH 7 S,
* foo.service WD unitfile IS LTUTDTas LI FUDMERS

- foo.service.d (drop-in 7«1 L7 kU, *confDT7 71 IILBATHEZ
£k fooservice DEILTA LI T4 T2 EEZTLIEBDE LTHE
REN3)

- foo.service.wants, foo.service.requires ( ZD 7T« L7 kR
D unitfile NAO VR w o) >0 %ZEL T Wants= 5 & T
Requires= ICEBEELTcH DL L THIRENS )

41 Copyright Red Hat K.K. All rights reserved.
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drop-in

/lib/systemd/system/httpd.service

[Unit]

Description=The Apache HTTP Server
Wants=httpd-init.service
After=network.target remote-fs.target nss-
lookup.target httpd-init.service
Documentation=man:httpd.service(8)

[Service]
Type=notify
Environment=LANG=C

ExecStart=/usr/sbin/httpd $OPTIONS -DFOREGROUND
ExecReload=/usr/sbin/httpd $OPTIONS -k graceful
# Send SIGWINCH for graceful stop
KillSignal=SIGWINCH

KillMode=mixed

PrivateTmp=true

[Install]
WantedBy=multi-user.target

DF| B

/etc/systemd/system/httpd.service.d/limit.conf

[Service]
LimitNOFILE=10240

* drop-in ICIFEMELIFEE L ICWLER
nrEFEL

* systemctl cat httpd.service
DL DICT B EHE LT unit ICBER
TRARETF7AINZHITS
(*.wants, *.requires & systemctl cat
DHEAICTENTWV)

* systemd-delta AV FlFunit A
AZIAZXDMEZRTI B

Copyright Red Hat K.K. All rights reserved.
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BH3E 9 5 man page

systemd.unit(5): unitfile . unitfile dO—kF»7>0O0—FD

M. KEBRRPYE unit BBDRE. RET 7TIZEET
% path 3¢

systemd.syntax(7): unit file O3GE
systemd.time(7): systemd A TES BHRFTHE R 31X

systemd.directives(7): 74 LT« 7H5 man R—IADRK
5] ( BEED unit file 50 & FICEF] )

Copyright Red Hat K.K. All rights reserved.
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CHOTHKLD

systemctl list-units & systemctl list-unit-files % L&

systemctl cat sys-subsystem-net-devices-enol.device DK SICLTXIY
% unitfile "FELBRWVWC EZHERET B

systemctl cat default.target & systemctl show default.target % Lb&

NI —2IZE& £ 1B [lib/systemd/system/ LT D unitfile &« BEHF /=1
FEITIES NS [etc/systemd/systemd/ UATDI IR T 714 ILZBERT
systemctl show D H I E LEERT B

systemctl enable/disable crond.service T unit %Z install/uninstall 9%, C
DIEEIC K BERTED [etc/systemd/system/ LA TFICKRREINTWS C & ZHEER
ERC)

Copyright Red Hat K.K. All rights reserved.
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target unit
FIHAR A > b Z iRt
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target unit

* target unit BEIZAH LBEVWTRELRZE DL B 7EITD unit
- BIRBERPRERREZLHIHICFBATNS

* DRATLEEN. vy bR BEROLAF 21— TH
BRICHETD target IFH S LEHTERINTWVS, BHICIEMN
925 CLHTED,

- systemd.special(7) =&

46 Copyright Red Hat K.K. All rights reserved.
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multi-user.target MOfA

* multi-user.target [3ELT—EXBEZHESET-VLERD T >
LRIV 3 ICHET B,
* ERI7 71N ZR3 A CHKEFRBRDA

/lib/systemd/system/multi-user.target

(B&)

[Unit]

Description=Multi-User System
Documentation=man:systemd.special(7)
Requires=basic.target

Conflicts=-rescue.service rescue.target
After=basic.target rescue.service rescue.target

AllowIsolate=yes
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multi-user.target DEKERER

systemctl show multi-user.target T unit zR 23 &Z DT —E X|C
Wants & After T#F. active ICT B &L TZHDY —E XD EFT B,

$ systemctl show multi-user.target

(B8)

Requires=basic.target

Wants=dbus.service plymouth-quit.service chronyd.service sshd.service tuned.service
rsyslog.service sssd.service pmlogger.service plymouth-quit-wait.service rhsmcertd.service
systemd-ask-password-wall.path pmcd.service systemd-user-sessions.service atd.service systemd-
logind.service firewalld.service NetworkManager.service remote-fs.target getty.target dnf-
makecache.timer crond.service auditd.service systemd-update-utmp-runlevel.service
RequiredBy=graphical.target

Conflicts=shutdown.target rescue.service rescue.target

Before=shutdown.target systemd-update-utmp-runlevel.service graphical.target
After=atd.service sshd.service sssd.service rescue.target chronyd.service tuned.service
NetworkManager.service pmlogger.service systemd-logind.service plymouth-quit-wait.service
plymouth-quit.service rsyslog.service firewalld.service crond.service pmcd.service systemd-user-
sessions.service dnf-makecache.timer dbus.service basic.target rhsmcertd.service getty.target
rescue.service

(B&)

“UPYIHIYITL NCSU T 1dUl INGING ALLTTIYTHILD 1TEDT1 VEU.



49

Install AIE TORKFEAZRDIEM

* multi-user.target @ unit file ICEE LBV Wants LA TD T LI MUICH B ) >V UBEICH
KT B

/lib/systemd/system/multi-user.target.wants/
- Ny — SR THREEREEE LTV AHAIES T
/etc/systemd/system/multi-user.target.wants/
- unit file @ enable BIC [Instal| FOEHEICED ) > U 2 {ERRT B

* Jetc/systemd/system/*.wants & KU *.requires 7« L 2 ~J L unit file Z3L5ET B

- . >R w1 22 multi-user.target.wants/tuned.service (&
Wants=tuned.service B2 I_HHH,
& SICIRERRERICE D, tuned.service D Requires= TER L TWLW3
dbus.service, polkit.service  multi-user.target @ Wants= NEBII TN 3
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/\

. 77 #JL ETD enable/disable

HBT—EX(Bl:sshd) D rpm P deb BED/NYIT—CZEALE
IS, TIAINETEDY—E X% enable IC9 3% H. disable IC9 3
Hh?

* systemd Tld. preset ELLWSERZEAL TR D —Z&/NY T —
OHo B LT, THEAIE man systemd.preset(5) &g,

- “workstation FBiR” & “ server AR " TT 7 A I FEREEB R L5
B EIZEF,

« ENNYITr—IDEABFIC systemctl preset<unit &> #E{TIB &
T preset (ICdH OB T enable £7-1& disable 1%,

Copyright Red Hat K.K. All rights reserved.
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%y b —2J R TD target 4

RHEL 8 Tld=w b7 — 2 #HA{LIC NetworkManager(NM) ZfES h'. &i&
H—E XK EHE NetworkManager ICfk7EE 3" network.target X network-
online.target N&7Z L TWL\ 3, \

* network-pre.target w

- 2w T —UHAt = & L 8 3 %E@h’ T E 7= (NM.service D After= (Z3ERE)

* network.target : :
NM-wait-online g )
- v b=t % X C 8 7= (NM.service D Before=|Z365E ) online

* network-online.target
- XY FT—UTHEEBIETET B &SI o7 (NM-wait-online.service @
Before=|C$E7E )

2y bT—=THBRICNM AN 2R AT 55D, target FALCHBDT
H—E X target & DEXRFREARIEITZFTFTIE KLY,
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1|

189 S5ECE

* Running Services After the Network is up

https://www.freedesktop.org/wiki/Software/systemd/NetworkTar
get/

BH3E 9 % man page

* systemd.target(5): target unit M&7FA

* systemd.special(7): systemd B'7 7 # JL b TR % *.target DEREH

* bootup(7) : systemd A7 7 # )L k TRIET 3 *.target DKEFEAFRZRIFL K
* systemd.preset(5): systemd @ preset 5% DEHEH

Copyright Red Hat K.K. All rights reserved.
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./%E4%BD%BF%E3%81%A3%E3%81%A6%E5%88%9D%E6%9C%9F%E5%8C%96%E3%81%99%E3%82%8B%E5%A0%B4%E5%90%88%E3%82%82%E5%AF%BE%E5%BF%9C%E3%81%99%E3%82%8Bunit-file%E3%81%A0%E3%81%91%E5%B7%AE%E3%81%97%E6%9B%BF%E3%81%88%E3%82%8C%E3%81%B0%E3%82%88%E3%81%84%E3%80%82
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CHOTHKLD

* systemctl list-units -t target -a TE AL target h'H 2 H—EZ R 3

- %LOAD #§h' not-found &7 > TULV3 unit A SEBINTULBH unit
file ITEFEL AL

* 5 :syslog.target |& systemd 202 & D H & ICIFFEEL G

* systemctl show shutdown.target @ ConflictedBy=17%Z R %,
shutdown.target Z active ICL &S &9 % & Z CICEEEH I NI unit B
BRE 9 578 inactive ICET N5,

* Jetc/systemd/system/multi-user.target.wants/ A FICH D) I HH5H
B% BT, [Install] Ei%= SR 3,
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service unit
t—E XEE
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systemd @ service > T[T B D ?

* U—EXNIETIRIREZAE
* —EXZEH (BEFASHOTOEZH1E)
s KLY —EXEESR

- stop Ry MU VEREDIRE

- BERRTORH. BESTEOXIN

Copyright Red Hat K.K. All rights reserved.



T—EADAA=TK

1. systemd (& fork() LT« 70Ot X% cgroup ICANS

systemd

\

cgroup, IRIEZ L , uid etc.

systemd — 2. IRIBZERELTH S

-
7B exec() T Ot RET

—| aez |

— _

3. 7O T—EMLRFOELRD
YRR EZ1T>TH cgroup TEHFT S

Copyright Red Hat K.K. All rights reserved.
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-|j-_

RIGE

ulimit

UID, GID

nice fi&

numa R1) > —
CPUV7 T4 =7+
Capability

SELinux context

EXDEET S F[E] oT?

cgroups T )V — X il

- CPU, XEU, AbL—=21/0, E
BE7IOECXTEDT/NAR

* seccomp TOY AT LO— LR

. namespace ZES>TTI7AMILUR
T LD—ER% bind mount L TEE

* H—EXEOD firewall 5RE
Al

Copyright Red Hat K.K. All rights reserved.
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T —E X%z

o BEARMICIZ fork(), exec() TTOLEXEFETT D
s FOJTLICEDWVWAVWARLREFELRH DD TV DHD type it LTV 3
- F=EUMLTBRHLD. TEVMELAEVDD

- TOERADMESHITTH—EXZRELDODITZHD. RAICHERICKERES
$RLEITTEELDDIFZTAELADHZVHD

- (systemd h'5 £ < x % ) socket X> dbus THEHBESITTHHD
- systemd ICXH S L TERML TS NBBHD. systemd ADMGIEHEWVH D

* service lFtype lc kD TS o715 active &A% T HY T systemd [FA4a]
ZH—ERDEILEEABRTHI BREDFHNCECH D
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daemon F|BERFD A X—

systemd

/cgroup, ulimit, namespace, ERIEZ# etc. \

C ; L.exec() LTIRIROPTH—ER
>:S€I’V|Ce pProcess.

: + 3297RA%E . daemon 1k L T exit()

2.PID 7 71 I)L72 T
main process %z

- - - 4= main process

pidfile systemd D\ HETE
\/-

child process
N g

Copyright Red Hat K.K. All rights reserved.




HES L daemon bIC K BiEFREDYIDBE L

a cd/ )
stdin, stdout, stderr % /dev/null BT
fork()

setsid() U

daemon 1t %z 9 3 BMITImARD 5

TIDEEL T

* (SIGPIPE, SIGSTOP, SIGTERM
BRED) T FILEZITFEL

s BEICIOIZH I AL

60 Copyright Red Hat K.K. All rights reserved.



systemd DIRIZ E daemon 1t

* systemd & service ICEID % T 3 stdin, stdout, stderr & £ S #8592 HEER
HICERETE S

- /dev/null, i, socket, 7 77 JL ,journal %2 &
- systemd.exec(5) @ Logging and Standard Input/Output

* AJgE ( 7AY Z LIZ" foreground mode” BREDA F a3 ohH 3 ) THNIX
Type=simple Zf£5, ZDIFS stdout ¥ stderr ANX wvt—J%HBIHS
journal (C &%t LT.:Eﬁ’C*&:

* daemon 1tz E|F 5N WEEIE Type=forking | L T PIDFile TEEfRI 3N
IO X%IER 3, stdout @ stderr ldty k7w FEN3H. daemon
{£T /dev/null NEFI I NG HE T DTEDRIFFEHDNZL,
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T

Type=notify F|BED 1 X —

1. fork, exec L 7=72(F7 Tl unit I active Tld7%: < activating
systemd 2. libsystemd @ sd_notify() B CTERTE T DX vt —T%
socket| 2T B active IZF B
- ™
main process
READY=1
- child process
N _

Copyright Red Hat K.K. All rights reserved.



K < fEHNSB type EEVDIT

& <fES service D type |FLLT 3 ELE systemd
* simple fork simple
- RITINT7OtIDNEET—EXZRET service
B84 FOTOYS L L[ child
* forking
- BTN OeRPEsIcFTOv Rz E _C:'m forking
DTF—E T 2321 7, HHEIZ daemon i
IZZ D type, stdout,stderr FEEHD log HMEX
BWT=HERB 75 simple DIES DK LY, L
e oneshot
- AL DOEBL R E —BRNICETTRETTY servica] ©neshot
CICKRTTB5HD, I e
child

63 Copyright Red Hat K.K. All rights reserved.
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service B active |7 B &1H

simple, idle: fork() D'EkIh 9 % & active ctivati:

exec: fork(), exec() H*EIN 9 % & active
forking: 70O+t X Z#CH LT main process M PID ZHEE23 9 % & active
oneshot: fork() A’ L T activating . exit() 9% & inactive, active
ICB 5L,

oneshot(RemainAfterExit 2 = ): fork() L7z 70O+t X D exit() A’ IH7E &
active

dbus: dbus ETEE L 7=%FIDFE S ITHITHN S & active
notify: sd_notify T@ERIH1TH1S L active

Copyright Red Hat K.K. All rights reserved.



unit ¥ I active ICTE B30 CESRB?

* systemctl start hoge.service 179 5 &
- hoge A" active DizE — @AlH LA WL
- hoge #' inactive MIFE— active ICL & S & ExecStart 93
— unit @ active/inactive IREEIC & O ZEE&EHZHIEL TV S

* hoge.service h' oneshot T active ICZ 5B WIHEE. B[O

systemctl start hoge Z3£179 % & E17 L /[E1& 727 ExecStart
DIAXR Y FHERITENS,
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HiALIE : ExecStartPre —all

service DECEN

l

A& : ExecStart fail
| (active)
% HLIE : ExecStartPost fal

AIRHLT : ExecStop
!

%4012 : ExecStopPost

66

- T 70—

EDBIRICERITLT. BNDHZEIFRNED

service M Type Ic &k D LV D active E AR INBEH &
ExecStartPost DERITHIRE 1 I VI HEL S

Type=simple & Type=idle TI{& ExecStartPost &
ExecStart K DEICEITEINBZHZEDLH D

FIRRLIERICKM L 72338 . ExecStopPost #3179

%

RTHIBTHRT B ¥ unit 1 failed IREEIC 7 B

BH - RTENENICT I ETLID0MDOEA L

TIRDEREINTWLWS=SH. Exec* lFENDHEHT

67’@ HH DB
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active 73 service D TR

* systemd I service DR T ZIRETES

- 7Ot XA exit() LIcHmSE. systemd (& PID1 22D T SIGCHLD
z={5 L. signal % exit code B’ H B,

- systemd @ notify IZXS L TWEBE
- TEHARY%A watchdog %15
* sd_notify TOH—E ZRREDBEA]

* ExecStopPost= TR TAIEZI1TD, €D Restart= (& D
BE service & active ICT B3 L SIEEDHTT %,
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service ANM start LUNDIRE (—EB)

* stop

- service H' active TH1UF ExecStop, ExecStopPost #3179 %

- service A'signal W TR EINTIHE ExecStopPost #2179 %

- service Alinactive THNUZEH LR (sysvinit & BRBIREVEDTER)
* kill

- cgroup ZH A L TIBE L1z service ICBIR T 2 O RETAT T FHILEZED

%) libvirtd ' dnsmasq Z#£&) L T stop L TH dnsmasq IFEFD X £5% 3., BEESFOLE X
T2 TRETICIEKIll ZfES,

* reload
- BEINTWVWAT—EXRICERET 717 IL %5 3 (unitfile DFAE L TIEAL)
- ExecReload=%ZiEE L TWBHSEDAEITH

68 Copyright Red Hat K.K. All rights reserved.



ERERTUMIEOHAAZTAX

y 7K1¢EE =11

- Condition*= ( BBXHGZzMHEL. XEZB-IHRICEITIT %o
ConditionPathExists=, ConditionVirtualization= 7 &)

- ExecCondition=( fAIH & 31T L TEITHER TSR )
- StartLimit*= (start DHEEICFHIREZHT S )

* RITDRINKREF i

- Exec*= ICIBEITBEIT I 7MILEDEHIIC” -” ZDIT3 & exitcode ZHEHEL
TN E A7RT,

~ SuccessExitStatus= exit code D> E5RINEAHBTHDE. RIEZTFILDSH
I HBTHDEEIMT 3
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T—EXDEHEFHEREED ?

“BEXE@ED DOERTIEICASHEW F—XDELIFUAT2D
* {k7FRBA1% (Wants, Requires) TIEE LD DMEICEITEIND LB o1
- FBEINH DD activation (X job queue ICAS (751F) o

- CNSTEELLEHOAEHLTVSD, T—EXRBLTLSMNIARZY—E
AZzEFHLIILDH S

- After, Before TORIRERZEERI D _E THRTES
* IR (After, Before) Hi 1 — E RFRDFIZBEKRTH D LB o1
- 7O XEEBORIZERIISTSNS

- H—E X LIEDIIHhH S AL (Type=dbus H* notify TRIFNIX O XA EH L
e LhRTLWELDS)
Copyright Red Hat K.K. All rights reserved.
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FRax . AIREBRTIL—THTENLS?

WEIRCKDIL=THNTEBZT—IANDH3

Z D& S HIGE systemd | (Wants= 721+ T
SREINTVBEEDR ) MEBETIERL unit =
WA BILELTIL—TZHED T B,

Copyright Red Hat K.K. All rights reserved.




TOt XADEFER TIE7% <
T—EXDEFEFZTS5EBICIE?

XERE (~ 1493) THIHEAME AR P 335513 ExecStartPost TXt it
s FIOBEDRBZR(ERETOACLADRT AT —RIATIEAD ):
Type=forking ¥ 7zl& simple (CL T
ExecStartPost= T Ty —EXRHEZHEEL 725 exit(0) 51 F7OJ S LZRIT

- serviceunit DX A1 L7 T MIKXBEBMUIENH DD TSRO XIIERICFDOER
AETOT S LTEL

s TEWELEIFIFOKIR(B&DEFD):
ExecStartPost=/usr/bin/sleep 30s

2 Copyright Red Hat K.K. All rights reserved.



7Ot XDEEFER Tlda <
—EXDEFHIERZTFSEBICIE ?( H)

7Ot X0EFHI ST —E X ETRERM (1 959~) Mh35&8I 370X
EEDOXM LT T MUIBE Y —E XABBORE = DEtd 3,

* O S5 L% systemd (XIS St Bk (notify)

- Type=notify & LT. Y—N\TOLZAD 5% OK DB =ZH 55 (BT h
37005 LRTOWGHHNE)

* T—EXDIEHERZ T HLITORY—ERXRZRBET S
NetworkManager.service—NetworkManager-wait-online.service

- Type=oneshot T TimeoutStartSec=infinity, RemainAfterExit=true & LT
ExecStart= TH—EXDENEZMHER T2 7O X ZEE T S

[E Copyright Red Hat K.K. All rights reserved.



Ot ADEITIRIE ( Bi§)

1. systemd (& fork() L CT. 70Ot X% cgroup ICANS

systemd

™

cgroup, FRIRZ Y |, uid etc.

systemd — 2. IRIBZEZELTHHS
JEER exec() TTOERET

_

—| mez |

— _

3. 7AEANT—EMLRFIOLRD
7R EZ1T>TH cgroup TIEHFT 3

Copyright Red Hat K.K. All rights reserved.
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systemd-run TH—E XDERITERREZFAND

* 5 T PrivateTmp=yes & SN TWBREIETIIE DR B3DFAXRTWVIEE]

* systemd-run -S -p PrivateTmp=yes
- echo $S TEHZ D PID =89 %
- Isns-t mnt T shell BB ®D mnt namespace ICA>TW3Z 2529 3
= [tmp, /var/tmp ICRAIH BV & ZHEERT D

* /var/tmp (& /var/tmp/systemd-<boot ID>-<unit % >/tmp % bind mount
SN, /tmp lFAH B R X AL

Copyright Red Hat K.K. All rights reserved.
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BH3E 9 5 man page

systemd.service(5): service ICDWLWT D unitfile TF7#J)LNTEE

N3KEER. & type DENE. Exec* TEZ D4FHRARECIE. service
BHEDTa LT 7. ARV RSAVEDNA TELVOURA LY

ST

systemd.exec(5): (cgroup UAND ) 7O0 S LDERITREZZEFET S
DT L7407

sd_notify(3): systemd N@EZ 93 C SEETOREK

systemd-notify(1): sd_notify() ZMEXAY >V R, S T)ILETHRET
Do

Copyright Red Hat K.K. All rights reserved.



CHOTHKLD

* /lib/systemd/system/ T simple, oneshot, forking, notify Ofl%z 9
% Type= D7) service |37 7 #JL D simple

* Type=oneshot Ofl|Z JE— « 28Z L T /bin/echo foobar 9 %7217 ® unit file
foobar.service Z1ER 9 3

- /Jetc/systemd/system |CECE. systemctl daemon-reload T&HiAAH
- systemctl start foobar.service L COZ I foobar AEBEFxENTWS e 2R T
- systemctl status foobar.service L TIRAE %= FEER
— RemainAfterExit= OFREZRMICLTRILC CZ#EDRLTEEDEWZ A4
* B service unit Dl LT nfs-server.service H* libvirtd.service # R TH# %
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socket, path, timer unit
AR kKB service 2R

Copyright Red Hat K.K. All rights reserved.
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AIDDA N2 7RI service ZiEFT B

systemd Ti& 1R FZZ2#IC L T service ZicE 9 51 {t4A
HERMEL. unit DEABHLEE LTEET S

* socket, path, timer

After
AR R ERIETBET T AL I\’CLat
B L% E1D .service # active |

- Service= TEED service unit ZIEETE3

Copyright Red Hat K.K. All rights reserved.
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systemd

socket unit

* systemd H'socket Z listen 3,
- EED I K HIHAIC listen ZBIR S B2 DT—

socket

—

- ARk

socket

\/

™~ BOTOvRICELE TR LEBR—F
open L DiRE Z[ElE T 5
- socket @ listen & service L5 EIF =9

BB, socket T ERICESTHIFIE
_/ B L\IZ socket TEIE 9 B service BEEDicH)

ZWHUETE B,

- socket OF =B I NIIBEENICHEF
Z1F Do

« X9 B service unit DIEENEFIC socket
Z0TDO<,

- foobar.socket |C & foobar.service D35S

- BB D service A ED T HIEER

Copyright Red Hat K.K. All rights reserved.



[ socket D5 |ZTMET ] > TEOINRBD ?

systemd 7' socket unit T#F5 5 (FTUL Iz socket Z service unit
NEIHE 7

* inetd AT : service unit T Standardinput=socket & L TI2#%E
A% socket DO EDITFES

* libsystemd A= : systemd »' service E1THRFIC fd B¥ZERE S
%, Y—EX%EFE1T9 3 Ot XIF sd_listen_fds() BT fd @
BB ZEIET %,

82 Copyright Red Hat K.K. All rights reserved.
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socket activation

FCBIER D sockets.target NDIKFHIERICER SN DD THRZ socket unit &
ECENERIC active I D socket X port ZHERT 3

systemd 7' socket NDEEZRH T B XL T B service ZHEET B
- 1EEDBEICITEEDNEET S

service @ [Install] EiICIBE D service L [EEk WantedBy=F%Z1EAT DL O ERE
BT, A= =D unit DENEZERBLSICHTETS

- enable LT X T LEHEFDEEBNTRICT S
- disable L T socket activation OXtRIC T 3

service TAlso=& L Tsocketz1 > X b—J)L 95 &Tservice D enable/
disable v F TR—FrV Ty FOERZIEETES

Copyright Red Hat K.K. All rights reserved.
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path unit

systemd H' path OEE «- ZEZE% inotify() TEMRT S

socket activation ERFRICIBEE I NT=A R Y FHBBHNIETIET B service
ZiEN T S

service |I4FICARY FZZELIEDODHBLIEDIELAEL

— —’

Copyright Red Hat K.K. All rights reserved.
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timer unit

timer IZWLW DD DAIRY DB xx 1270 BDOLSHBRIETESE

socket activation EEIRICIBE SN2 XY FHBHNUELTET D service
ZicENd S

service |I4FICARY FEZELIEDODHBLIEDIZL AL
timer unit [IEBD XA T—AIRV N ETFEKRTED

systemd

”~
(@ > Joex
N

Copyright Red Hat K.K. All rights reserved.
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~

SR timer DS AR

timer 3T EFIERARY MO SOBNEBRZIEETE 3

OnBootSec= & X FLHEEEI L TH S5 OHEXTERE

OnStartupSec=systemd HEBI L TH L DEfE. X T LLEZEIET S
systemd Ti& OnBootSec L IFIEFI L. I—H vy 3>TIRAOJ A VERDHA
1ITD5DENFFR-ICE S,

OnActiveSec= timer unit B& ' active |Z TN TH S DENTEFRE
OnUnitActiveSec=timer ICX3[59 B service unit ' active (Z78% > TH S DEFRE]
OnUnitInactiveSec= timer (ZXF[59 % service unit H¥ inactive (272 > TH S DK
OnCalendar= AL >R —EDEH, cron DL D BIEENTET S

Copyright Red Hat K.K. All rights reserved.



timer DR L (1)

RO IR LEITESEI=WIFEICIE. OnBootSec= &
OnUnitlnactiveSec= Z##&HHHE TEIR

|<OnBootSe <OnUnitInactiveSec |<OnUnitInactiveSec
[ 2> [

AT L
) [service )

service (& Type=simple
EITRT LT

inactive IC78 o 7c
Copyright Red Hat K.K. All rights reserved.

servic

service ]

=17
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timer DR L (2)

DR LETIEVESICIE. OnBootSec= ¥ OnUnitActiveSec= ##E & &
HETER, 217N OnUnitActiveSec KD EWVWSSIFERTER T CETT
Do

|<OnBootSec$ OnUnitActiveSec OnUnitActiveSec OnUnitActiveSec

/ZTL\

service E17 Servic

serwce =17

E17
@\aalve AV \

Copyright Red Hat K.K. All rights reserved.
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timer zHh 39 HT

* AcculacySec= timer THEE INTEXZ ENFEITOBETE
WIBdhe T7AIWETIE 1D, TCLIDELGBZRAIIV—A
RNYMBEICHEILKTI2aVDEBEAAI VI ZRRAD L
CTHEENHIRICIRILO,

* RandomizedDelaySec=timer T{EESNTFZ%E 5 > H LI

RANCNTEITEREEESD. 774N MFI 0, VTRXARIRIET
ALC70O7ZLDAEKRHICEITEIND LD, BEMEEIC
EPRTECZEITHICOHICFIAT %,

Copyright Red Hat K.K. All rights reserved.
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path, socket, service E# % cupsd (1)

cups.service

[Unit]
Description=CUPS Scheduler
After=sssd.service network.target ypbind.service

[Service]
ExecStart=/usr/sbin/cupsd -1
Type=notify
Restart=on-failure

[Install]
Also=cups.socket cups.path
WantedBy=printer.target

ExecStart= EEBFICEITIT DAY R, ExecStop EDIREHNBRVD TR TEIZZ Z TER TS

Nfc7OtE AN TSIGTERM X E=>32 1 L7 7T bMF5— SIGKILL %f51 ICK B TUEZTTS
Also= C O unit ZBRMICT BEFICIEE L7z unit HEMLT S

WantedBy=enable 9 % & k1FBHRZIEAT %, printerterget zHIMMLT S & cups.service

HBEMEDOXIRICE S
Copyright Red Hat K.K. All rights reserved.
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path, socket, service E# % cupsd (2)
Socket Activation

cups.socket

[Unit]
Description=CUPS Scheduler
PartOf=cups.service

[Socket]
ListenStream=/var/run/cups/cups.sock

[Install]
WantedBy=sockets.target

ListenStream= 8L 7=V v b %Z systemd B FHE 5173

systemd BV 7w kD listen Z1TL\, IO TEHHE CBONTRRTXINT 5
—E XZ&EH I S (Socket Activation)

- ZODfITIE cups.socket Z1F5 S5 TEED HNUL cups.service ZCE)

Copyright Red Hat K.K. All rights reserved.
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path, socket, service @#E# %I cupsd (3)
Path based Activation

cups.path

[Unit]

Description=CUPS Scheduler
PartOf=cups.service

[Path]
PathExists=/var/cache/cups/org.cups.cupsd

[Install]
WantedBy=multi-user.target

T77ANRT LI M) DEFEECPEEZRAML TINS5 —EXRZEHT
% (Path based activation)

Z DOITIE /var/cache/cups/org.cups.cupsd BEE T 1L cups.service %
Ed S

Copyright Red Hat K.K. All rights reserved.
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timer & service ME#ER| systemd-tmpfiles-clean.timer

systemd-tmpfiles-clean.timer

[Unit]
Description=Daily Cleanup of Temporary Directories
Documentation=man:tmpfiles.d(5) man:systemd-tmpfiles(8)

[Timer]
OnBootSec=15min
OnUnitActiveSec=1d

B DREE 2y LT service =kEFH T3

CDHITIES AT LESHE 15 7. €D% 1 BH T systemd-tmpfiles-
clean.service Z#2# T 3

Copyright Red Hat K.K. All rights reserved.



BH3E 9 5 man page

ITLU]

* systemd.socket(5), systemd.path(5), systemd.timer(5): &%
D unit DERA. FIBTES T4 LU T0TRKE

* systemd.time(7): B, B DREEE
* systemd for Developers |

- http://Opointer.de/blog/projects/socket-activation.html

94 Copyright Red Hat K.K. All rights reserved.
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CHOTHKLD

Isof -p 1 T systemd H'Z < D socket ZFRFHE ST TWVB & ZHERS
- systemctl -t socket T socketunit zEESEL TR LHHED
systemctl list-timers TS FEINTLS timer DfeKk—EZ RS

fstrim.timer (& 1 BR31C 1 [0] service iEEN T BAKEICHE > TL
%o drop-inzE>T1HIC1EIIEZTHI THD,

/lib/systemd/system/*.timer ZRE TWAWARBR XA I—DFELFD/N
XR—2%"B3B

Copyright Red Hat K.K. All rights reserved.



96

device unit & mount unit
J271IL> X7 L0 mount

Copyright Red Hat K.K. All rights reserved.



TN\1 AREDS mount £ T

o ERFIZAY : linux kernel, udev daemon, systemd, fstab
* BfR9 S unit

- .device
- .mount

- local-fs.target, remote-fs.target
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—\V

-

N1 ZEHE DS .device unit fERX E T

1)N\N— R 7DEMPE

B % kernel B’ & H

systemd o
2)uevent = udev H'Z1E

3)udev D *.rules IC&L D /dev
UTFICT7 71 ILZ1ER L
=D, systemd DGR
ZEAMLEED TS

AH—=I 4)systemd |& udev [C &K

D” systemd” & TAG Hd
EcntFN1R
@ .device unit ZEK T

N—FoxT7T
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fstab H*5 mount unit =&k

* systemd-fstab-generator
- Jetc/fstab =T LT, X¥Ii59 D mountunit EEZ4E/MT 3

5 : fstab @ ” /dev/imapper/snake-home /home xfs defaults 00" X WL\S5{TH'5
& Bl & L7z /run/systemd/generator/home.mount

# Automatically generated by systemd-fstab-generator

[Unit]

SourcePath=/etc/fstab

Documentation=man:fstab(5) man:systemd-fstab-generator(8)
Before=1local-fs.target

[Mount]

Where=/home
What=/dev/mapper/snake-home
Type=xfs



FER
_\

i . systemd-fstab-generator 17521 >4

* systemd DEEBFEZ . systemd daemon-reload FE1THFIC
systemd-fstab-generator |[FE1TEN5, DFED -

- initramfs A COEENERE. initramfs RD fstab H*5 unit £k

- root directory #ZE L T systemd ZFHAHE L 7-EE.
Jetc/fstab H'5 unit &£/

* fstab Z#REE L TFEIT mount T3 EIFOZT OO EMHRD
THALTULWTHEICSETTEEWLIILL
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Rix . systemd-mount, systemd-umount

]

* systemd @ mount unit (5 & 2 L EL)
- BT« LI RJUD mount . Ry hT—UEREFD

- automount
- ZOMEED unit OEKEREBRDEITZDT mount EH T 2D [F-o-TCH—E
AZzEHT 5F

* BLIDIXLVWAMES DIZERE fstab (C& L\ T generator =317 L T systemctl
start foobar.mount 3 DIFEFBZD T -
- BEHRIOT YR systemd-mount BAETINTLS
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local-fs.target, remote-fs.target

* local-fsitarget: Y b T =TI AT mount TES7 712X
T
- fstab IZEHDNTULS localfs (FZ D target hSHKEFESTND
* remote-fs.target: = b7 — U #IRALERIC mount TEZ T 71
W AT L4
- fstab T _netdev 77> 3 UHAEHIMNTWVDB & D target ' 5HT=E
ey GRS
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BH3E 9 5 man page

* systemd.mount(5): fstab ICE< AT a IcDWTZ CICE

HEhTwa
* systemd.device(5): udev rules TE&R I 2 ZEHICDVLWTEHEND
b3

* udev(7), udevadm(8): udev database ZB7i=D AR rZEZ
X L7=WE FlE udevadm OY Y RTR 3
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* rootfs DT /N1 X% ROOT & LG

- udevadm info ROOT OHHZEHA3

« %t L# 57 device unit & systemctl show LTS L&t 3 (DEVPATH &
Description £ )

* TAGS=(C systemd h'H 3 C & Z SR T 5
* /lib/udev/rules.d/99-systemd.rules Z Bk& %
~ printer Y 7 X TLDTINA XM B & SYSTEMD_WANTS #2EH T printer.target

= B3R
* USB XEU%ZHHALTD loopback device Z1ER L TX 9 % device unit BT
ITCVWBZzMHERT 5
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slice, service, scope unit
cgroup EIF
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cgroup > T ?

* linux BFo7O€E X Z2JI)IL—T T B4 A control group DB
- I‘v_ 1)y —X EE%??'B Tu@‘u%ljﬁﬁjé

- 2ToOtXiFuwInsrodIL—ICAFrE L. FOt X IFBERIA
BEIDRITNIEE 7O R B LI IL—FICARRE LDt 3

40% net  Virt Guest A 2.2 f? 60%
g o G I
r"
]
NETWORK 40%net Virt Guest B 20% |/0 -
T v
4 4 Storage
20% net = Application Z : 20%

T1 A,
106 )
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cgroup OFIA> — Bl

BHEY—EX VM, A>T F7EITTEE CPU 2458, o —EX®
dA—tHteyva>TIFFBATES CPU =R

FICH—EXZEMTEY 2T

- A—YOXELEZYya > THRTES )Y —X zHIR

- Ansible %> Puppet H"ES5 1J YV — X Z HlfR

T —EXRICREBEBELBZXE)EZHE (cgroup v2 HMbE )
AV T FHEICFIATES IOPS Z&&E (cgroup v2 HMAE )
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cgroup Ic k3 Y —XAEEDHHH

* cgroup IV —RICTIN—TZRELT. JIL—TFIC/HLTIY—XZEDHTS
* BIN—THIZ) Y —IFEHDEREH P 8E

- CPUfEAZRDLL

- 10 RIL—"TFvy bk

- XE +Swap DE|D HT=D LR, TR

- TIEATEBRTNAR

- XY NT=TDIZREITRE
* cgroupvl . cgroupVv2 HMFET . 2020 FEFRTId cgroup v2 ND@EEHA,

- systemd |& cgroup vl KLU V2 ODEAICHIGLTWVWS DN cgroup DN—2 3 VICEDfE
ZBTALIT14THERSB,

Copyright Red Hat K.K. All rights reserved.
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systemd & cgroup DR

* FBunit [ZIEXFIST B cgroup BB D Y —IXAEEBUNTHFRAINS
- systemd IEF unit ZHHBIL I BBFICTIL—TDIER - REZH A S

- DY —=XBEZ1ITHBVEEICH. B unit hoERITEINZTOT T LALIEN
59 % cgroup I TERITEIND. TDHH D TOLINLED unit ICFIE
LTWBHAH linux kernel IC& D EHEINICIBEF SN D,

* systemd |& cgroup ZEBEL TV —XEEZE LD
— cgroup M/\NRIZ slice, scope, service, socket, mount, swap DL\ NH D
unit IZXFS2DIF5 N, Funit DREL LT Y —XFHDIEEZEH RS
- systemd H'EEREIET BMIC. ONICEEZBET S APIHDH D
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cgroup EREELTLSED 3 FEED unit

* slice: cgroup OJIIL—T 53D unit
- slice Z (K TEE ¢ %8 service @ Slice= TIEFE L TIEMRK

* service: systemd HEETZ O XS LVEOF SO X
- & service |FEHEINICHIGT DBAID cgroup DPRICAN LGNS

* scope: systemd U D T Ot XD fork&exec& EIEZH TR D
HD%Z APl TEEI B

- systemd-run, gdm, gnome-launchd A I3ERL7=7Ot X%
scope TYER L 7= cgroup OHICANS
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T AL MDD 3 FEED slice

* Userslice
- A—HYEy g ICHIiET 3 O X% service ZENT B
- BIA—YAD systemd (& ) % {LH
- FIA—HD service TiHLE)
* System slice
- YRATLY—EXZEMNT B
* Machineslice
- REYI . AV TFTHEZRINT S
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user slice, system slice, machine slice

‘ [ User Slice ]

- [ user-1000.slice ]

—[ session-3.scope ]

—[ sshd: user ]
|

bash |

[ user-1001.slice J

—[ System Slice ]

tomcat.service

sshd.service

L

mariadb.service

=

httpd.service

IR 3 DO slice D FICA—HE\. —E XE.

112

[ Machine Slice ]

4{ vml.scope ]

[ fusr/bin/gemu ]

*‘\ machine-f23.scope J

[ Just/lib/systemd/systemd ]

VM BREYU—RICHEINS
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systemd-cgls

cgroup DEEBEBECFIE O RZ—8ERTTS

-.slice
—user.slice
L user-11956.slice
—session-3.scope
—1909 gdm-session-worker [pam/gdm-password]
—4727 Jusr/bin/gnome-keyring-daemon --daemonize --login
—7654 /Jusr/libexec/gdm-x-session --run-script /usr/bin/gnome-session
—7663 /usr/libexec/Xorg vt2 -displayfd 3 -auth /run/user/11956/gdm/Xauth>
—8020 /usr/libexec/gnome-session-binary
—8225 /usr/bin/ssh-agent /bin/sh -c exec -1 /bin/bash -c "/usr/bin/gnome>
—user@ll1956.service
—gsd-xsettings.service
L8764 /usr/libexec/gsd-xsettings
—gvfs—goa-volume-monitor.service
8657 /usr/libexec/gvfs-goa-volume-monitor
—gsd-power.service
113 L g723 /usr/libexec/gsd-power

|l A~ mArrm—S c~— A~ e~~~ ~ Ny = o~




systemd-cgtop

cgroup #IC CPU, XE ||/0 EFRE%ZR 19 5, _ Z CTHRMDR
9 B ICId accounting(cgroup TOEIRFIAEY ) BNEMICKE -
TWBAREL D B,

Control Group Tasks %CPU Memory Input/s Output/s
/ 213 - 2.9G - -
/system.slice 57 - 2.7G - -
/system.slice/NetworkManager.service 3 — 7.5M — -
/system.slice/atd.service 1 - 644.0K - -
/system.slice/auditd.service 4 — 9.2M — -
/system.slice/boot.mount - - 92.0K - -
/system.slice/chronyd.service 1 = 3.1M - -
/system.slice/cockpit.socket - = 2.2M - -
/system.slice/crond.service 1 = 2.2G = -
/system.slice/dbus.service 2 = 28.8M = —
/system.slice/dev-hugepages.mount - - 632.0K - -

114 /system.slic..-mapper-rhel\x2dswap.swap - = 456.0K - -
/esvstem <lice/dev—-maueue . mount = = 52 OK = =



d1—Hn) Y —IFHIR

* BI1—(X user-<PID>slice ICEDTEREINDSDT. COunit i L TERZ
BIRBROIETA—HDIY—XZHIETES
- Jetc/systemd/system/user-<U/D>.slice.d/resources.conf
- 21— LTRILHREZIBE LIWEEIE. user-slice 7> FL—bRODT

FINERZEBRTEZ L TEI—TAEETS

* OJ 4 UKBIC pam_systemd IC& D cgroup DIERL « 1D B X HTHN S
= su X sudo Tl& cgroup IO ELSHZWVWDOTI Y —REELIERAICI—TDFE
- cgroup ZZ X T-WHES systemd-run ZfESH sshRETOT AV LARET
REM : letc/systemd/system/user-1000.slice.d/resources.conf
[Slice]

115 CPUQuota=120%
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BH3E 9 5 man page

* systemd.resource-control (5): unit ICX9 % cgroup TD!J
Y — &, cgroupvl . v2 DiEWLIE Unified and legacy
control group hierarchies EilC £ & £->TL\3,

* RHEL7 F¥*aX> b TUY—-XEEBHA K]

https://access.redhat.com/documentation/ja-jp/red_hat_enterpri
se_linux/7/html-single/resource_management_guide/index

* linuxkernel FF+ a2 X> k T Control Groupv2 |
https://www.kernel.org/doc/Documentation/cgroup-v2.txt
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systemd-run -p CPUQuota=10% -t yes > /dev/null & LT (--user TIFHIR I NBZ LD THE
=)

- top TCPUEEEZRTVY —XFHIREINTWVWEZZHERET S

- /proc/<PID>/cgroup %Z 8T cgroup %= S

- /system.slice/run-u492.service D Kk 2 WK BIRD T, /sys/fs/cgroup/cpu,cpuacct/ ATH 5
g 371 LU b)%EHDIF. cpu.cfs_period_us, cpu.cfs_quota_us %= LLE T %

Jetc/systemd/system/user-<UID>slice.d/resources.conf (CA FZ5dih 9 %

[Slice]
CPUQuota=123%

044> LA LTHS systemd-cgtop THEDRRF % A3

su, sudo A& T /proc/self/cgroup Z RTEHEN TV I kF =R T S
Copyright Red Hat K.K. All rights reserved.



d—t 1t w3 A systemd
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1—tEya>EDHbDDEE

* systemd-logind 2 —Ht v 3 %EH TS, ConsoleKit D&k

- DA —HH. LWohHs, EDseat( BEVECHOT X LA, F—
A—R, USBR—FrHF)HWST7I7ELILTVWSH. BEFRITZ7O0EXIZE
ENHDIEHS

- FAIREDHEREIE
- idle it FRRUE - LYa—L B
* loginctl Y > RTIRET S
- EydaroOyvo, EwHERT. Bk, BE7OEX kill AL
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| I

systemd DfE#HA & =

—HRICES

FIA—4 T systemd ZFHTET % L EF
« OA—H T D service BIF

tmux . emacsserver. X7 by TIRETORET —E XS

N—ROxT7HAA( AY— kA —F. Bluetooth 72 72%E ) D
DT —E XL

SRATLDY—E X R A TEE
SEFTRELTLEDEIODNTW O % journald A&

il
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— 1 systemd

« BIA—1D systemd 1 > XX > X (service manager) & systemd
--user £ LTEFHIEINDS,

- /lib/systemd/user, ~/.local/share/systemd/user, /etc/systemd/user,
~/.config/systemd/user 75 unitfile zO—Kr9 3

- fCEIRFIE default.target & active ICT 3K DENET B

* systemd DAV AX X EETD service Bl v a>E] T
3% < TA—58F) ISXNT 5, €DEHOTTIRDRAZI>T
TRT I B EIFESZRL,
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d—4%H systemd 5D )Y —XEHE

* T 7 #I)LTIEI—HH systemd 5D cgroup ICLB Y —2X
EIE|F memory, pid LAFIBETERWL, oY —XZ2EET
BICIEY AT LD systemd 5 EEZRET K ENVE,

- i : Jetc/systemd/system/user@.service.d/override.conf

[Service]
Delegate=yes

- cat /sys/fs/cgroup/user.slice/user-11956.slice/cgroup.controllers
DL DICLT cgroup ICRENRMENT LS D Z HEER
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74 RDEE

+ O+ VEREEBFICAS pam_systemd SRS
user.slice
%@J{/ﬁéﬁéo lL-user-11956.s1lice

session-3.scope

» 1979 gdm-session-worker [pam/gdm-p
° pam SyStemd ‘il:lg,r "“%TQ D L\ 1992 /usr/bin/gnome-keyring-daemon
2011 /usr/libexec/gdm-x-session --
\DIEEE B sir o

<: ’:)7b CZ) L—-i;‘tj 2013 /fusr/libexec/Xorg vt2 -displas
2027 fusr/libexec/gnome-session-bir

A\ 2086 /fusr/bin/ssh-z ] [ = g

— J_ﬂﬁﬁa) /run/user/<U|D>/ %«EEE LQEG Ju r,b'l-ﬂ,__ h-agent /bin/sh -c

ser@llese. service
. — gsd-xsettings.service
- 1 W4 \/ﬂd) Scope 75—:115}32 L2448 /fusr/libexec/gsd-xsettings

gvfs—-goa-volume-monitor.service
L2132 /uer/1- i e oy
w W f— 2333 fusr/libexec/gvfs—-goa-volum
@E L/—C \/\7’33”*1,‘31:’-_"7‘510) gnome-launched-Flameshot.desktop-2-
L2491 flameshot
systemd 1 > XX > A%z ELH T 3 e

L—2422 ’urr’11be<EL 'gsd- pouer

Copyright Red Hat K.K. All rights reserved. *
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dA—H7

TAD

&2 kill

O—4H systemd TEE I NS service 5K U scope RD 7O XUFLL T DERMT kKill

cns

* v a RT LB EDEEIS logind.conf RD KillUserProcess= REICL S :

- No(FZ#IE): $FiAH LARL

- Yes: A—HHOJ 7V MLIERICEDEY S 3 VICHNIGT D scope ATDOTOER%Z
kil 3. THICFKHEI—TDHKIlXIR. FEI—TF DA Kill IRADERED A,

* kiosk im>R 7% & TEFFZHY tmux, nohup FDOT 777 RICEITZME SN TIZL

WY TR TICE>TUIIBECELIEIEICKS

* 21— A systemd ' SIGTERM, SIGINT Z 517 % & shutdown.target "EZL S
(Conflict LTWAH—EXHDHRT T ) %,

124
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loginctl enable-linger & ?

* REBOD linger IX TE¥%S. R5I<. BHBHIHEHZZWL] WD KD HEK
a

—tHFIZETDEL Y 3 VAR T LTH scope, service = HETkill LBEWVWK 515
EITBZENTE. loginctl enable-linger NEDIBREITS ATV KR,

- EREIEEIT PolicyKit DERET linger DIEEZRIETEZEHTE S, TDHE
LG TO 3EEI SEEZENRD

- enable-linger zZ1IEL Ty a U TRIC27OE Xz kill 93 (kiosk ImEREZ L)

- enable-linger L7=a—% 7Ot X kill LAV, LTLWaLwWa—Ho Ot X kill
9%

-y avRTEEOMFELTKILIELEW (774 K)
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BH3E 9 5 man page

* systemd-logind(8), logind.conf(5), loginctl(1): v 3> &
BT 5U—EX HEZ7 77/ EEIOYVNR

* pam_systemd(8): A —H%'OJ 1 VEOFEZITD DD PAM
Toa—)l

» systemd-user.conf(5): Z—H' A systemd DRE I /etc/
systemd/user.conf ICHITTEREIND, ECRARBIF AT L
FHDOHDER Lo
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* loginctl TREDEY I I >ERIEHE

- loginctl show-session< tzw < 3> ID> T systemd-logind H%E
BFLTWBDDZRS

- loginctl seat-status <SEAT ID> T — MICHIGDITF5NTWE T
NA1RZR%. CNoDTNAREFRT dzya>rol—1i
M7 IEATESLOREIND,

* systemctl --user list-unit-files BEZzTVWI—HtvI a3 E
® unit file ZBkDH 3
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7 RARYvOROATY RETD
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systemd-run

* VRARwOIZTOT S L%ZEEITTBRICH systemd DEEAZFELTZL

= ulimit, cgroup, OF > IR DRFEXEFZ BIEL A< TH systemd ICEE SN
7

- Dy MU VRICELLWSEETKRT LTINS
* systemd-run T3R1TY B & FELMETD service £7z1d scope Z1ERHK T 3
- service % activate 9% path,timer,socket H4FEA T 3 1ERL

- systemd-run --uid=apache /usr/bin/foobar
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systemd-run F|

* systemd-run s

- —BFEY7% service Z1ERL L T systemd H'3E17, FRIBEHCIZEL 1D journal
ICEERREINDI . CWD A/ ICHB R ED service & Ak,

* systemd-run --uid=apache -t ls
- uid Z apache ICL. BEAHRNZEmARNZERHEL T ls I3,
* systemd-run --scope s

- —BF8Y7% scope Z{ERL L T systemd-run B DRI A>T s 1T, cgroup
THY—XEBEINBZUNIEERITIIDLIFLALCED SR,
- scope DIFH L systemd B EEITINBRVRHLAICELD
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systemd-run M service & scope DIEL)

service scope

systemd-run ZX1TL 7T

®n7O0Ez systemd Ot X (%< DA sh)

journal, -tA 7> 3> R

2 : EO<
REALSD CCBECE B, RO Z2VEF DL
BTN fﬁ;;;“d P service BT sarnb 2203 <
o - cgroup, IRIRZH. )
i it -
systemd H\FIfH 9 SRR uid.gid % 27 L cgroup 7517
REXA shell i&£&) systemd-run -S systemd-run --scope bash
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systemd-run Z nohup OHH D IZfES

systemd-run nohup
e loginctl enable-linger nohup foobar 2>&1 &
A% > systemd-run foobar
. journal nohup.log
QIWNFE 7o qvcaBTIZ
&7 pasn systemd |C unit T DOY nohup.log %Z open L TL\3 7O
= - t X% fuser TIEY
SIGSTOP, SIGTERM SIGSTOP, SIGTERM
vy k4B -p ExecStop=EETEREIT Y
FE1T
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taskset, ulimit D HH D [Z systemd-run Z{E>S

systemd-run @ -p A 7> 3> TUY —RFIEHNTE S, -t 747> 3> Thixk Dk
ZHERFT o

* systemd-run -t -p BlockIOWeight=10 dd if=infile of=outfile
count=10000 oflag=direct

- cgroupvl TIODXRAY k) >J%& LDDEITT S, cgroup v2 Tl BlocklOWeight
Tld%A < IOWeight ZfES

* systemd-run -t -p LimitCORE=0 ./mytest
- core AP XZMMFILTEITIT S

* systemd-run -t -p CPUAffinity=0-1 ./mytest
- ETeEECPUZ 0 C 1 2IFICHIKL TEITTS
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BH3E 9 5 man page

* systemd-run(1): systemd-run OF|EHIZ
* systemd.resource-control(5): cgroup ICIEETET3IER

* systemd.exec(5): TOTXAEITTIEETZETSIHHE, scope T
[FHEETE R\,
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CHOTHKLD

* systemd-run env & systemd-run --user env TIRIBEHHER D
(BBIZIT AV My TRERP X DRERELDHZIL ) CezMHERT 5

* systemd-run-S T service DAY 7TF X LT shell #3177
%, echoSPPID A1 THB_&. systemd-cgls T shell 5%
TEINTVWBR7AOELRBHEZHT service HICH D e =FERT S

* systemd-run -S -p PrivateTmp=yes -p ProtectHome=yes D &£ >
BEX2 TR EEZSIH ST /tmp ¥ /home HED L SICE
ZABDEERT B
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systemd-journald IC &3
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137

WRERD syslog Cdp o T-5FRE

syslogd DB T B E1D boot ER DOV EHETITAL

RIZI DB THWCOERRZ FoOJ z&EM7 % CaIRBRA K < HhH
5780\

BFZ) DY localtime TERED & 2 #5 Tl 1 FRIPRENEATZDR SN T3
EHT. BESNIBRELRLEDART—IHKDONS

BEEINTULWEWEH DB LAEIZIRALICKWL, NULAEZELT—X%
OJICANSGNEVWREFHIBED E L L

REINTLOTADT I XHIEHHEL
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systemd £ OJ Z#{a L L

* systemd |32 XA T LEEID C K FIHAN GEEIE NS
—ECEETOV DEHEAZIENISEENERD SELERTES

* unit BICHR I 3IRIEDIZZEL /] (stdout, stderr) Z /dev/null NFET3
DTIFBL OINFREFELTHEHEICH—EXZED L

* systemd HEEL TWLWBREBICDOWLTO ID &% (machine ID, boot ID,
cgroup % UnitBRY ) DBERZOTICHELT. A1 X—CZFHEHL
TCEH VM REESDHIER. ED unith 5007 h=3AL7zu
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systemd-journald (C&50F >4

© BT 20

- YA 708 64bit TORALRARVT, EKE#H SO, OJ DEELE, systemd D
unit, cgroup, SELinux O~ 7* X b, boot ID, machine ID &

s WMBNAFITA—T Y b
- EE AT OIVY  MEBRHEMG
- TF R b log WRERIZE rsyslog E T3 (RHEL7,8 TDT 7 #J)L )
- BEIIHDFEBRYVZA rotate
* journalctlaA~v > FICLKBI T
77 #J)L kTl&journald @O (FIEFEZH /var/log/journal Z1ES & kit
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systemd-journald ¥ X—<

[unit A stdout, stderr

(

N+ unad
uid EIC B
ACL TARAICIE
FAIA BT

TFEIMOTRTE
ke D—EM. B

JITVICKD
journal file Bh 5
OJZRE « B - "»~

S reserved.

\




journald THIME NS XX T — XA

A—YILIE _ CURSOR=s=70bed981e31a46e2a70c56776402e0eb;i=342;b=982826bc22454f079fd46ec94e2b
iS5 (usec) _ REALTIME_TIMESTAMP=1407830743019247
FCEIH S DFFXERE _ MONOTONIC_TIMESTAMP=1792842
BOOT ID _BOOT_ID=982826bc22454f079fd46ec94e2b67fc
OJ85%E PRIORITY=6
UID _UID=0
GID _GID=0
Y2 ID _MACHINE_ID=025b7ff2c8af43f78513996f06584c4c
RZ +% _HOSTNAME=1localhost.localdomain
syslog M ID & SYSLOG_IDENTIFIER=systemd
77 21) 74 SYSLOG_FACILITY=3
Y —RX—F CODE_FILE=src/core/unit.c
MD17&ES CODE_LINE=1115
RDFE#% CODE_FUNCTION=unit_status_log_starting_stopping_reloading
Xwt—MD ID MESSAGE_ID=7d4958e842dad4a758f6clcdc7b36dccs
¥t H7E _TRANSPORT=journal
PID _PID=1
OV > Rk% _COMM=systemd
RI{T771I)L _EXE=/usr/lib/systemd/systemd
CAPABILITY _CAP_EFFECTIVE=Afffffffff
CGROUP _SYSTEMD_CGROUP=/
N> k>4 _CMDLINE=/usr/lib/systemd/systemd --switched-root --system --deserialize 20
SELinux d>7TF* X b _SELINUX_CONTEXT=system_u:system_r:init_t:s@
systemd M unit % UNIT=rsyslog.service
Awtz—AR MESSAGE=Starting System Logging Service...
HBEEDRZ (usec) SOURCE_REALTIME TIMESTAMP=1407830743019153



journalctl Ic& 32TV Al

journalctl XY R DA T a > TRHEZEE. RDIAATRHEROJ T =2
* OJLARILDFHIRE

journalctl -p 4 <~ warning(4) A _E® priority T®H 3 _ &

1= bOFIR

journalctl -u NetworkManager.service < $8E L7 unit o DHATH B3 &

FEE & DOHFIR
journalctl -b -1« EE®D boot & D 1 DEIDIEEIAEDOS

B R D &l R
journalctl --since “2020-02-01” --until “2020-02-05” <« KfflV r >~ KU DIEE

EFEDT 1 —ILE
journalctl _COMM=dhclient < <7 1 —JL K% >=<{E> TEEDE TR D IAH
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143

journald 7« L7 LJIEE

* /run/log/journal (##¥* ) 7|3 /var/log/journal ( k#t ) LA FICUNET 3

- Y Z27L®MAO7Y ./<machine-id>/system.journal
- Fa—H¥oO4 ./<machine-id>/user-<uid>.journal
* ACLTEA—HYARAANDT I RFAZHFELTWVS

* OJ% uid THOBEE T ICE L HBRED AR journalctl IIHEBERNICE L HTRET B
e (A—THBEROOJZRoNB < BB UNMI) BICHEVBF LR EDELIZEL,

- O—7—bkEN70A7 ./<machine-id>/system@suffix.journal

— 77— k3N7-0O7% ./<machine-id>/user-<uid>@suffix.journal

- OJOBIEZRRE IS . OFIF *journal~ CWHSILRFICEESIN. FILLWOITAESTH
LZ1T5

|
[
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r—

journald O E

Jetc/systemd/journald.conf TERE T 3

© EMEEE. Seal B (NyPaZzfALLOJTHERL ). X L —IADEHAME
fR. OJ AL — bR

* A2V —=I)LX® syslog 2 EAD forward DEHFE. X L —IANDEREFPHADEED
loglevel 87

* OJO0—7—+h
- A XB. BREEOD rorate {LIE

* 7—hA THIFR
- journal DY A X LR, X L —C DBRABETRICKDHIFR. FEERFBMU LA THIFR
- HIRRIEAO—FT— b ESNT7—HA T T 7 IILEMATITONS
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JRIFL

/

D

=L

A A

* journald @77 #J)L b TIEY A IR=—XTOO—7T— bHYYEE

N3

- T7AINATLD 10% D 4GB ODR/©NSWAEZ OV IC(EH
s O 771 ILIEED 1/8 D1 X (4GB DIFE 512MB)
- TJ74IRXTLD 15% K 4GB ODIR/NECVWEETHREZRT
* MaxFileSec= Z1iEE L CTEH /| BAREDRA=ZI>JTH

O—7—h%ZEETES

145
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rsyslog A\® forward

* rsyslogd @ imjournal plugin A' journald @
OJ%ZER/LTREFELEXT

- 1E(C rsyslogd DHF15t% journald ICT 3
omjournal plugin HIEMEIN TV S

* RHEL @7 7 #JL kTl journald ISIERI4.
rsyslogd Tik#ift

« EBRENBEHRE LT journald HZ WA, (imjournal|
EXTZD syslog Yo — JLRAER & DE#E rsyslog

rsyslog DMER| 2T —XHZ L)
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logger A > KA 50O

$ logger --journald <<end

FOO=bar

NONO=yes yes

end

$ journalctl -f -o json-pretty

( &)

{
"SYSLOG_IDENTIFIER" : "logger",
"_TRANSPORT" : "journal",
""NONO" : "yes yes'",
" _HOSTNAME" : "dragon",
" _MACHINE_ID" : "@3be3b9fa6a6fbc9el6a9cb9502f7e53",
H_GID" o lllOOOH,

(b
C

i LA

"__CURSOR" : "s=1b5712bd115e4a668a32e23ad77d617f;i=4adca;b=(B& )",

"_PID" : "304806",

"_BOOT_ID" : "632ce2bdb26a46c9ae6df967003de064",
llFoo" H "ba r-" s

"_UID" : "1000",

"__REALTIME_TIMESTAMP" : "1582007587813923",
"__MONOTONIC_TIMESTAMP" : "167902611176",
"_SOURCE_REALTIME_TIMESTAMP" : "1582007587813856"

- —



systemd unit & journal

* unit S MAHERITITBH D (service, socket, mount, swap) IZ DU T stdout,
stderr (& journal ICEAZDH T 7 # )L b+ (BATRBIICIEE I NS syslog,
kmsg, imk € DICEHiH Al )
* UNit DFRECATHAICOVWTHETE S
- LoglevelMax= AT HAID L ANILIC ERZERE (0: emerg H5 T:debug £ To
FHRRETVEEOINE LGB, )

- LogRateLimit*= O HI3EE DHIRE

- LogExtraFields= OJIZEMD 7 1 —IL R ZH5 (A VX2 XA z#A T 57
H DB L)

- Syslog*=syslog ® 7 1+ —JL R &3EE
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BH3E 9 5 man page

* journalctl (1): journal DEFEK & journald D EIEIEIE

=JLr==

* journald.conf (5): journald DEE

* systemd.journal-fields(7): journald BF|EB 2371 —JILRD
aneA
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CHOTHKLD

* journalctl-b -u NetworkManager-p4 R EDRRZ VW DO L THD
* journalctl-overbose TRRENS T+ —JL FDEEK%Z man THND

* logger Tjournald AOJ MW THESRT 3
(key=value PN DELITCTCIh I M EN D B )

S logger --journald <<end
FOO=bar

NONO=yes yes

end
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sysvinit Hh'5 D17
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sysvinit DXV ) T bz >937

* FAHLBAKTHLERDEET XS

- Jetc/init.d/ UATD R 1) 7 k% systemd-sysv-generator THEf
ZH LT unitfile = B8IER T S

- B service X7 1) 7 kD5 start/stop/restart 7€ D LSB
ICEML 7= T AT RIEEITTES

* B7 O Y RERBICIRLTVWSHREIE MISERNUE
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JENERL T D unit file DF

# Automatically generated by systemd-sysv-generator

[Unit]

SourcePath=/etc/init.d/sysv-init-script
Description=LSB: A sysV 1init script
After=remote-fs.target systemd-journald-dev-log.socket

[Service]

Type=forking

Restart=no

TimeoutSec=5min

IgnoreSIGPIPE=no

KillMode=process

GuessMainPID=no

RemainAfterExit=yes
ExecStart=/etc/init.d/sysv-init-script start
ExecStop=/etc/init.d/sysv-init-script stop
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init X2 1) 7 ;8176 - iptables (1)
service AV Y RDImBHLEE

* iptables & /etc/init.d X2 ) 7 FHNTHBILRZIT>TULS
— service iptables save

* UTFDOT7741)LTsave AV R%ERE
- /Jusr/libexec/iptables/iptables.init (H & D init XZ ) T k)

- Jusr/libexec/initscripts/legacy-actions/( 2= +%&)/(H 7 IY U RER) ICHETZ ROV
hZEdE

* Jusr/libexec/initscripts/legacy-actions/iptables/save
* iptables.init X7 ) 7D save 7 IV RZIER
* INBZERARETSILT. MBELEMTSZUR CRKICRITTES
Xservice X7 ) P EHBIEMEDTEHE B H  systemctl NS FUTE T HiEIE S L
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init X2 1) 7 174 - iptables (2)

[Unit]
Description=IPv4 firewall with iptables

After=syslog.target
ConditionPathExists=/etc/sysconfig/iptables

[Service]

Type=oneshot

RemainAfterExit=yes
ExecStart=/usr/libexec/iptables/iptables.init start
ExecStop=/usr/libexec/iptables/iptables.init stop
Environment=BOO0TUP=serial
Environment=CONSOLETYPE=serial
StandardOutput=syslog

StandardError=syslog

ConditionalPathExists= T7 7 1 ILH\TFET 25D HEIT

iptables TIX 7O AN ERT3DOITTIEBEWVWD T, Type=oneshot &
RemainAfterExit=yes Z5E 9 9. _M T iptables.init HEITHET L TH
active IRED MR I N, BEIZIS L TR TIIEATTHN B,

Copyright Red Hat K.K. All rights reserved.



sysvinit 15 systemd ABITT BEDIE

s —EXZiET 3D DIFELRWIC type=forking ICF 3
- oneshot 2 & “EHEEHFH DX IHFZ TN

- IS—Fxzv I LTUVWHEWRZY TR EBETIEFTOELIIRERZRTLTH
EEINngw

s AXTOCRZREIZI3HEZIEET D
- PID771)l
s RMELT—B (~HT+M<B5V) TERT 33745 oneshot
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BH3E 9 5 man page

* systemd-sysv-generator(8): init X7 1) 7 k% systemd D unit
ANE#RT 270054

* daemon(7) Integration with systemd & : BfZOT7—E > %
systemd TEIETS7-HDHE

* sysvinit & systemd OEFXDIEF 14

https://www.freedesktop.org/wiki/Software/systemd/Incom
patibilities/
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systemd OEEZBESD B

158 Copyright Red Hat K.K. All rights reserved.



systemd D#RF = BEsD 7oLy

systemd IHICHKRA BIREZFENEZ L TVWAD THORERFZBO 7L
* ADBES7ZLY:

- BofekSiCunit AE#hanaeo k3 7L a—bk

- unit DERZ R THIENL KOO S BRWVWEHICIERET 5728
7O S LDSBkST-LY:

— systemd OFRETIEDE T DIFKEIT T SDT systemd DRRE=Z & > T
=y=A

- systemd IRIE L systemd UADRIEDEL S THH K BENH S
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systemd-analyze

* systemd OB, TNYITEBEDY—I
* unitfileZz&WED b ST a— FRICER BT TOT VR

- systemd-analyze dump — systemd O£ unit DIREDFEMIBREZ AIFATF X MK T
A>T G 3, FEFIEBRTDEVGREZHRET %o

- systemd-analyze dot <unit® > — graphviz TIEE unit B2OKERERZXKRT 5,

- systemd-analyze verify <unit file>—lintMI(C unitfilezFTzvo 9%, 7oL
7~ X Exec* OXNRIFEEELE,

- systemd-analyze condition <condition DEZ > — & conditionDF v I &L
BKELTOMEZRTT Do

- TOMKZIPREORRHE SBBININT AT BHKEDHD XI5
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systemd @ log level ZZE x

systemd W CEBELTRAIZLTVWSAHRICVWEE I debug LNILDOOTZRFT

- EHRORBIETHNIE grub Tkernel DA 7> 3 VI systemd.log_level=debug
DELIICHEET D (EFFIZOTNETHZVDOTER)

. /etc/systemd/system.conf IC LoglLevel=debug &&2ih L T systemctl daemon-
reload L¥J, MMOFJRET7 7 1ILHbE2THAEL X,

* E1THIC loglevel EITZZEE T BICIFATD &K S I systemd-analyze 1< > K THg
EI D
- IR7ED log level HEER ( 7 7 # )L k& info):
systemd-analyze log-level

- log level Z debugC9 35 :
systemd-analyze log-level debug
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unit DIRRET T IIL R T OEMEERZEZ D

* UNit DIRETU TRV T M REDEEZZE R T-WIHEIE.
systemctl @7 < > K is-active, is-enabled, is-failed, is-
system-running £S5

- systemctl status *° systemctl show 7= & sysvinit D X2 1) 7+
DREDNFFH TRVWZEHL DD

s HAIETFR I exitcode, --quiet #F>a3>%ZDIFBHL
TF A MEAIFMFEI EN DS,
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F % ¢ systemd-sysv-install

* sysvinit DRI ) T EHH B5ED is-enabled DHEERIE
/lib/systemd/systemd-sysv-install TiTH113,

* /lib/systemd/systemd-sysv-install (& RHEL/Fedora Tl&
chkconfig DA% T enable/disable Z sysvinit 7« L2 k1
DREN5IRT

* systemctl status X systemctl show T unit DIKEZ IR T H
systemd-sysv-install ICLBF T v I Z1THORVD TR TH
Winah'd S
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BH3E 9 5 man page
* systemd-analyze(1): systemd-analyze D&% 7 1YY RD=E
176, BB D

* systemctl(1): is-enabled R DEAICITHIEXTILT B exit
code DEH D
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CHOTHKLD

graphviz Z AN T unit EDKERBRERZR THSB

$ systemd-analyze dot 'cockpit.*' | dot -Tsvg >cockpit.svg
$ eog cockpit.svg

systemd-analyze calendar daily & LC. timerunit 72T
daily’ YI8EHL B B £ ERICAEEASEIELTVSON ERERT 3

systemd O log level = debug ICEE L. systemctl R OIaT >
FEeRITLIEFICEDL S BATHHBZDH RS
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systemd-tmpfiles

s —RICKIFENTEWTs LI FUDZEBH S /dey, /run, /tmp B E
- liveCD O & S ABBETIE /var U TH XN TH D CIFRES ALy
* systemd-tmpfiles (FFCBIRF. FIFERRNGEY R 7 v T ERBBFRZNOD
T4 LI MJICHLTITDS
- J7AITao LI U2 XA TINART7A4INRE=Z1ERK
- FEZ7 7N EFEDIAYT Y THIHAL

- BEDTA LI RIUATOT7 7AILZHIBRLT=D. J74ILFDHDIFFZRLT
truncate L7=D. uid,gid, ¥R ,ACL B = ZEE I 3

- BRTIEADSIEERBMU EZE L TLW=5HIR & Y
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systemd-tmpfiles

* systemd-tmpfiles --cat-config TE2EREZ H
- REIREENICITO. RERABDFHAAICDWVWTIE tmpfiles.d(5) = &R

- N T —JICEENBREZEE LI-VLWGHIE Jetc/tmpfiles.d AT
Jusr/lib/tmpfiles.d EBIL&BIO T 7 A I Z1ER 771 IILEATLEEZTEIND

- BB ( X72I3BIRR ) SNB3 T LI MUR T 71 IILICRFEARKHNISEYIRIE
TRITT 3
* E1T71E systemd-tmpfiles-*.service, systemd-tmpfiles-*.timer H517hH 13,

- T 7 #)L b TITHEENEFIC /dev/ & ENLUSNCT T setup ZMEO 7= L.
EEMH S 15 9%IC1IEIED clean. #D# 1 H 1[5 clean DR

X}
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hostnamectl

* RAMRADEE

- hostnamectl set-hostname host.domain.example.org

* KRR bRBDHEE

$ hostnamectl$ hostnamectl
Static hostname: rhel8.example.com
Icon name: computer-vm
Chassis: vm
Machine ID: 21975e50f73142d5b4a92eb05209e9fa
Boot ID: 83c339091094442b8645fec5699c7ell
Virtualization: kvm
Operating System: Red Hat Enterprise Linux 8.1 (Ootpa)
CPE OS Name: cpe:/o:redhat:enterprise_linux:8.1:GA
Kernel: Linux 4.18.0-147.0.3.el8_1.x86_64
Architecture: x86-64
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machine id & bootid

* BRA MV - BEETO—REEZEERLICVLWOTUUID DELS
% 1D hdp % & EF|

- Machine ID: /etc/machine-id ICH 3 id o KRR MBICEREINT VA
L, Jetc/machine-id ZEIFR L THILEI§ 5 E HEITH L LWELED ERK
b,

- Boot ID: /proc/sys/kernel/random/boot_id IC# 3 id , EENEICERK
SN A Lo
* FAPF : journald IC&k3O%1Z1E machineid, bootid A& XN TL
Do
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BH3E 9 5 man page
* systemd-tmpfiles(8), tmpfiles.d(5): systemd-tmpfiles & &€
TALI R BET7AILICDOWVWT
* hostnamectl(1): KRR bHDHETE. HIICDWVT

* random(4): linux kernel ® random €2 —JLICDWT,
boot idHZDEZa—ILHERLTWS,
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man page
SETER LT manpage BHETHHB & ED systemd IFZHDTE
32 L 7c man page bt En3
* systemd.index(7) - systemd @ man page —&

* systemd.directives(7) - unit file @ directive H*¥ ® man page
ICEDINTWVBEHD—E, BIfF unit file SR ICEF]

173 Copyright Red Hat K.K. All rights reserved.



R—LR—2, blog

* https://systemd.io/ systemd project TR—LR—

* https://www.freedesktop.org/wiki/Software/systemd/ |H
systemd R—LXR—T

- BHOHEREEEICIE The systemd for Administrators Blog
Series ZHRL XY
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271 FEF

* Demystifying systemd
- 2018 &R : RHEL7 XR—X, CNHSFEWIILHBZATIT

https://www.redhat.com/files/summit/session-assets/201
7/5103870-Demystifying-systemd.pdf
- 2019 &Rk : RHEL8 XR—X, FEBEICEIXA H DAL T

https://www.redhat.com/files/summit/session-assets/201
9/T4D2A2.pdf
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