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ROM CODE

ROM code 2H CPU B{1THIE—MER.
e fiiF SOC EfJ ROM
o REVAIL
o TNEEIEDR
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SECONDARY PROGRAM LOADER

ROM code RIEEARYIAK , —MRARVIIELIMNE RAM
o IFKAMEANTE (NOR, NAND , MMC)
o KE¥VIIAL
o 2xX/\, BJ7E SOC WEB RAM HIiE1T
o FILARIELY (BERAARFE SPL)
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BOOTLOADER

—B9ME RAM #1381LE |, FARTCAYIIA L B fthfg
o MIFXKAMATE (NOR, NAND , MMC)
o RENRILEIL
o SEINEE
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KERNEL

Bootloader 3E Kernel 1N£2IATE, Bh#RZIEIT

o AZABFLBESEBEC
o AZARBF]LL relocate

o NIZEIAYIIAILFT B RIAEIR
o NIZIEH root XIEZR %

o RIZIAT init FHFZ

o TIAMRIELDR
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USERLAND

HIRERG RN , AREERSTNARER,
o init IXENEEH/ZENATERS
o fRZ32H shell BIABEHHY (inittab, rcS, SXX, KXX)
o {ELEHY init BEFZ ( sysvinit) B—MRITILAVHTE
o TJLAIEDR
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&R : BUILDSYSTEM

e Buildroot: http://buildroot.uclibc.org

e Yocto: https://www.yoctoproject.org

e Custom scripts: do-it-yourself

Buildsystem =] LA SE 4R 1% 4FAY toolchain X 7E Buildsystem H
YmiF
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BAMNIEHEZESHANE
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e GPIO/LED
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e JTAG
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&

Measure time

<:| Remove unnecessary functionality
<:| Postpone, parallelize, reorder
<:| Optimize necessary functionality

Free Electron
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MEEFATEMRIC EANRIRZRRT 8]
o MEBANFANLRMEG FiZABFF18
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o RERAREENMIFR—LINEE
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MEF0 7247

ENMENMERT , AVEERZS L |, FAZ Freescale
i.MX6Q Nitrogen i&{T Linux A1#% 3.10.17 /N EEER

e buildroot &% image
» System X/J\: 2MB (initramfs)

w@@@ﬁ > Kernel X/)\: 4.6MB
> FRHLE(E): 4.466984

e yocto & fY image

» System K/J\: 4.6MB (ext3)
y(P)RS!:Q » Kernel X/\: 3.6MB
» FFHLRT(E]: 7.095716
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Quick Boot « ) FEAES EIRL1E
MET A

NAFRIERTNERBRIFLLE EREEL,

e Printk time (kernel): 7EFIEN printk 2 RTFCIERTEIFTENH
K

e Grabserial (http:/eLinux.org/Grabserial): £ O#E R 15
3K, AFRTERIE AR (E]

e Bootgraph (kernel/scripts): A kernel B dmesg ZF=4%—
AN kernel startup grap initcall_debug +
CONFIG_PRINTK_TIME + CONFIG_KALLSYMS

¢ Bootchart (http://www.bootchart.org): bootchart M /proc
FRIEF B ZZ T BN K347
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Quick Boot e ) FEHLET [EJ{RL1E
NITE=S
METH
e Gpio: EEEMEM TSt GPIO #HHSIK
1 /* C code to set GPIO2 2 */
2 *( *)0x2020004 = 0x00000002;
3 *( *)0x2020000 = 0xc000f07f;
4
5 /* ARM Assembly to clear GPIO2_2 */
6 ldr rl, =0x20a0000 @ GPIO2 base
7 ldr r5, =0x2 @ gpio2_2 as output
8 str r5, [r1, #4] Q@ set gpio2_2 direction
9 ldr r5, =0xc000£07d @ gpio2_2 cleared
10 str r5, [r1, #0] @ clear gpio2_2

o 1AV SIEBVICREBNTIE
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Quick Boot €

METH

2.486103] calling proc uptime_init+0x0/0xd0 @ 1
initcall proc_uptime ini t+0x0/0x40 returned 0 after 7 usecs
calling proc_version ini t+0x0/0rd0 @ 1|
initcall proc version init+0x0/0x40 returned O after 5 usecs
catling proc soit)rqs inite0x0/0r40 @ 1
initcall proc sof tirgs init+0x0/0x0 returned O after & usecs

cckMsg. 1 Er0x0/0nd0 € 1

)mtca%l proc_kmsg_ini t+0x0/0x40 returned 0 after S usecs

calling  proc_page_init+0x0/0x60
initeall proc_page initr0x0/0rc0 returned 0 after 8 usecs
calling  1nit_devpts_{s+0x0/0x54 @ 1
e e
calling  init cranfs_fs+0x0/0x38 @ 1
initcall init_cramfs fst0x0/0x38 returned O after 38 usecs
calling  init_ramfs_fs+0x0/0xlc
mltcagl initZranfs_fst0£0/0xlc retumed 0 after 2 usecs
cal ini t_nls_cpa3z+ox0/0x
farteaht e o0/ onc retumed 0 after 0 usecs
calling  init_nls_iso8859_1+0x0/0xlc
S WD 5 o o ke e Ok e e
calling ipe Tnitioro/oczc ¢ 1
msgmi_has been set to
)n)tcall 1pe i Sron0/orc re(urned 0 after 3788 usecs

calling  proc_genhd ini t+0x0/0x6
initeall proc_genhd mmuxomxeu LT
galling noop ini t+Gx0/0x

scheduler noop regisi

Iri3eatl noo, e ty03070n0 returned 0 after 3844 usecs
caling deadline ami t20x0/0c20 € 1

o scheduler deadline registered
initeall deadline ; )m(+0x0/0x20 returned 0 after 4193 usecs
qinit

S e R
initesll cla_init+0x0/0xc returned 0 after 4662 usecs

calling  percpu_counter_startup0x0/0x

initeall percpu_counter s s(sr(umoxo/ox24 el oA
calling fb_console_init+0x0/0x.

Shiteall fh consolem HrosoroxIae returned 0 after 156 usecs
calling  pum_backlight_init+0x0/0x

initcall pwm,ba:khgm) I rox0/Onle returned 0 after 339 usecs
calling  mxc_hdmi_i2c_Tnit+0x0/0x20 @ 1

hdmi i 2c_ini t+0x0/0x20 returned O after 124 usecs
Calling mcohdmi ins E+OX0/ON1C

initeall mic_hdm i trox0/xlc returned 0 after 459 usecs
calling  ldb_ini t70x0/0x:

Shiteatl Labam r0r0/orle returned 0 after 147 usecs

calling mipi_dsi_init+0x0/0xd8 @

Figure: Bootgraph dmesg

0.
o

000037] U-Boot 2014.04- rc2- 00065- ge252fdS (4pr 09 2014 - 20:55:
coes1:

0.002575 0.000059] CPUT  Freescale 1.MA6Q rev1.2 at 782 Mz
0887 0.003811] Resst cause: POR
0.010785 0.001508] Hoar
0.011858 0.001173] L2c:
olo1scos olcorsol o
0.044810 0,031802] HC: s
5.0a0511 00041011 SF: Detected aSTISVFOIEE whdh page size 256 Bytes, crase size 4 Kif, total 2 B
111782 0.062871] WARNING: Make sure the PCTe #9ERST Line is comnected!
0177754 0.069972) No panel detected: dsfault o KON
01186755 0/008%51] Displey; MO (10260765)
0.221727 0.034952) In
0.222808 0.001161) Out:
0224720 0.001852) Err-
225833 0.001053] ot
0.254749 0.028816] FEC [PRI cthe
256750 0.002041] ¢ any key  to ST .mmm o
1545577 110987271 mico 13 current devi
47639 0002062
1137 0loonods) e read: dey # 0, block ¢ 0%, count dsoBd ... 18584 blocks read: o
11721680 0:93098] ## Bootang kernel from Logacy Irage at 12000000
1748510 0004830 DX R
1750675 0.004165] e Linix Kernel inage (unconpressod)
1755455 0.004780] 30024 Byte
1750417 0.003981] + 1000800
1761634 0.002217] ; 1oqumu
1763783 0. 002140] o
LG Do) Loahi Rornet Tange
11503452 0.097820]
11503807 01000355] starting kernsl
1908652 0. 00185]
11921455 0.015807] Uncompressing Linux. .. done, booting the kernel
335327 0. as3ess) saard ipe titiogensy
2.461333 0.055006) machine ¢ constraints_voltage; VOEO: unsupportable voltage constraints
2/447460 0.008127) reg-fixad- volta: Ltage.2: register regulator: -22
527015 o.c2ani] _reaulator get
5.426115 0.157568] xc_sdc_fo ul-gi1 a\readv in use
2751037 0.290018] tec3004 prapara for réating: write.cn
3.725162 0.004125) ogalax_ts 2 eGotax ro: farLed to read firmare version
51730507 0.005745] f5x06-ts 2.0038: f5x087 Could not d
885569 0/155082] L helma s
31592505 0.008s1e] sgtlsngo 0-oooe:
5585562 0.083057) Imitislize
ioe4 o.0oi062] 161511508 00081 hetosye: invalid date/tine
4187542 0.180088] INIT: version 2.8 booting

6.605298

218923) Startin:
erssse] tarting Sootlag doenon: bootlogd.
050855] Populating dev c

S21602] Configuring netwerk interfaces. .. udhcpe (11.21.1) started

Figure: Grabserial it}

) FHALET (BJR1E
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Quick Boot « ) FEAES EIRL1E

METH

e bootcmd initcall_debug printk.time=y quiet init=/
sbin/bootchartd

o EEFEFMIARN /sbin/bootchart

for LE6440.(none) (Sun Apr 27 14.27:04 2014)
20 =1 Si 150216 o7 2014

L debug prnictime-y o

ki bt . MHMMMMM

 Disk throughput % Dsk ulization

e cached (scale: 463 M) Uses eutfars = suzp (scae: 0 vie)

8 Runing o) 1 Unsleep (/6] Sesing Zombie . ) "
ol u |
g TR R W T TR

34



Quick Boot e ) FEAES EIRL1E
MET A

¢

Figure: GPIO: j|Z boot rom FA#YJA 8]

o HEL: BAIRH: TR AEA
o 1Btk GPI02_2: RAFNINR NS
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Quick Boot « ) FEAES EIRL1E

RO —AREEE 7 115200 bauds
e —fi% u-boot HiH£9% 500 FF: 4ms
o —f% kernel #1499 30000 Z5F: 260ms
o BR[O PTAEFHLAT[E)Z —FP LA £
IO quiet RIZFELELERHIEER printk BIZ

B prink XFE A FE_NRERIEAVERER
o RBHMNEL
o BUNHIARZ (500KB RIEHE )
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FIEENX LPJ

FEAVIIIZEFR Linux WIZK1TE loop_per_jiffy

o E—LEZRZEH CPU FJAEFIRT 250 ms Rit& LPJ
o T£i.MX6 EE 80ms £H
o FJLA7E bootargs MTRSETE X LPJ K& T iX B8]
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Quick Boot « ) FEAES EIRL1E
SMP

Bai—1 SMP RAFEEKERIATE],
e 251 1 4 CPU FEY 80ms
e Bootargs maxcpus=1

e Init script
echo 1 > /sys/devices/system/cpu/cpul[123]/online
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Quick Boot « ) FEAES EIRL1E

U-BOOT f&li+Ay

£ uboot BEEEE1TEY CONFIG _BOOTDELAY , W& B UEIA
FraAN B ERITZACONFIG. BDOTCOMMANDEPW%E’J::W
AMEIHB — AR — B+

1 /* nitrogen6zr.h */

2 CONFIG_BOOTDELAY 1
Bootdelay (sec) | Percentage

0 8%

1 30%

2 3%

3 25%

5 30%

10 4%

Table: Use of the autoboot timeout
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Quick Boot « ) FEAES EIRL1E

KERNEL X /J\

18 kernel MK ATEfEMNEE] RAM 2FEE— /N Aa] ZREHAT(E).
& kernel BIR/NEFE BT E T ALV ESE) Kernel 89K /va] BAE FE
AR/

o [E48

o ICE
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AZIE48

Kernel STUAMERREIM B AR TR, H— MIEATREN
Ft

. ERE

. BERRE

. ELBLL
R

RABEEERAITERERT CPU EEFICIZIAMNEE, —iR
BT NERRNEERRE



Quick Boot « ) FEAES EIRL1E

BB NRERE, BAZEX

GZIP: trEEZELE. TRERE E4EE
LZMA: RREEELELL, BREEMESELLRIE
XZ (LZMA2): 1 LZMA 472

LZO: [E46tb £, (EREEFESEB LR IR
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Quick Boot « ) FEAES EIRL1E

NIZR M T —MEENS , IXE Linux FJAFERARNRATER
THEV/INOEEREL RAZK/NLETHRBRENREST ,

FiE LR ER AL AR
BZRIEEREINE #rik £ P] B th T fE R (0]

BIRIERAZECE RIRNSE commit ZBIHY A ENFIE IR R g — 4
IR
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Quick Boot « ) FEAES EIRL1E

NZECE

e Mtd support

»  Device Drivers -> Memory Technology Device (MTD) support
> &HiEKLY) 7T00kB
e Block support
> Device Drivers -> Enable the block layer
> #HEKL1.2MB
e Sound support
P Device Drivers -> Sound card support
> &HiEKLY 300kB
e Misc drivers
»  Device Drivers

> USB, SATA, Network, MMC, Staging
44



Quick Boot « ) FEAES EIRL1E

NZECE

o Networking stack

> Networking support
> HiFKL 2MB

e Kernel .config support
»  General setup -> Kernel .config support

> &KL 80kB

e Optimize for size

»  General setup -> Optimize for size

> &KL 500kB

45



Quick Boot « ) FEAES EIRL1E

NZECE

Printk support

» General setup -> Configure standard kernel features -> Enable support for printk
> &HiEKLY 500kB

BUG() support

> General setup -> Configure standard kernel features -> BUG() support

> HIEKL 100kB

Debug Filesystem

P Kernel hacking -> Compile-time checks and compiler options -> Debug Filesystem

> HiFKLY 80kB

Debug symbols

» General setup -> Configure standard kernel features -> Load all symbols for debugging/ksymoops

> HIEKL 700kB
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Quick Boot « ) FEAES EIRL1E

INITRAMFS K /)y

% kernel BB, initramfs SH#FA{ERYILE rootfs ES#E
EJtmpfs(RAM XHZR L), ALt init #HIESBITEILIRRER
EEOS —LXRERS, HithIEXBHNXGTUREREMSXA

WNER(RITEIE initramfs FiiINZI Linux Rt%, iIEAREESE initramfs,
AANESBSEEHEAZA
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Quick Boot « ) FEAES EIRL1E

INITRAMFS K /)y

7T R¥FINAERY initramfs, BusyBox 2t EHEC

e http://www.busybox.net

e http://wiki.musl-libc.org/wiki/Alternative_libraries

48
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Quick Boot

C

) FHALET (BJR1E

MKLIBS[£ 1 1]

AT {E initramfs REJEE/NN , B—NLTRETAFEENFA] : mklibs
o EFRIAZHT ELF RIHITHERAEM symbols FOK 14
o MKFSIEH, REBIFFREERE
o {BEARBENM dlopen
B 2 MRE
e Debian: python

e Gentoo: shell

£ mklibs BTBATRHRSE , ELE , EiEA buildroot
BR2_ROOTFS_POST_BUILD SCRIPT HYSLfH,

49



Quick Boot « ) FEAES EIRL1E

MKLIBS [ 1]

Il +:

MKLIBS=$(which mklibs)
SYSROOT=

QUTPUT=
BIN=

export OBJDUMP=arm-buildroot-Linux-uclibcgnueabi-objdump
export OBJCOPY=arm-buildroot-Linux-uclibcgnueabi-objcopy

export GCC=arm-buildroot-Linux-uclibcgnueabi-gcc

$MKLIBS $SYSROOT -d $0OUTPUT $BINS
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Quick Boot « ) FEAES EIRL1E

INIT B2 7E il

Buildsystem/distributions 124t 7 — init RT3 | S#HIZR 0T 68
REBN—EXBIRS, FHARMITEBHREXRS HttMIARS.
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Quick Boot « ) FEAES EIRL1E

INIT B2 7E il

sysV init inittab Fl rcS HRBBMARNRAFEEA,
e init
» busybox NBIEMinit
» init — ELF a[#1TX4
e inittab
» inittab @ —MEEM
» inittab IRIEEFINEE
» inittab BRRESNE rcs

e 1cS
» &— shell fil4

» fork/exec FRBERAERS

52



Quick Boot « ) FEAES EIRL1E

INIT B ZE &I

1 Startup the system

2 null::sysinit:/bin/mount -t proc proc /proc
3 null::sysinit:/bin/mkdir -p /dev/pts

4 null::sysinit:/bin/mkdir -p /dev/shm

5 null::sysinit:/bin/mount -a

6 null::sysinit:/bin/hostname -F /etc/hostname
7 # now run any rc scripts

8 ::sysinit:/etc/init.d/rcS

9

10 # Put a getty on the serial port
11 ttyS0::respawn:/sbin/getty -L ttySO 115200 vt100

13 # Stuff to the 3-finger salute
14 ::ctrlaltdel:/sbin/reboot

16 # Stuff to before rebooting
17 null::shutdown:/etc/init.d/rcK
18 null::shutdown:/bin/umount -a -r
19 null::shutdown:/sbin/swapoff -a
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Quick Boot « ) FEAES EIRL1E
U-BOOT FALCON &=

MX6 Z %I SoC BJLAR{ER SPL &Y BOOT ROM 1B A
IVT header #1 DCD table R#]14{t.4M 28 RAM

e Bootloader entry point

e Device Configuration Data
= bootloader FFI&EY , SMEB ram FNEB FERHIIEILLEF T
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Quick Boot « ) FEAES EIRL1E
U-BOOT FALCON &=

SPL B —"MIBR A Falcon 181\, E R 1F T bootloader &
B, HEEGITIRIER S,

1 /* SPL target boot image */

2 CONFIG_CMD_SPL

3 CONFIG_SPL_0S_BOOT /* falcon mode */
4 CONFIG_SYS_SPL_ARGS_ADDR 0x4£542000
5

6 /* SPL Support for MMC */

7 CONFIG_SPL_MMC_SUPPORT

8 CONFIG_SPL_GPIO_SUPPORT

9 CONFIG_SPL_MMC_MAX_CLK 198000000

10 CONFIG_SPL_BOOT_DEVICE BOOT_DEVICE_MMC1

11 CONFIG_SPL_BOOT_MODE MMCSD_MODE_RAW

12 CONFIG_SYS_MMCSD_RAW_MODE_U_BOOT_SECTOR 2
13 CONFIG_SYS_MMCSD_RAW_MODE_ARGS_SECTOR 0x400
14 CONFIG_SYS_MMCSD_RAW_MODE_ARGS_SECTORS 1

15 CONFIG_SYS_MMCSD_RAW_MODE_KERNEL_SECTOR 0x800
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Quick Boot « ) FEAES EIRL1E
U-BOOT FALCON &=

u-boot SPL & 7EXEF4 SOC/CPU/reference HRF L &Sz 5

e Generic

Common/spl/spl.c
Common/spl/spl_fat.c
Common/spl/spl_mmc.c
Common/spl/spl_nand.c

Common/spl/spl_nor.c

vV VY VY VY VvYYy

¢ ARM specific

> Arch/armllib/spl.c

e SOC specific

»  Arch/arm/cpu/armv7/mx6/spl.c

»  Arch/arm/cpu/armv7/omap-common/boot-common.c

e Board specific
» Board/freescale/p1022ds/spl.c
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Quick Boot « ) FEAES EIRL1E
U-BOOT FALCON &=

RE-LEEEFRESLIN
e board_init_f: SPL
e spl_board_init: SPL
e spl_boot_device: SPL
e spl_boot_mode: SPL

e spl_start_uboot: Falcon
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Quick Boot « ) FEAES EIRL1E
U-BOOT FALCON &=

BA—Na4 KR =4: #define CONFIG_CMD_SPL
e i&{T bootcmd
e i%EY bootargs
o 74 ATAGS
o X FDT

U-boot> spl export atags ${loadaddr}

# Booting kermel from Legacy Image at 12000000 ...
Image Name: Linux-3.0.35

Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 4865520 Bytes = 4.6 MiB

Load Address: 10008000

Entry Point: 10008000

Verifying Checksum ... OK

Loading Kernel Image ... OK

Argument image is now in RAM at: 0x10000100

© 00 N O g b~ W N =

-
o
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Quick Boot « ) FEAES EIRL1E

U-BOOT FALCON #E=\

spl_start_uboot INBERILARERZASHY , (Ethe] BAiZEY GPIO K
REEBITH BINEIE R S kR TEAY u-boot B
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Quick Boot « ) FEAES EIRL1E

B INIT

BATES 7T —MinitAER
o ERMXBENFAMKIMAIARS
o 5 forking : IXFEZERT(E] ( K%Y 100us )
o MITXEMNFA

ZE5,PID1 R AR UARERAY, 94 kernel & panic.
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Quick Boot €

DEFERRED INITCALLS

) FHALET (BJR1E

Deferred initcall 7] LA 53 B ER¥IHR 1L R #%
1. &7 deferred LAYM, BFB initcalls EPERERIT
2. MiTinitiHiE
3. init ZIFRIBH kernel ZHITRITHY initcalls (deferred)

deferred initcall %0 T

Mainline linxu kernel ;%8 deferred initcalls x38 , ZWE$T4N T
(http://eLinux.org/Deferred_Initcalls):

e 2.6.26, 2.6.27: patch by Tim Bird
e 2.6.28: patch by Simonas Leleiva
e 3.10: patch by Alexandre Belloni



http://eLinux.org/Deferred_Initcalls
http://eLinux.org/images/1/18/Deferred_initcalls.patch
http://eLinux.org/images/b/b4/Deferred_initcalls-2.6.28.patch
http://eLinux.org/images/5/51/0001-Port-deferred-initcalls-to-3.10.patch

Quick Boot « ) FEAES EIRL1E

DEFERRED INITCALLS

initcall &—" marco, EEFTEE module F inicall AR EXER
3 ELF B9—/MEFERY section &

1 module_init(my_module_init);
2 module_exit(my_module_exit);

ERMN , Bz LiB1TRIFTBinitcall , ZfE/EAo0init HiIE,

KENACTREAREZE —LARES, ER—NMNRIREBIEDN , 7]

&Rk T%BE*EﬁH,E ARl — N HTRY section L,
deferred_initcall(fn) \

2 initcall_t __initcall_##fn \
3 __used __section(.deferred_initcall.init) = fn

-
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Quick Boot « ) FEAES EIRL1E

DEFERRED INITCALLS

HTE AR MELE deferred initcalls &, S MEBEEBIFEIEN

1 deferred_module_init (my_module_init);
2 module_exit(my_module_exit);

g init H#1T/E, T CABE LA TRI& S, @RI ZYI1R{E deferred
initcalls

1 root@target:~# cat /proc/deferred_initcalls
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Quick Boot « ) FEAES EIRL1E

B1T TOOLCHAIN

AREIBMIEER—#1), FHAR/ toolchain , BEXE/L
B ms 5l

e Prebuilt toolchain @RI , SZ1BiFZ SoC
o O] AIXLESEAIL -mcpu= -march= -mtune= options

B c library i 2B ARG R

Uclibc: http://www.uclibc.org/

Musl libc: http://www.musl-libc.org
Dietlibc: http://www.fefe.de/dietlibc

Newlib: http://sourceware.org/newlib
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Quick Boot « ) FEAES EIRL1E

MKLIBS [$38 ]

© 00 N o g B~ W N =

-
o

mklibs BJBASE library Fi& B IAAZIRR B ERE
o EE—/MEFEM toolchain B1& libxxxx_pic.a

MKLIBS=$ (which mklibs)
SYSROOT="$BASE_DIR/target.full/1lib"
OUTPUT="$BASE_DIR/target/lib/"
BIN="$BASE_DIR/target/bin/*"

export O0BJDUMP=arm-buildroot-Linux-uclibcgnueabi-objdump
export OBJCOPY=arm-buildroot-Linux-uclibcgnueabi-objcopy

export GCC=arm-buildroot-Linux-uclibcgnueabi-gcc

$MKLIBS -L $SYSROOT -d $0UTPUT $BINS
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Quick Boot « ) FEAES EIRL1E

STATIC /DEV

e udev
e mdev (mdev -s BJBATE_E 100ms)

MBREREENIEIL , 5375 device node Sdevtmpfs BB IR
Linux RAERRLHFHA device nodes:

e /dev/null
e /dev/console

1 mknod -m 622 /dev/console c 5 1
2 mknod -m 666 /dev/null c 1 3
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Quick Boot « ) FEAES EIRL1E

E 2 INITRAMFS Ethrg?

initramfs A RAM FiE1T , FELLEEFITER

o EffRIZERXR

o SHIBIEMX

o NERBEE, B initramfs WHYEIRER SN
—UEERER -

o {EF 1MB 9 cpio ( 500KB CRAMFS ), initramfs &Lt
cramfs R 400ms

o fE/ 10MB By cpio ( 5MB CRAMFS ), initramfs &Lt
cramfs & 100ms

o {EF 18MB A cpio ( 13MB CRAMFS ), cramfs &tt
initramfs & 300ms
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Quick Boot « ) WA RIE— N REB RS

I RIF— T B INEEN R LR

o BLARMNKNNEERMNFZE—LREBIZE
o HLNARANXNNESREEZEMINAGE

E—MIENRE L RM—MIEES 2B R
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Quick Boot « ) WA RIE— N REB RS

TRADEOFF WHEN DOING QUICK BOOT

MEMESRIRZIETEMNINEHRES T
o ELZ: WIFI, ZE5F, NFC
o FEMHAFNME : MERS2E , BIFZT R , OpenGL

XLEEEZTER Linux R4,
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Quick Boot « ) WA RIE— N REB RS

N1ZF3TH

BEEIMEEE
e Disabled
e Built-in

e Module

BZMERRBATEXNEBE © HRiEkR

EAREE  T"EFFBENZEBERILMERINGBIRAE, RB tristate
BIBTLAfIGN : Networking support BN 351&4H
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Quick Boot « ) WA RIE— N REB RS

N1ZF3TH

BA B R 2IEENINITHEERR R 1F 0 SN ER A FZ AR IR
o YRi¥Ap S J make modules

o Install BfFJ make modules install [ZfE
INSTALL_MOD_PATH=<rootfs path>

o BENFREEREMIKXA
o BITXBNARENEMEEA udev/ MDEV RN,
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Quick Boot « ) WA RIE— N REB RS

USERLAND SIDE

N
o I\ tmpfs MR ZR %
o BE X init BN
o ITITEFENH
Zl
o 2INEEMIRNH RS
o IBITHR/ERY init
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Quick Boot « ) WA RIE— N REB RS

USERLAND SIDE

RREVDNER:
o MEH— MR G RS
o HEEANR
o HRXAIERY/
o HIIT init
BRNMAE:

e pivot_root

e switch_root
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Quick Boot

PIVOT_ROOT

pivot_root = MEBEELRENTEAR
o ERLNEIFNHETZN rootfs XHZR L
e ETJAM old-root tJJ¥ERY new-root
o FEH chroot Kff— TRV
o RAVFGITHRY init

0 N O g b~ W N =

rootQtarget:
rootQ@target:
root@target:
rootQtarget:
root@target:
root@target:
rootQtarget:
root@target:

C

)

mount /dev/mmcblkOpl /new-root

mount --move
mount --move
mount --move
cd /new-root
pivot_root .

exec chroot .

/sys /newroot/sys
/proc /newroot/proc
/dev /newroot/dev

old-root

WEAIRF— A TBRA

sh <dev/console >dev/console 2>&1
umount /old-root
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Quick Boot

SWITCH_ROOT

switch_root LE3RFEEE, Einitranfs BRATIXMNERSGE
o ©E]UAtTI#E rootfs
o EMIT chroot ZAfFFEM ZHIAY console
e EFEMRT old root FTBERISIHY
o JAEMIT new-root XHZRLANR init

a A~ W N =

rootQ@target:
root@target:
rootQtarget:
rootQtarget:
root@target:

e ) WFERIE— TR RS

mount /dev/mmcblkOpl /new-root

mount --move /sys /newroot/sys
mount --move /proc /newroot/proc
mount --move /dev /newroot/dev

exec switch_root /mewroot /sbin/init
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Quick Boot « ) J=r

ZR5ER

rid

WERSG: 4.466984 T
bootdelay + bootargs: 2.324392 #)
Falcon 18=\: 1.737441 #

Stripped kernel: (down to 1.9MB with
initramfs)1.405953 #

Stripped initramfs: 1.162203 #)
Deferred initcall: 0.886289 #

EEEE«
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Quick Boot « ) J=r

c4 4=

Quick boot 22 EEZEREM

Quick boot EEREN
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Quick Boot « ) J=r

CONCLUSION

e quick boot —fi&ER 2 E f#iAY

o tHETEZ open source HR1FE
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Quick Boot « ) J=r
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Quick Boot « ) J=r

SEH

e http://www.denx.de/wiki/U-Boot

https://www.kernel.org/

http://www.etalabs.net/compare_libcs.html

http://eLinux.org/Deferred_Initcalls

http://eLinux.org/Boot_Time

http://free-electrons.com/doc/training/boot-time/slides.pdf
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