H|383| =X Ex{2|ets| FASrewE 3| =2F M[193 25 (2012, 11)

Tizen IVI 0S¢ m& HE S {3t
systemd®} waylandAl-&

SH g, =54, FEE
A ﬂ—jﬂ-[;ﬂﬁ‘l—’"! XJEE/\]\—HGL
e-mail:{gumy88, josanl23}@skku.edu, choolece.skku.edu

Tizen IVI OS's fast booting by
using systemd and wayland

Taehea Yang, Geumsan Jo, Hyunseung Choo
College of information and Communication Engineering
Sungkyunkwan University

P

olely} Aol &8 a1 /|3l Tizen IVI(In-vehicle Infotainment) 0S+= YWY = 7]7]2] 375
k=0 ALgxloll Al H g wE AIZE Yo AMu|AE 11100}7] Aste] Ay 7HA] BHE AREST
3] Automobile AF& Adated M@et Tizen IVI 05 AR A whE Au] =g x4]+0}71 95}
systemd®} waylandES 838l wE JAA FEHS AFstz Ak, HY 7% ol BY &
A&dt7] Aske] 719 init processE WA G systemdS AFE3T, K V)E] x- wmdowa o
3t waylandE& AH&sle] FHIAY HIEE Foly x¥sta Ju. B =wodAE HE &AnE
Fo st @/ duit= 717] AdelA 9SS dado] FuEI v SGAA ] wE FE o
StATE 2Ufgth. 53] Tizen IVI 0SolA W& FH & & ARt 7 7HA w2lel] dis A3t
I, 71E WA ST AbolHE RS

Hx o7 whito] HEEal, cgroup(control group)<

A 2vfEE, Aol gk=Rel= . i0S, Tizen HAog ALgsle] REFE ZRA2ES tracing 3+

IVIs o8 714 Zntd ZAFE0] AL HolwA & AsAew 1H Z2A2Q init-processE

Aol Aujzst giEo], ARgatel Al diti= 7]17] Al systemd AR Aol SiTt.

SAl) AR AE AFetr] 93 o] 7HA] S| =9 o] 9o Fd I Hujg wE Ak AL

Ha o, 53] Asaidel = A W §F 2vE H & A3 4 v $EF57 dA-dd AF%

A4S 93k IV AEESo] A& or sutEa git). o . 25 A wEH e BE E2A A

IVI AFgjo] HEew= ZTAMZO oA/} g = A|5S x-window[3] o] F=AIHE sfdst= Ak & 71

A Be A 7be] RES v B A2 A e H ok o o2 fFH Uth. x-windows TP FAH 7hs

b= @ FALEle] Wo|th. fmAQl V] TWEL B 529l 54 A x-server 9} x—client& F

Fol A =93 Tizen IVI 057} Qlow o] LAl <A ZefoldE 71 oF&d ZrEZY wEA7|H oW oI

IVI A|F9] o]rel FH&wo] tiste] oy 7hA] wehs Aol EA FEzolA] AlFsh= GUI 34

o] =olHt[1]. A dlFe WEHSA AEFHQ Weltt. AT x-window
% 3 A= UEEe Enid ZYEo] 7wtow = A5y wA-e] k. 7 AAHQA A

A Qe gEae 27 ZRAA B2 oBFEE & A4S 98l FAW x-serverZt AHY AE A

o]7] $1gk w "JO]TZ}. T5 Ao WRY 2 AxE g of AAE ads age IS T 9o L

22 H3HY vxrgd AAZANTFIL, BEY A o]E Ax A7A A, o] e FAIE wliEel wayland

3} snapshot boot WAlelth[2]. o] WA Tizen IVI HEgS ©dehs compositor7t A4 ALY EAISH

0S oM & AFEEA ZXRE T FA-LINUXALS] AZHE = WA oR GUIY eHE=E Foly w=¥dla

= og] 7HAH BE zud A Aeteli 9= wrAolth, ® o= 2%l A= Tizen IVI 059 A5

gk snapshot boot& AR&3HAl @il 7]|&e] w2 FEW + systemd®} )& FA8I= cgroupel sk

A % /etc/inittab @ Jetc/rc.d/x & FF3t] %7 t}. 3 o]2 %3] systemd”} thA|SFE= init-processol

ii/ﬂ]{:%% 23y 7|Ed #AHoz HasE o diste] rotrar, 7]=e] WA I systemd A o AFol H &

22X 3AE socket and D-Bus activatione AR&3le] = o), TS 7]E x-windowe] W& FAHE vfelst

- 139 -



H|38%| st=MEx2|5ks| FAsta L RING| =2 H193 25 (2012, 11)

% wayland®} Hlasle] HQAE =Zsth. 3FoA = |2 Aol mEA~ T #q7E g A dFEE 7]sel

Tizen IVI 0S7} o} &AA~IE=EFE FAEA &2 oJF= ohomek AAg Ogs B Ei%??}ﬂ‘/} E4 Ado=ze]

systemdE AH&3hs F=eb69 2n2 HERE waylandE cgroup®] NA=E AFE= A olefol A Fl A]xH

ARgetaltar T EF12.103 Akl ofwAl AL A cgroups THLE A FAZE ¢ A sETHE].

L3l Q=A 23S A Ha FHE2AH O R Tizen IVI 0S systemd o4+ socket and D-Bus activatione A&

2o A& diEiA AFgr). 4G s ARA SR ¥ al o]F=A A start-up AHIAES HHA R S5}

2o A systemd®} wayland®] ZLAS Ao}, ™ better-framework® A|&3tch, 3 $9} 22 cgroup
S AFESle] ZRAAES EYY & 4 It systemdE=

2. o o7 A 7K Zlee Eekel 719 linux-bootingol A At

Tizen IVI 0S o]AE R &% S 9ste] =4 A €5 & init-process—daemon thA g},

7]-1] WS AAgE. AA = init-porcessd A<l

Z713t5 WHEHoR WA systemd AREHO = 2.3. x-window and wayland

A= x-window?] EJABAQ] FA-ALGITY o= x-windows= MIT tighs T4 o2 19849 7H‘?—_l’%] ojZ=

E =0°]7] 913 wayland AH&olth. Al WA= root file Y7 RS gEzoA ARgEa e =S

system & FHA s}t 27|EE AMEEE EE RYES Alz=dlojtt. o] A|=Hle] 71 & s7]= oW FFE

Histate WAootk SHARE B =R thE gt E Al EEEE oEeAelde] vE FFHY tlz=Edol

o] gl zol A AREE = root file system 4 3h= E}—r FAE o] 8T 4 Ao, o o] F I =gl

A ka1 systemd®} waylandWb 48k, FUS xR, *FAAE VM 2ol giyge Aoy, =
olFgAold 2raS A2 FE HHA ot

2.1. Linux booting®} init process Wajlrddier |

YE2a 7 LA AN E s, AY, ¥ gxz — s — (anplcation) Waylar.}d ;hent

Z718} o]F oW ZRA 2 27|38} ii/ﬂ]iﬂ idle 4 Yags X ; (applicaton)

Bi7F vk rest_initE S AAE W ZTAx = et \\..\

init-process® g}, o] ZEAMAE FA HFY ,_

el dEd Hes HE 2riskE FHHeR bl Wayland compositor KMS evdev

A, AW, @AW, fsck, HESA, FE SHAdAx — :> Frame Bufer (x-server+compositor)* ~ Kemel

8, 25 29 58 383 pid 7} 18T E BE I8

H2rEe] By g7 =), (2% 1) x-window ¢} wayland H]iL

<F 1> duldel g BE 3A AT A AAE x-windows LEEO] Eo] AT

qurAel g=r BE A 78 JA4 o] olgrell FAFYE. 7 Z olfe= 1 #HE AYE

1 | A=8 A48 34 Faste AN olEYAClAI  tute]x Tl

2 | A olmA], #Arjxad o HAL x-serverib= F7FE #ololzl Q7] wiEo|tk. Fgloldd

3 z{;goohﬂ]i ;HL%— Al Al oA 93¥ GUI e o] AME B3 compositor

A e A AEY Ha, o Aoh clupolzel WAL ol

6 | /etc/inittabs =3}o] init-process A4 A AR eWsETE A ol @ Al el Al

7 | init-process(/sbin/init) 3} 3Fe] Wayland®] M 2L GUI WAYUEE x-serverdt @Y

8 | /sbin/rc.dx o] TRAAES Tl 7|3} 113 Y= "o compositors StutE ko] GUI A2l

214 =229 9ol @ g A, 23 O Adel WH 1x2E

wek A8 Al Jete/inittab 2IAPES Fzate] init ot Aafl FR AR AHAE 2949 eHHsS

Age ot MAL =i o]& /etc/rc dA HAoigk 29 GUI 579 ool tte].
process 2
AAPEES A" Zoe FaslA HAri4]. olw %

8 AQe FAsE AR A2 st 23y

ESd 43 AYEE #AHon A Hol By &
% Astol 9L WA w

2.2. cgroup and systemd
cgroup < AREX}7F CPU A|ZF, Al2El wEg,

& Y E=
o Zy e zpdo} XS A|AH A A3

1 A}

L

zO

- 140 -

3. A2 24
Tizen IVI 0S& &A AL 227 AFHA G, &
o 3.18do = HEXE systemdE FEHIGHo| A3 ¥

Z2H6%E A%t T3 yayland®e dAA AFESE WX
Fo] glal EAE SEF12.10004 AtgE o AHolr] wE

[e)
o
of 3.2dA $EF12.102 FA3c},



H|383| St EX2|EHs| FAHIES

gtxofs| =22 M[193 25 (2012, 11)

3.1 fedora16 o M 2] systemd &4

systemd© maturity 7} 21d¢] w¥rol] oF H&E XA X

Eo|t}, AN 7]E HFREIAAHAA AFESIE sysvinit

olu} upstartol WsF] A Ydsl= A H o]~} V)

)
dA3s] Holytk, a5 7 AMAAQD Aol
and D-BusE Al&3st WHAHO R cgroup

Aoltt. o] eloi wheESH A¢h, dadhd s

% = Eats ]
2 WY e 5 PY SEE gAY S e BuE
FHEES 233 drk
<3 2> sysvinit, upstart, systemd H]xl
AAMNEZ B0l (1.sysvinit 2.upstart 3.systemd)
1 2 3
Interfacing via D-Bus no | yes | yes
Socket-based Activation no no | yes
Interactive boot-up no no | yes
Control Group Control(cgroup) no no | yes
Mount handling no no | yes
fsck handling no no yes
Early boot /dev/log logging no no | yes
Swap handling no no | yes
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