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1.1 &wEEHMN

48 TinaLinux FERIRERILER A%

1.2 iEAEE

WHTEs: 28 R/NV/F/MR/H/AI RFIS .

BHETS: Tina V3.5 REEEARZS,

1.3 fAxXARZ

EAT Tinalinux FFEME R MIBXEARA s
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EhEREERANTm— T EREREET, BERNBHEERULTAEEFNERGEN, EX

ErEraTEEE, ENRUERXINMARERE,
BEERERUARAT MRS, WTRERGRY, BhEEEBEMEENR,

2.1 RhAiE

TinaLinux R HEIRNERIZNT .

[ brom --> boot0 --> (monitor/secure os) --> uboot --> rootfs --> app

brom EL1E IC B, R HT EMEEER.

5425 M boot0 FFa 2 B MR B BN L IKBY 5%

SFRLEFZRE, KEFEMonitor I secure os, XMEFEIRRE, AT,
TOH R —EREN Y, RAITELL AR,

env BB AR

tina/device/config/chips/<chip>/configs/<board>/env.cfg #LFckm
tina/device/config/chips/<chip>/configs/<board>/linux/env-<kernel-version>.cfg #fft5ck+
tina/device/config/chips/<chip>/configs/default/env.cfg #{iL5RIE
tina/target/allwinner/<board>/configs/env-<kernel-version>.cfg #|HSDK

sys_config.fex B&42:

tina/device/config/chips/<chip>/configs/<board>/sys_config.fex ##SDK
tina/target/allwinner/<board>/configs/sys_config.fex #/[HSDK

uboot-board.dts &= :

[ tina/device/config/chips/<chip>/configs/<board>/uboot-board.dts

2.2 WERZE

2.2.1 printk time

17 kernel BcE, fFEESN LI
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4.9 higZs AR E(RhR AN A%

kernel hacking --->
[*] Show timing information on printks

5.4 iz AN BB S hiR A< B A% .

kernel hacking --->
printk and dmesg options --->
[*] Show timing information on printks

B2ERZB log BTN EIE

E WA EETEARNENZBEIIEPE I EREFER,

2.2.2 initcall_debug

B env X5, 7E kernel B9 cmdline FINAS K,

# #hNinitcall_debugZT=
initcall_debug=1

# %initcall_debug=${initcall_debug} X setargs_xxx #, %0 setargs_nand, Setargs_mmcs setargs_nor,
setatgs_nand_ubi &,

setargs_nand=setenv bootargs console=${console} earlyprintk=${earlyprintk}root=5{nand_root} initcall_debug=5{
initcall_debug} init=${init}

FEZE, BeiFRITENE initcall BEER REFER
WA EETEARNENZ initcall FIFERT,

—RERNAEE ERZFSFR, B kallsyms iEI (CONFIG_KALLSYMS), LUTENRE R,

2.2.3 bootgraph

ERZEBHR BT 7 —PIA (scripts/bootgraph.pl) A BF 24 B 5hETiaE],

kernel 4RiIFITEEE S CONFIG_PRINTK_TIME &I,

7£ kernel cmdline f0_E"initcall_debug=1"o

ERGAB ﬁﬂ%%/ﬁ?ﬁ?f"dmesg > /tmp/dmesg.txt"

£/ adb Fi&FEH/tmp/dmesg.txt X4 T #El SDK WiZREBE R (kernel/linux-x.x)
7£ SDK Nt RIEE R T HITIR D "cat dmesg.txt | perl scripts/bootgraph.pl > output.svg"o

o fEF SVGN428 (Lba0 Inkscape, Gimp, Firefox %) REFE XA output.svg,

E: WA EEEARNENZBEIIEPE RN,
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2.2.4 bootchart

bootchart 2—1MAT linux BEhIZEEDHTHIFRREHTR, ERGEIIEE RS CPU &
AR, #EFEE, AUBEEAAERIMER, IRFESIKARSEIITE.

e openwrt fic E 2 /3 FICONFIG_BUSYBOX_CONFIG_BOOTCHARTD. CONFIG_BUSYBOX_CONFIG_GZIP+
CONFIG_PACKAGE _tarHICONFIG_PACKAGE_TAR_GZIPEC B0

o {228 kernel cmdline, &% env EBE XM (B& R ESHAR), BEFBBY init 1B init=/sbin/
bootchartd"o

o WEREE, 1&&WF Linux RABBHE bootchartd & M/proc/stat, /proc/diskstat, /proc/[pid]/
stat FREF R, KIRIEBEREN/var/log/bootlog.tgz X, I HE N2 BT HIFEH
89 ubuntu &4 AR,

o HMEF, £ ubuntu R4 LTS pybootchartgui.py bootlog.tgz ¥ bootlog.tgz 3% h
bootchart.png, HEDH.

ttHERERFER busybox fER init #IEZHNARS, FEHFER procd (EA init #ENRS,
L@ I TR E S R EE a1 init 22 busybox X2 procds

WTFFRAHFIRAER busybox fEA init #HEZ2:

root@TinaLinux:~# cat /proc/1/emdline;echo
/sbin/init
root@TinaLinux:~#

root@TinaLinux:~# s -lh /sbin/init
[rwxrwxrwx 1root root 14 Apr 22:2024 /sbin/init ->../bin/busybox

MTRTERIRGEA procd /79 init #iF:

root@TinaLinux:/# cat /proc/1/cmdline;echo

/sbin/procd

root@TinaLinux:/# ls-lh /sbin/procd

-rwxr-xr-x 1root root . 133:6K:May20 2024 /sbin/procd

A WAZFEARNERIXGRATNEHBIEFBHZIEPIIEN, 55 ubuntu EEER
# pybootchartgui € (sudo apt install pybootchartgui)

2.2.5 gpio + Riigs

TEIE YR IINIRE gpio RUAED, B ToR s HEUKIZAG B B M ERAERT,
E: WA ERRARNERA BEPEH R,
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2.2.6 grabserial

Grabserial & Tim Bird f python ERy—MIMEXEONTE, XPTTREEBAKEINEG

NLEBYE B, MU TFEREFTEMEA: https://github.com/tbird20d/grabserial

EEXHS: http://elinux.org/Grabserial

—1TERR

B IEYEA:

('sudo grabserial -v -S -d /dev/ttyUSBO -e 30 -t )
MREEENFRHEEENBEE, TUER-m SH

((sudo grabserial -v -S -d /dev/ttyUSBO -e 30 -t -m "Starting kernel" )

o v BRBHEFER.

o -s BRI ER ORI E,

o -d¥EEHMO, WM ERNIETE /dev/ttyUSBO HIR{ERYE D,

o e ZEUEEIE, N ERELRTIMEN 30s WEMIER.

o -t TR AT E) L

o -m LECEIEE FREME B BERBTE], HWREM 0 Fibs
ELEERLUER -h SREEF.

i WA ERTARUERA BRI SRR,

2.3 (KRB =%
F: ATIRE—EREFEULREE , HIEFREEE Tina L/, T ERES:

o MILKALLR, FEREETFERNLTT R, SEZERMUIRSHUEE,

o MUEEAEGTHXIM. ATEHERCPUNMIKINE, flash 2KEIK K/ kernel/rootfs [E4a2E!

5R~. FrRYeE. ENAFHNAE, FEHXIIEREITH .

2.3.1 boot0 BEIfiiik

boot0 i={T7E SRAM, FEIHREZEXT DRAM #H1T#IA1, 3% uboot NEZE DRAM,
HFLELHEFRII, bootd EEXT uboot. monitor. secure-os FEHITEZIRL,

boot0 FIL LRI SR %, AILUMAIZ:

o XHI&HMHIt.

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com


mailto:aw-document@allwinnertech.com

@LWIMIER
' XHEEE: W

o RS TIIZ RN & O B F R i)
o IN# uboot KB E, FAEEMEE/HE, EEMEE uboot HIETTHEIL,

[ FLIFRBINEN AR, T UEEM boot0 BEh, REEE boot0 HINELTF kernel #1dtb, &
FELZT uboot, AFEEBIEE kernel 1517, AITHE—ERE(E, WREA boot0 /F5) 0S, M
boot0 IRENHIEZIR A, H flash gt FEFHITM, WNIEET, FFEINLL/MHLL/DMA/Cache
&,

2.3.2 uboot Bk

uboot FEILNEERES ISR AZ. EFAR. BIREEE. AN ER/logo. fastboot M,

2.3.2.1 2% uboot

uboot WEBRZEZEINRE, BESERE, REBERAIUERE, EiEMboot0 INERZHBE,
ﬂ%{é\_%ajfﬁlo

2.3.2.2 % burnkey BYFM

SYFRBAT burnkey 23, Bl&E R DragonSN TR key lF#H AR T, 8XBE51% uboot
#Ha=nR PCIR L A EF=EWT log, R,

[1.334]usb burn from boot
[1.400]usb prepare ok

usb sof ok

[1.662]usb probe ok
[1.664]usb setup ok

[4.698]do_burn_from_boot usb : have no handshake

MR=MAFEE burnkey, A% uboot-board.dts 3% sys_config.fex B [target] T burn_key i&
BH 0,

B EfER DragonSN TR, BER—RK key, HIRERRINE, UERLBEIAIBEIRN,

2.3.2.3 258 CPU X flash iZEX$RZE

A& & uboot-board.dts 3% sys_config.fex 189 [target] T boot_clock f&2& uboot i&1T8Y CPU
R (E: FEEEEE SPEC RAHAE),
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XIF spinor/spinand, ERARSMNEFNE (—KZ 100M) , FRAOLERNIENEXIER (BF
HEEXRF) , BEmERE,

2.3.2.4 xFAHORL

A& uboot-board.dts 3 sys_config.fex B9 [platform] T debug_mode i& & ) 0 3% uboot
B &R 4.

al4§ sys_config.fex ARy [platform] & debug_mode i&E /3 0 3X%F boot0 & Oi&it,
REIIE, MREELVEKE, AR TARENERER:

F—BXLHmE BEIRE debug_mode M2 ZBIF 4,

FE_RRNREFREE[ERT puts KB printf

WFXREER, "EERIERT2XFSE Ok,

2.3.2.5 {&eq kernel MNEH(IE

9NR uboot FAZINEELDRAM B 5 N1ZH load address RILED, #ETRERANZENEER
I8, XHFRRFE—ENE, Eit, FTUEREER uboot MEBAZA EHRTMIE,

BB env X (BRI _EX) B boot_normal 5 boot_recovery T £,
FEIRETRNAZRSERIETRNE,

{Bi& kernel 89 load address 73 0x40008000.

o WRFEABZE uimage,. HELRETE kernel WER&RIINT 64 T, FTLL uboot R7iZ4& kernel &
Zl 0x40008000 - 0x40 = 0x40007fc0,

#ulmage/raw
boot_normal=sunxi_flash read 40007fc0 ${boot_partition};bootm 40007fc0
boot_recovery=sunxi_flash read 40007fc0 recovery;bootm 40007fc0

o WNRFEARE boot.img, BI android B9 kernel 1=, HkZBA/)NJ 0x800, FRLL uboot FZiZ¥
kernel J0ZLE! 0x40008000 - 0x800 = 40007800,

#boot.img/raw
boot_normal=sunxi_flash read 40007800 ${boot_partition};bootm 40007800
boot_recovery=sunxi_flash read 40007800 recovery;bootm 40007800

WS uboot & kernel #lit 5 load address RICEE, uboot FFEHE O AIfES
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( Loading Kernel Image ... OK )

NRZCER, uboot FIEFREMLAIRESR

( XIP Kernel Image ... OK )

2.3.2.6 {&24 kernel iN&E K/

AU RIRYE ulmage/boot.img BUSKERE R, RIRERBERIAK/)N, RIZBSILL LI,
T IEES, uboot FEMBENZEVEHE, BLEBRZERBEED D KRR,

MERBRINZRE 2M, MAXHD T 4AMBiE, uboot MAIREN 4M. XMER T, FILURHDE XK
INGERNIFEN T AL, XAFFE% uboot FEMNENZAET &R B8],

BI{EEX sys_partition*.fex #1 boot 73 XAIA/)N,

uboot EfFRtHZ D, BEZE logER, AIBBEENZRER size #ITEEI,

2.3.2.7 Xi kernel K&

uboot ME 7RIS, NS RZEI TR BB DSt hEER:

( Verifying Checksum ... OK )

NRAERIEA AL, BRNEAZRLRLD L2 (RR¥E, FRAGK/N, HiERE)
ES)=EliN IS

BBt envEEEXH (BIEWN LX) , FE—1T verfy=no"o

2.3.2.8 uboot |RE(L

BRIREEIIIER, uboot HHITIIERSZHIT REEM, AIUEREOPTENHXME, ARE
F uboot BIANEhAEETF boot0 & uboot MNE#H DRAM YR ERL B MNE XMk,

&28 u-boot JRRZE R ER configs/xxx_defconfig X HY CONFIG_SYS_TEXT_BASE Ft &,

[ CONFIG_SYS_TEXT_BASE=0x4A000000 ]

3 : u-boot-2018 KA f53Z#¥{E M. /build.sh uboot_menuconfig i< REEK u-boot BEE, T
wEIE{&EPY configs BRTH defconfig X4+

BXPMAEE N KR, WRELENRT uboot WA, NARFEEEMRE,
BRIX MREENRD (RPANEHLEY) , TEOEEFRIMXMES.
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2.3.2.9 #E5Y uboot

BMEmiE B @, uboot AFREY R/ MM BB/ I0EL uboot BYEY[E],

RIEEMAEIEN, AI%Y uboot REEMINEEAIEIRFITHE!, BR T BoIPHRITANERRIE, 7
D uboot INEET(E],

2.3.2.10 HE logo EF

AR TE uboot HHBFH logo/B R, RIUEHE—M/FE, R=RABF &R,

HERERFELEE)E OS/APP BIBS(E], {BINRFmE X/ F K2 S —m/EERE, WERK
1.

2.3.3 kernel Bzhiiifk
BER, WIZEHENRS, EETRANMLL.
2.3.3.1 kernel EEHFX

Eb R AR EESE A BB snEYiEAD flash SAIER, EE—FMRFELRERN.
tesbia HERMIRER S S, LFMULEEHE, FEBMNIR, RIFEEFERIEZ.

E&AN RZK/M 1NEediEl/s  fRERSEl/s  SBTiEl/s

LZO 2.4 0.38 0.23 0.61
GZIP 1.9 0.35 0.44 0.79
XZ 1.5 0.25 2.17 2.42

2.3.3.2 mEME

RIZIRG I LI kernel B#EE, 1B uboot HITHERIE .

HF kernel BRRERIE R, WRELEIH kernel SHREGH kernel #titlbhzE, M&EIEE2ER
HLeps, AEBMRE, BHIEERES. XMEEEHREFIAITE,

Eba03d Fim 1Tt 79 0x80008000 BIRIZEIR, bootloader FTLUSELINEE] 0x81008000, HAH
I E R L,
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2.3.3.3 REHE

S, HROMERFAAEN. —RERED, NERRERITHL; —RNREHIE
HRBED.

B ERREFMAKIRERR, BRFBNINENIRRER A,

B 1K B 11T "make kernel_menuconfig", KHARFEBMIEI, TS E (TinaLinux_ RAFEF RKIE
m.pdf) o

2.3.3.4 FugE lpj #E

LPJ 532 loops_per_jiffy, ®RBEIFHITE—R, BMNMRLKEBIERNE, XIMESRBHE
HRER—HR, FJUEERHRERITE,

W log PR, & skipped, lpj H timer itEER, FREBRE calibrate T4

[ [ 0.019918] Calibrating delay loop (skipped), value calculated using timer frequency.. 48.00 BogoMIPS (Ipj=240000) )

WRIEH skipped, METLTE cmdline HHERIN pj=XXX #1TFi&s

2.3.3.5 initcall {ifk

£ cmdline Hi& & initcall_debug=1, BPEIFTENERERFRA AZANMHRLEFZHRIEA initcall BINRE LA
ReFERT o

BAEEBHR env BEEXH BRI E3) , #IE — 1T initcall_debug=1", FF E"setargs_*"f5 II N\"
initcall_debug=${initcall_debug}", ¥ TFFi7o

setargs_nand=setenv bootargs console=${console} console=tty0 root=${nand_root} init=${init} loglevel=${loglevel}
partitions=${partitions}initcall_debug=${initcall_debug}

NG, RIZEHETMSEERMNTEITED, YTHERSH initcall, AIFEITRANMRL K,

0.021772] initcall sunxi_pinctrl_init+0x0/0x44 returned 0 after 9765 usecs
0.067694] initcall param_sysfs_init+0x0/0x198 returned 0 after 29296 usecs
0.070240] initcall genhd_device_init+0x0/0x88 returned 0 after 9765 usecs
]
]

0.080405] initcall init_scsi+0x0/0x90 returned 0 after 9765 usecs
0.090384] initcall mmc_init+0x0/0x84 returned 0 after 9765 usecs

— — — — —

2.3.3.6 M#Zinitcall module #17

AiZ initcall BIRZ 45, HRERHPERENNFHES module B initcall, HXIZZAE, FTUE
F&3% module initcall FTHITR T B8],
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BRIAZ do_initcalls 2——"MRERINFHRHIT, PILUERAFTZAREIZRIIT
A HE Tina ERIMNIZM.

2.3.3.7 L pty/tty 18

PN initcall ¥TERZ &, BHDFE &I pty/tty init #BFRZ, BIEDDECRYERT init B8],

initcall pty_init+0x0/0x3c4 returned 0 after 239627 usecs
initcall chr_dev_init+0x0/0xdc returned 0 after 36581 usecs

2.3.3.8 Wtz module
FBREEBRMEENRE, WFR% module IILKEEEMSR:

o XITWMBMEBAVRIR, HEIEHRIFHRNZ
o NTFARIFHITNRE, FILURIFBIRIR,

EEMENNA, AR EREEM, BoiEE UHREFRENE, BBARUEERF disp AR
%, wifi RIZAIRIR, [FEEEBESME.

2.3.3.9 Deferred Initcalls

TATIE M patch: http://elinux.org/Deferred_lInitcalls

T EXA4 patch Zf5, A RUARIE—Linitcall 9 Deferred_Initcall, XEATIZHIFBLERER, £
AR B BHER =4RIE A

HEANXHRGE, EEENE, B ENVAZE, BRIXHRSEO, BMXEHRT
HUEA, HIRTTAIIEL,

2.3.4 rootfs Bk

rootfs BENEIL EBEZ M rootfs BIEEF) init HIZHIT.

2.3.4.1 initramfs

initramfs 22— MNEXH RS, =HB% DRAM,
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o malaE= A E initramfs RIJEZ) rootfs, HILWBEEKEKS rootfs £, AIBEATEE:
kR SR

2.3.4.2 rootfs R U RELE

FHEN R XHRFRE, E4875 0T rootfs HEHBRAR .
b za HERMIRERMESE, LRRAANIHE, FEEHMNIR, RIFELFERIEZ.

XE  EHE AR BHE/Ss

squashfs gzip emmc 0.12
squashfs  xz emmc 0.27
squashfs xz  nand 0.26

ext4 - emmc 0.12

2.3.4.3 rootfs #5j

X RGE/), MEREBR, W EBRRRE . MIRE, BIMER2EREIR, BORHRK
By, EEREENELREA e

2.3.4.4 BEXHRFREE

AIZTEER rootfs BY, 2B try XHRAREWSIE, AILTE cmdline BIFIEE, TEBEL

BARTE cmdline R0 "rootfstype=<type>", H A type AXHFRFEE, 0 extd. squashfs &,

2.3.4.5 @SB deviia

F dev FEINT R, FRRELMFIEAEIEY, MARERAENEEISER, B EHBA
TE—ERIETE

2.3.4.6 rootfs iFH

BJ LUK rootfs 3 R DN ERY, —NMIBIXARSGFEHNT, RRXGRRRIEFTEDNSE
o
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2.3.5 EMAREFRBRHLE

IVAEFEFERRERAL, REESNUNERER, XBR—EMIKER:

IRAEBETINFE. BRBEFKAE init BRIEHIT.
o TIN/FRSHER

o YRIFIRIN,

o HIIAERARIERA dlopen o

RN RERIR
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AEE
tina5.0 FERLEIFMET

Tina FESMEKFEMRKEZ CONFIG_BOOT_TIME_OPTIMIZATION X7k, ZESHITUWT T
E:

o A% Linux RIZBERNESES, FEE rootfs MEF AR EAMNARAEEERIEEAS R
TMEIETE

e f# boot0. uboot. kernel WHTENA=HLEITHI G, BIAEZETE scripts/pack_img.sh BIAH5E
%o

o uboot AL FHITRI, BIARTE scripts/pack_img.sh flIZAFRSEAL

o IEENZABLITESH rootfstype, ELEIER TIMREBXERANMNE, BARTE scripts/
pack_img.sh BIZH 52/

o BRFHRZAE kernel FHRAVD0FEMUL, BAETE scripts/pack_img.sh BlZ<H5ER .

*: BFZAETITALAE 70% ERHAEMR, MEERL, ASEE_BHNAE,

3.1 FRETina BihEEMRYL

£ tina 1R B R T#1T make menuconfig 88 CONFIG_BOOT_TIME_OPTIMIZATION, E{&I0TFr
AN

Tina Configuration
——> Target Images
—>[*] Boot Time Optimization
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Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ 1 excluded <M> module < > module capable

*** Root filesystem images **=*
[| CEREl oo
] iffsz2
] =quashfs --->
*%% Tmage Options **%*
(3) Boot (SD card) filesystem partition size (in MB)
[ 1 For storage less than 32M, enable this when using ota
(7) Boot-Recovery initramfs filesystem partition size (in MB)
*** Kernel Image Compression Mode setting **+*
[*] kernel compression mode setting ---=>
**%* Downsize root filesystem *#*+*
[*] downsize the root filesystem or initramfs
**% Optimize kernel size =***
[ ] downsize the kernel size

**%* Bpot Time Optimization ***
ﬁ* Boot Time Optimization

3-1: Tina menuconfig

*

[
[
[

A MREAREZED, FA? BEER, SLAMWBINE — LA, ERefk A BN o] & 3
Boot Time Optimization

3.2 LIRESR

7% norflash 5% L7 /5 CONFIG_BOOT_TIME_OPTIMIZATION f5, BoiRERAMRINOT:

Linux AZEERIESE A UM GZIP #:/ LZO, 1k >0.2s0

rootfs M squashfs XZ [£Z&1 6% squashfs GZIP £4&, it >0.15s.
F##& boot0. ubooty kernel BaIMERITHISITED, 1L >2s,
BUBARZIN ST B9 EE, it 0.3~0.4s,

S WTRENASR, BT CPUGHRE. FHSEED. WREERRY. RXHERARBRR
. TMABNRE, RUERSE—EER, BUSRRUERE,
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[1] https://elinux.org/Boot_Time

[2] https://docs.blackfin.uclinux.org/doku.php?id=fast_boot_example
[3] https://github.com/tbird20d/grabserial

[4] http://www.bootchart.org

[5] AFramework for Optimization of the Boot Time on Embedded Linux Environment with Rasp-

R
L\“’Nﬂ
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E{E =R

H&*yﬁﬁﬁ ©2025 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( & ) 2aEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F 2SI ERZ IR~ EEKES RVER~mhY
HizH, AIRERERF[E=ZFHNFIFE, BEETEE = ANFANREEXNITFR, £&EFE
BUARAMERRTREEZ SR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIREBEEMX S,
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