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5 FTFED
L8, TR EOHEDT, TINEE uboot H4RFER [E)RHFEE,

U-Boot 2017.03|(Jan 12 2020 - 23:34:01 +0800) I

CPU: Freescale i.MX6ULL revl.1 528 MHz (running at 396 MHz)
CPU:  Commercial temperature grade (@C to 95C) at 39C

Reset cause: POR

Model: Freescale i.MX6 ULL 14x14 EVK Board

Board: MX6ULL 14x14 EVK

DRAM: 512 MiB

MMC:  FSL_SDHC: ®, FSL_SDHC: 1

**% Warning - bad CRC, using default environment

Display: TFT43AB (480x272)
Video: 48@x272x24

In: serial
Ou serial
Er serial

switch to partitions #0, OK
mmcl(part ®) is current device
Net : No ethernet found.

Normal Boot

Hit any key to stop autoboot: @
=> pri

6 uboot it
MR 2ERFRY, RUREHRNEATRLY, FENMN mme Bah, AT, @it
ETALEHRBARKEE, EARXREERARBNEFREFEBHNTR.
¥TEZE, TJUEZEFE uboot NIREEE:

baudrate=115200 @

board_name=EVK

board_rev=14X14

boot_fdt=try

bootcmd=run findfdt;run findtee;mmc dev ${mmcdev};mmc dev ${mmcdev}; if mmc rescan; then if run loadbootscript; then run bootscript; else if run loadimage; then ru
n mmcboot; else run netboot; fi; fi; else run netboot; fi

bootcmd_mfg=run mfgtool_args; if test ${tee} = yes; then bootm ${tee_addr} ${initrd_addr} ${fdt_addr}; else bootz ${loadaddr} ${initrd_addr} ${fdt_addr}; fi;
bootdelay=3

bootdir=/boot

bootscripteecho Running bootscript from mmc ...; source

console=ttymxc@

ethprime=ethl —

fdt_addr=0x83000000

fdt_file=180ask_imx6ull-14x14.dtb

Fdt_high=-exfffFrfff

fdtcontroladdr=9ef40478

findfdteif test $fdt_file = undefined; then if test $board_name = EVK && test $board_rev = 9X9; then setenv fdt_file imx6ull-9x9-evk.dtb; fi; if test $board_name =
EVK 8& test $board_rev = 14X14; then setenv fdt_file imx6ull-14x14-evk.dtb; fi; if test $fdt_file = undefined; then setenv fdt_file imx6ull-14x14-alpha.dtb; fi; f
i;

image=zImage

initrd_addr=0x83800000

initrd_high=exffffffff

ip_dyn=yes

loadaddr=-6x80800000

loadbootscript=fatload mmc ${mmcdev}:${mmcpart} ${loadaddr} ${script};

loadfdt=ext2load mmc ${mmcdev}:${mmcpart} ${fdt_addr} ${bootdir}/${fdt_file}

loadimage=ext2load mmc ${mmcdev}:${mmcpart} ${loadaddr} ${bootdir}/${image}

loadtee=fatload mmc ${mmcdev}:${mmcpart} ${tee_addr} ${tee_file}

mfgtool_args=setenv bootargs console=${console},${baudrate} rdinit=/linuxrc g_mass_storage.stall=@ g_mass_storage.removable=1 g_mass_storage.file=/fat g_mass_stora
g g i mass_storage.iSerialNumber="" clk_ignore_unused

mmcboot=echo Booting from mmc ...; run mmcargs; if test ${tee} = yes; then run loadfdt; run loadtee; bootm ${tee_addr} - ${fdt_addr}; else if test ${boot_fdt} = ye
s || test ${boot_fdt} = try; then if run loadfdt; then bootz ${loadaddr} - ${fdt_addr}; else if test ${boot_fdt} = try; then bootz; else echo WARN: Cannot load the
OT; fi; fi; else bootz; fi; fi;

mmcdev=1

7 uboot IFETE
(3) BEfT shell #1E
ZRGEEK, B root, T ARIN#HTT shell 355 1E.



Welcome to imx6ull buildroot system !

[](x(umentatmn http //mkl 100ask.org/100ask_imx6ull
t t.com/u/weidongshan/

@ .taobao.com/
Login: locst Passwd:

imx6ull log:

root@imx6u

/root

root@imx6

root@imx

root@imx

root@imx

root@imx

bin ome Llinuxrc

[
[
[r
[

[ root@imxéu

8 shell #1E
(4) LMK
ZEEMAZERAE, JUEHOTNERER:

@imx6ull:/1# [ 204.,885541] fec 2188000.ethernet ethl: Link is Up - 100Mbps/Full - flow control rx/tx
204,.093516] IPv6: ADDRCONF(NETDEV_CHANGE): ethl: link becomes ready

[root@imx6ull: /1#

MRIRAVEIHER] T B =R, AERATFR IR EZEE SR, UK HRR2E 1P
tsaan EIRFIEIRY ethl WK

[ root@imx6ull:/]# udhcpc -i ethl

udhcpc: started, v1.29.3

udhcpc: sending discover

udhcpc: sending qelect for 168.0.15¢

udhcpc: lease of 1 0 3 obtained, lease time 604800
deletlnq routers

/\\

[ root@imx6ul “ifconfig
eth® t Hwaddr E6:C9:91:CE:AC:71
e 3.
:0 droppe: overruns:0 frame:0
Udlop d:0 overruns:0 carrier:0

10 0 H) T by[(s 0 (0.0 B)

ap:Ethernet HWaddr 96:09:87:1C:9E:61
et addr: Bcast: Mask:255.255.255.0
et6 addr: fe80::9409:87ff:felc:9e61/64 Scope:Link
m BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
5 :0 dropped:© overruns:0 f
8 :0 dropped:@ overruns:0
txqueuelen: 1000

:0 dropped:¢
uelen:1
9128 (68.4 KiB) TX bytes:70128 (68.4 KiB)

/1# ping
(

): bytes
64 bytes from : se tim
64 bytes from : se 8 time=2.940 ms
~C
ping statistics ---
2 packets transmitted, 2 packets received, 6% packet loss
ip min/a wq/mux = 2.940/3.124/3.308 ms
ix6ull:/)

EH ping REFHE, EREENRBRE, FEASETNE—H T —3—SBERE
E ping, Mol TR E.
(5) ZEERE

CgE> BERIEXT, AN EERNAEREE
RE. %ZEE%E%’:E, EIL)(%E'J?\ L.Tﬁ:l SRR ARE. T, TUERSHERE SUT
EMREFAE, FENED, 25— EENHIE.
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® MR H AL

® T[NEF uboot BT E
® HITTEIEM shell #R1E

® L

o (RIGTNHRMIR A

4, LRSS

o SFLMEMPBIMENIE: HAXRALTM, REEREM EEEHED,
o FHEE FARMT—H—H3ISRKN TENRGH T WLEH FEMS
HHEEMAA— A — AR FHESNRA RS HENESIANAR

J:FEO
FRFIH, £RGHEAR ERFLN, WTERRFZEE—NEABHBRNES,
T—TRITHREFRD, FRASERENRGHLRE,
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ax



%2 T RFREHERENRSR

ERENRGRIANTRFIB P UABREEN, TRRGEIART . RMBRT XM, #
IWHF R RakhE, BEREKRRS. BRMERY THREFNREES $—FR
FEXAFFFBRSHT, ETWEBEN, REARNEIRZERNAR, WFEELDE
s, ERCEECHER.

1, SCIRER

EEBRARRFRETE
EERERETE

FEEEIT busybox FI{EX R G TTE
KU M X R G

WA RFBHET

Zs EBJ *E

(1) 4wiFR
LREXEB—FEZFTH (BAR Linux X AFXTEFME ZIR_FRUSFRFI WM
XHEEE VXX pdf) B=F MERS. REXHRE T IFMANSRE, RBEERT,
LXTR?'J&E,‘ﬁE’]foO
® FREURHS
BRI MRt T EEMBEBEBEMTE, WRREEAL T RUAFEIMNG, HB—EiLRF,
IR, TELENMETRRBLE, ESEHAR (BRAR Linux ¥ AR ZTEFH
FIIR BRUSRFIAPXREEE VXXX pdf) ERHER, FEER, REEET
100ask_imx6ull-sdk B3x, BEAFER uboot. Wik, XHRFEFIE.
o EXRTASINE
ZHETHEFHEE, FHRIEIABRIERETH PATH FETERER T TR
ZEHXE (R %?E?E!G —B®T) .
MRREEGE TEEREL T, B2 arm-linux-gnueabihf-gce -v ix B B E IR AE S
BRBOTEREE
€ 347 echo $PATH
EE PATH ZEEEBBE 7T gee-linaro-6.2.1-2016.11-x86_64_arm-linux-
gnueabihf/bin, IRFXBE, HELRE PATH, BEEBEIZEE.
® NREET, sEF
MAANR: Is /opt/100ask_imx6ull-sdk/ToolChain/gce-linaro-6.2.1-2016.11-
x86_64_arm-linux-gnueabihf/bin/
& FIWT, BT arm-linux-gnueabihf-gce -v A S INEBEZIRAS .

arm-linux-gnueabihf-addr2line arm-linux-gnueabihf-g++ arm-linux-gnueabihf-gdb arm-1inux-gnueabihf-objdump
arm-linux-gnueabihf-ar arm-1inux-gnueabihf-gcc arm-linux-gnueabihf-gfortran arm-linux-gnueabihf-ranlib
arm-linux-gnueabihf-as arm-1i gnueabihf-gcc-6.2.1  arm-linux-gnueabihf-gprof arm-linux-gnueabihf-readelf
arm-linux-gnueabihf-c++ arm gnueabihf-gcc-ar arm-linux-gnueabihf-1d arm-linux-gnueabihf-size
arm-linux-gnueabihf-c++filt arm-linux-gnueabihf-gcc-nm arm-linux-gnueabihf-1d.bfd arm-linux-gnueabihf-strings
arm-linux-gnueabihf-cpp arm-linux-gnueabihf-gcc-ranlib  arm-linux-gnueabihf-ld.gold  arm-linux-gnueabihf-strip

arm-1linux-gnueabihf-dwp arm-linux-gnueabihf-gcov arm-linux-gnueabihf-nm gdbserver

arm-linux- gnue b1hf elfedit arm-linux-gnueabihf-gcov-tool  arm-linux-gnueabihf-objcopy runtest
S T -t



& FRLURMNEIRBEMK T, EAR PATH SZIR B, 5i& PATH FHiEM B RE®

RAZE TEEXXH, BB AT arm-linux-gnueabihf-gcc -v S A E| 52,

® %%i¥ uboot
cd Uboot-2017.03
make distclean

make mx6ull_14x14_evk_defconfig

make

£ B u-boot-dtb.imx
® RmENZ
cd Linux-4.9.88
make mrproper

make 100ask_imx6ull_defconfig

make zlmage

make dtbs

7£ arch/arm/boot B3R TNAEM zimage WAL, FE arch/arm/boot/dts B & THEK
WEBE ZHEHI U 100ask_imx6ull-14x14.dtb,

o MEXHRS

BMNSZARFM, KT uboot MWILEILRIE, LLALTT S H P F MRS IT X4
RGHME, BAFMHENXHRSGSEENESR, EFEENTREBLEE S, AREYF
ZR— T, MAL@AIT busybox JRHE, ZBZ AT 2440 AT EMBE—IMEREAXHRSE, FHiB
it nfs KEHE.

10 9> i@ 1T busybox I {ESC R G 77 %

T2 busybox JRHL

RIBZ IR EMN TESEARA gee version 6.2.1 20161016 1X B @ iEFF0 T 480
B)AHIL A9 busybox fRA., EMEITL, TJIMNEFE 1251 lREAGE. M THET,
https://busybox.net/# fll3%3% Download Source, A5 %K.

strings: implement -t radix

« 7 October 2016}-- BusyBox 1.25.1 (stable)

BusyBox 1.25.1. (git, patches, how to add a patch)

Bug fix release. 1.25.1 has fixes for hush (newer glibc has different behavior on fflush:; fix use-after-free for exported variables), gunzip (incorrect handling of -N "compression
level” options), ip route (scope "Universe”, numerical value zero, wasn't always set properly), ntpd (check type of incoming packet, respond only to client requests).

« 22 June 2016 -- BusyBox 1.25.0 (unstable)
BusyBox 1.25.0. (git, patches, how to add a patch)
Sizes of busybox-1.24.2 and busybox-1.25.0 (with equivalent config, static uclibc build):

THEEKIET, JIUIEE github FT# (https://github.com/mirror/busybox) .

R EHIF R
unzip busybox-1_25_1.zip;cd busybox-1_25_1
make menuconfig
Busybox Settings ->
general configuration ->
[] don'tuse /usr  —---- prigas
build options->
cross comliler prefix = arm-linux-gnueabihf-
make
make install
Bl etc B, F&EIZEF TEIE fstab. inittab. profile. rc.local. init.d/ rcS


https://busybox.net/
https://busybox.net/downloads/
https://github.com/mirror/busybox

XEYHERRNBENIZETAESERE: #HEREN.
(https://xingxingzhihuo.blog.csdn.net/article/details/80110912)
® gEdev BE, HEZBFRTHIT

sudo mknod consolec5 1

sudo mknod null  ¢13
® QIElb AR FENTIE#FNEIIZEXT.
RIERTESNINETE, #3F) gee-linaro-6.2.1-2016.11-x86_64_arm-linux-
gnueabinf BRMEMNE, REHAN
gcc-linaro-6.2.1-2016.11-x86_64_arm-linux-gnueabihf/arm-linux-
gnueabihf/libc/lib B % #1 gce-linaro-6.2.1-2016.11-x86_64_arm-linux-
gnueabihf/lib B E T#H11T cp *so* /+++/lib -d
(/xx+/lib ZARBIVEX R G lib B %)
o GIEHM=AXR
mkdir proc mnt tmp sys root usr lib
® IR T, MRMPEBRNEENMTT, TUSE L EHRHENESE, 5% —TE
EFIENERE. BAEETIMEKRIES.
(2) ®&E
XERBEYFERBE—NREE, LFERFONZRBM uboot WMERM? BF LMK
I RKBCM kernel.org ETE linux RS, —R—=fBELR? EXEALNE, SHE, #
RETXFERER B sdk, BEMEF T ZFHERCANIE. T imx6ul, NPXE 77 12
MR RERI AT, AXET MERFRMANEM SDK XX, NERRENEXT

https://www.nxp.com.cn/products/processors-and-microcontrollers/arm-

processors/i.mx-applications-processors/i.mx-6-processors/i.mx-6ultralite-processor-low-

power-secure-arm-cortex-a7-core:i.MX6UL,
BARER? BWEA mfgtools KEEFE %, S22 HQNAAFMEENT, 24a0T:
® ZRITRIREH boot i HH, EBIRILITRA USB B
® T FHIFME 100ask_imx6ull-mfgtools.zip
® BB CHFBEEIM u-boot-dth.imx. zimage. 100ask_imx6ull-14x14.dtb S5 {44
#a48 100ask_imx6ull-mfgtools\Profiles\Linux\OS Firmware\files #9315,
® 17 buildroot-image-100ask_100ask-ddr512m-emmc4g.vbs
® S Start, HiEFTA
® H, W uboot W4EZFRE, FHIARKCD EH.
(3) BEHENEZXHRS
Uboot T#4T pri, EFERERELE, KERAXGHRZRE mmc L. BOTRREE

mmecargs=setenv bootargs console=${console},${baudrate} root=${mmcroot}
BATR BENEY root=B#H A MBXHR S, REMT:
® EXINELE mmcargs, EEMN ip BENXHRSKIKZREBECHIER.
setenv.  mmcargs 'setenv bootargs init=/linuxrc console=${console},${baudrate}
root=/dev/nfs ip=dhcp nfsroot=192.168.0.182:/home/xingxingzhihuo/src/busybox-
1_25_1/_install,v3,tcp’

MEFEEIAHT FBOAREE mme BXXHR S, MEHIT:setenv mmceargs

'setenv bootargs console=${console},${baudrate} root=${mmcroot}


https://xingxingzhihuo.blog.csdn.net/article/details/80110912
https://www.nxp.com.cn/products/processors-and-microcontrollers/arm-processors/i.mx-applications-processors/i.mx-6-processors/i.mx-6ultralite-processor-low-power-secure-arm-cortex-a7-core:i.MX6UL
https://www.nxp.com.cn/products/processors-and-microcontrollers/arm-processors/i.mx-applications-processors/i.mx-6-processors/i.mx-6ultralite-processor-low-power-secure-arm-cortex-a7-core:i.MX6UL
https://www.nxp.com.cn/products/processors-and-microcontrollers/arm-processors/i.mx-applications-processors/i.mx-6-processors/i.mx-6ultralite-processor-low-power-secure-arm-cortex-a7-core:i.MX6UL

® saveenv

IBE e E, FHERTIL ping B ubuntu, BEEITLIL=%TF ping,
W%MﬁxA,ﬁﬁ%ﬁﬁ%%ME%EmWﬁﬁﬁﬁﬁﬁo
o EHi HEHENEXHGRFMI,

[ 6.165441] fec 20b4000.ethernet eth®: Link is Up - 100Mbps/Full - flow control rx/tx
[ 6.194549] IPv6: ADDRCONF(NETDEV_CHANGE): eth@: link becomes ready

[ 6.224764] Sending DHCP reguests 0K

[ 6.514592]| IP-Config: Got DHCP answer from 192.168.0.1, my address is 192.168.0.154
[ 6.522421]| IP-Config: Complete:

[ 6.525843] device=eth®, hwaddr=7a:f8:9a:02:be:0c, ipaddr=192.168.0.154, mask=255.255.255.0, gw=192.168.0.1
[ 6.536172] host=192.168.0.154, domain=, nis-domain=(none)

[ 6.542160] bootserver=0.0.0.08, rootserver=192.168.0.182, rootpath= nameserver®=192.168.0.1
[ 6.559273]| can-3v3: disabling

[ 6.562425] ltemodule-pwr: disabling

[ 6.566429] wifi-pwr: disabling

[ 6.569645] ALSA device list:

[ 6.572668] #0: wm8960-audio

[ 6.667543] VFS: Mounted root (nfs filesystem) readonly on device 0:14.

[ 6.677972] devtmpfs: mounted

[ 6.684002] Freeing unused kernel memory: 1024K

Please press Enter to activate this console.

/ # 1ls

bin dev init linuxrc proc sbin tmp

busybox etc lib mnt root sys usr

/ # busybox

BusyBox v1.25.1 (2020-01-19 ©7:25:01 PST) multi-call binary.
BusyBox 1s copyrighted by many authors between 1998-2015.
Licensed under GPLv2. See source distribution for detailed
copyright notices.

o EXNEEMERNXHERGRTREIG, EEHTHERD—LLEMNTEIE, REEH
RIER D ThEER & H TR (o) #

3. SEIRER

® EFE uboot FTENHIE—1T, #HIA uboot BHT ARFTHRZFAT A
FH T FER uboot FINAZ R & &4
FIEX RS, FHEBNESEFRS

4, LRSS

ENXHRGRATZ, 2TEREAREE, BOahFHETXHRESE, FBEIN
%Fﬁ g EBRCEEMNFEINAX.

FTEHANZE, MENXHRZRAESR, BRIRE, NTHAKRKIMBXRGE AEE,
BEMENXHRSEZFTF TIREMN—LES, MECHENXHRFEIFIBIN—LE, BT
T INBE N 1ZAEE A

EENRNE, MFEBETUEABCHHTENXHRS, K2—E/KFE, HR—TMm
KX GRGELT .

5. tAXE=ECE

(1) arm-linux-gnueabihf-gcc -v $&1%

N2 XHENEE WEESTAERE




% 31 PCHl-F&RIR-ubuntu =&H ping 318

Uboot HEAMLEMGS, linux PERAMEHTER, #HTNEFASE, HHFELIAF
ZIRF TV GEBIS . LHLIFA LR -E Y Windows PC- EEFULHEY Ubuntu =& =
B AIMLE BIBIME, WHREEEBRAEL,

BRI HIE http://wiki.100ask.org/VMwareAndUbuntuNetworkSetupGuide

1, SEIEERY

SLIFZHR - T8 A1 Windows PC-EFIALH A Ubuntu =E MK EE, BFi@EE ping
R TR E BN .

2, LIGTtE

SM=FENE LR, FAH, EFE—LNEMR, TEMEIRERB, B0 R
FTMEERAO#E, FTEERREREBCHAMEIRE, MY AENZEMNES, TUS
ZEWMT, —$—FHXE:

(1) SRIFRAEER

® H{a]/ 100ask imx6ul FF &R

® [XHEER

® PC, windows &%

® PC HLREEHWLE ubuntu RE

(2) W EEHRI
LHEZ ping A8, FKEBY, fd—FL8, FERETIAERNEERTEEEZN

%, ERRENZG, FLEFERFGEERBALIREZE PC, R/ ubuntu HEE| TN

®, TELM=FEH ping, XELEATH. BEHBEREANMBEIFER:

hizg=zfos
100ask
Imx6ulFF & ¥ =
ME, FEF DA, RAEEFLERAMOF PC LAY O ERE IS /4% 2 5

mssna .
(3) PCHRERE
® XA windows Bi g, AERSMB ping PC BYRHEARIE


http://wiki.100ask.org/VMwareAndUbuntuNetworkSetupGuide

EHER 0 EZHN=ES > Windows Defender [FXEE > BENIEE

EENSERMEIEE
PTLUEREFRH R REEAE,
SHREEE

g () B windows Defender s
T FRIFRF IR AR
WO o Do PN PR =R B A A= e a2

FHIEFrEfE A ERE, 8

g (@ <7 Windows Defender I IE(AHETS)

LEMERE
g (O J5E Windows Defender Bid3E

FHIFRFEfE AR, AT 7t

S0 SR A AR

Windows Defender B

w @ > Windows Defender FRyCE(FHER)

® KERMEIMBMEAEA PC HECE IP

I; o8 Z’;‘EE § ResisiareEs x
= Realtek PCle GBE Family Contr... -
R RS ERERD):
N z| ~ = g Bt &
1 ’ ﬁxJZKiﬂiﬁéﬁM ~ RN ONS 58
\ 2\ 1Pv4 i 7 Internet IAIERIR b Realtek PCle GBE Family Controller
EEE&LF:{*’:S 1P i ToRERATEIR B 54-EE-75-E8-1B-11
— . S5/ DHCP 2
U - . otsziss 1Pv4 fiEdit 192.168.0.129 l
y ' Z,QEE'LE'ééHME S o 1Pv4 FRIETS 255.255.255.0
HE 100.0 Mbps RISELIRETR 2020515218 11:02:51
L HAROESE 2020415288 11:02:50
1Pv4 EAR X 192.168.0.1
1Pu4 DHCP BB45 192.168.0.1
1Pv4 DNS BB 58 192.168.0.1
=0 1Pvd WINS BR38
i
— B2 NetBIOS over Tepip 2
N AR IPV6 HEfE fe80:7dcf:4921:91a5:8b76%17
BEE .5. 7 e 1PV6 BRIARIE
) 1Pv6 DNS BREEE
B 4,842,888 1,106,985
SEtEe) $=ED) BIF(G)
RS, ILNEEEEMEERTERE
ST :
VIR AR 2R EINRIESETS

w EE, BTIEZ PC #li@1L DHCP MESHIRS4b3K1SAY IP 5 192.168.0.129, LA
o] U FE emd & ping BEEEE 192.168.0.1,

EE |PO

(4) FRIRFRIZE
® Uboot B ER 5 FI M 2%
£ uboot # ping B5 A% . BEABEREBECH ip, HPE—TZ ip 7 uboot
BERES ip, FFIERZERER IP, XMip FxEXR.
BTN TSR E: setenvipaddr 192.168.0.111 (GEEXAN IP R E—/ 1 PC
EIMEREY, thE2FEEHEEMERR)



initrd_high=0xffffffff
ip_dyn=yes
1paddr=192.168.0.111 ]
loadaddr=0x86800000

Ping PC #1F0E& =s I -

> ping 192.168.0.129

Using ethernet@020b400@ device PCH-UP
host 192.168.0.129 is [alive]

=> ping 192.168.0.1
Using ethernet@®20b400@ device ERHH%

host 192.168.8.1 is =

=

® Linux RGEEkRE
MRIRERNTEXHRS, BERHETET 7N, BALXKE ifconfig o] UIEE!
MR EZLRBEIBR B AENIP T,

[root@imx6ull:~]# ifconfig
ethe Link encap:Ethernet HWaddr 52:FC:90:B3:BE:7@
inet addr:192.168.0.152 Bcast:192.168.0.255 Mask:255.255.255.0
inet6 addr: fe8@::50fc:90ff:feb3:be70/64 Scope:lLink
UP BROADCAST RUNNING MULTICAST MTU:1508 Metric:1
RX packets:84 errors:® dropped:@ overruns:® frame:@
TX packets:96 errors:® dropped:® overruns:® carrier:@
collisions:® txqueuelen:100@
RX bytes:8448 (8.2 KiB) TX bytes:8350 (8.1 KiB)

T M 4T udhcpe -i ethO &R HBREFHHE IP,

[root@imx6ull:~]# udhcpc -i eth®

udhcpc: started, v1.29.3

udhcpc: sending discover

udhcpc: sending select for 192.168.0.152

udhcpc: lease of 192.168.0.152 obtained, lease time 604800
deleting routers

adding dns 192.168.0.1

[root@imx6ull :~]#

ItL B ping PC FEE =R, T A B EI MR 2 &Y .

[root@imx6ull:~]# ping 192.168.0.1

PING 192.168.0.1 (192.168.0.1): 56 data bytes

64 bytes from 192.168.0.1: seq=0 ttl=64 time=1.897 ms

~C

--- 192.168.0.1 ping statistics --- J—m
(<)

% packet loss
T

1 packets transmitted, 1 packets received
round-trip min/avg/max = 1.897/1.897/1.89
[root@imx6ull:~]# ping 192.168.0.129~C
[root@imx6ull:~]# ping 192.168.0.129

PING 192.168.0.129 (192.168.0.129): 56 data bytes

64 bytes from 192.168.0.129: seq=0 tt1=128 time=5.585 ms
64 bytes from 192.168.0.129: seq=1 ttl=128 time=3.262 ms
~C

--- 192.168.0.129 ping statistics ---
2 packets transmitted, 2 packets received,[g% packet loss ]
round-trip min/avg/max = 3.262/4.383/5.505 mWs
[root@imx6ull:~]#

(5) ubuntui%&
BRIEMAIHIZ http://wiki.100ask.org/VMwareAndUbuntuNetworkSetupGuide
BIFTH L@ WK, RIEE CHREXT R
XK PC MM RIRINEINE LR E R, BEALREY IP ER—NREFTIN
B ping BT, Ubuntu EEMIF B3N, XRFEEBEIVKEE ubuntu FIERIR,
o EHRENZEAM WK AFEERR



http://wiki.100ask.org/VMwareAndUbuntuNetworkSetupGuide
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GHREERE @ﬁﬂsé E%fs NAT ® ﬁ%&‘t(ﬁ) EEE 1EW§
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%ET“ZZ = @Q& JETi0r O NAT #E(N): FIFHF E 4160 1P bt
O REMMAMH): SENRENSARS
O BEXW): FEAMPEE
VMnet0
O LAN EEa(L):
LAN ZFE(S)... | | AR
xuF)| ®EE | =85V sunem awEEn g | ] - L OB O E -
= N =00 B
= M S b R A A S i
O FHMINAEETER N @ spmsass %
= [ BERTEN
] Ubuntu T E ohce  TRMAL
I i i 192.168.17.0
[% 323;1‘164& VMnets NAT T, =33 BEA  192.168.0.0
T HFREH
SRNPE(E) BRRR%(0) | EsERSEW
VMnet 55
FREET R L B R R SRR ()
BingHW)
NaT HEE SR T P b NAT & B (s).
RENEIIES AP PHEEELE)
18 AR IIE AR B B Lk RIE (v) ===
EUENERE AT e PISHERE vinea REENEE
Bz Her RS P kS ER4E A (D) DHCP 1B B (P)...
Ry [ o] TARRW: (S0
A EEASERRMNTRENAEER. | HEREEQ
FEELGERR)  FAD St WE BH FIA)

2 ENssEs X
EFr i) ShEbERE Tk DHCP + P
vMneto  FHEET,  Resltek PCIe GBE Family Contr... - -
vMnet1  {REH.. - DiEE EEH  192.168.17.0
VMnet8 naT 183 naT 1R 2iEE B2EA  192.168.0.0

HEANRIEE (E)... PP (0) Hin i P (v
VMnet 158
@ FHEEI RSV EEEIERISN R (E)
EH7# E(6): Realtek PCle GBE Family Controller ~ | BsmEEu)
Onat B (SEHNEZFME P mhbyw H T 1ZE(S)
O RENIET (T AR PE R ER)H) T}J_ ?4:2&%3'@ I~

B ENE L EE 8 EE I FE (v

PR

\j .E— E /I =

ping. A AEIEEE!

m’f"ﬂ;&' KWK, FREEFRLENE, FAARALEXIA=FE
IBHEAREMN T, BHARBNREEEMUY, MRFERT L%



WK, FF&IRAE ML E TR R L.
® FEF &F ubuntulP
7£ ubuntu F ping PC FIFF &R

xingxingzhihuo@ubuntu:~$ ping 192.168.60.152

PING 192.168.0.152 (192.168.0.152) 56(84) bytes of data.

64 bytes from 192.168.0.152: icmp_seq=1 ttl=64 time=6.88 ms
64 bytes from 192.168.0.152: icmp_seq=2 ttl=64 time=3.30 ms
~C

--- 192.168.0.152 ping statistics pg==

2 packets transmitted, 2 received, 8% packet loss, time 1081ms
rtt minfavg/max/mdev = 3.309/5.097/0.885/1. /88 ms
xingxingzhihuo@ubuntu:~$ ping 192.168.0.1

PING 192.168.0.1 (192.168.0.1) 56(84) bytes of data.

64 bytes from 192.168.0.1: icmp_seg=1 ttl=64 time=1.48 ms

64 bytes from 192.168.0.1: icmp_seg=2 ttl=64 time=1.35 ms

e

--- 192.168.0.1 ping statistics --

2 packets transmitted, 2 received, 0% packet loss, time 1002ms
rtt min/avg/max/mdev = 1.357/1.420/1.484/0.073 Ms
xingxingzhihuo@ubuntu:~$ ping 192.168.0.129

PING 192.168.0.129 (192.168.0.129) 56(84) bytes of data.

64 bytes from 192.168.0.129: icmp_seq=1 ttl=128 time=0.401 ms
64 bytes from 192.168.0.129: icmp_seq=2 ttl=128 time=0.234 ms
SE

--- 192.168.0.129 ping statistics [--

2 packets transmitted, 2 received, 8% packet loss, time 1028ms
rtt min/avg/max/mdev = ©.234/0.317/6.401/8.085 ms
xingxingzhihuo@ubuntu:~%

(6) TESLIE ping BIERI T 3%
® PC 183 ping ¥ {Eja) B E LI
R ping PC i@, =Z(F& PC ping SMEARNE, T UIREIM-RARBEFERES, T
TR, AREHIT ping BIERRR, FTHEMTOEMNK AT, #ER ping
HBRHE, T2 ping BEIEEE]. 2REE ping 1B, WA BITETE ping #iE B
FHESAREL,

U okm s X
=il
i
1Pv4 kS 7 Internet THIATIR
1PV R TR IR
RERT: E=t
P A 10:35:43
EE 100.0 Mbps
EEERE..
&R
| -
B A : B
1 I 7,839,873 4,206,540
PrEEe) HrEn I(G)
E2zil(a]

o XIS T A Wireshark
2% Wireshark B T, AN KR MELIER, EELEWE ping
8, EEBE. IMF ping PC, Z1E, 192.168.0.152 & ubuntu, 192.168.0.129
AN ip, ANREETRE 152 iERE, FEET ICMP 8.

A LR AR °
REHE WME WEY) WHG) WEQ SA) R
"L QEEF

Bo. Tine
1 0.000000

Destination Frotocsl Length Info

b Linktn 1:86:38 e 22000 has 29216017 Tel1 192.158..129 °
20,0001 . D-Linkn_o1:86:a8 e ®
3 0.900731 D-LinkIn Wistronl_eg:1b:11 ARP
T5-a05176 STRTRCR TrIm s o TR C TR o
5 5, 400443 192.168.0.12¢ 192,168.0.152 TcHp (ping) reply =128 (reguest in 4) ]
RS TSI 1280, SCEPS (a7 ToF FTng) Terly T
To.aoie 192,180, 192.165.0.120 100 98 Echo (ping) request , ttlesa (reply in 8)

8 6.401254 192.168.9.120 192.168.9.152 1CHP ag Echo (ping) reply tt1-128 (request in 7)

9 6.401268 192.168. 192.168.9.152 o ag Echo (ping) reply trl-128

107401472 102.168.0.15 192.165.0.120 1000 58 Echa (pring)| recpiest

81, seq=2/512, ttl=64 (reply in 11)
, 5eq-2/512, tt1-128 (request in 10)
seq=2/512, ttl-128

11 7.401681 192.168.0.129
12 7.481786 192.168.0.128

192,168.9.152 o ag Echo (ping) reply
192.168.0.152 rcne ag Echo (ping) reply



Wireshark 2RFHAMIME TR, R PC XXMM, o] LB
BT AREREMBXNEBEGZERAMEIEMIT.
® FARFLREMEIR
—MRIERARRGE ANMNEIME TR E tcpdump, X XRFENTEFF
ZIR LTS,
5% tecpdump -i ethO.
WIT/E, P ethO 3t AN IR B TS HWINEFFF H kK,
BEMETR, BENTMEMEEEBREIEXEIES, NEMEEBBHE
(7) 7%
o FRIREEHRR
MBIRZBEEERRE, HEEET AR PC HliER—, XPRHREIMERT
ERECIP Y, PCHLRIALRIRE IPEBFEFHNEE, AFTEREFR—ITME
BIT] ., MRILELE ping B, BmINE, BEEEBESKT.
¢ PCHREBELLLN
MREHEFTE LN, =B FEMFET, ubuntu 7% EMAY, T PC
VNEEEIE T4 ENAYTE, BEMERILTENR L. EMEBEFEEIANR,

3. ZCIREE
LM =%#3H ping.
4, SLIREEE

® I =3#TF ping
o T UfEAIE T EHE ping iIdH A ICMP &
o T PLEI RS ITEE S

5. tAXE=ECE

a7



F 4P mEHMEFE— Hello World IRE)

LIS 1 = :

NFHFE, APEREE, MEHFERS, MHEE, TR &EENRE), FiE

W RGNS, M RE RPN — M EEMXERENLR. EX
® PRI IEWT

® I{AANE KN
o IXENfEHAIIREIAEIS

(1) HRERz)
XERA—SfERmT, FHAEZMEFARILR, o IME github ETH,
(https://github.com/100askTeam/01 all series quickstart) B0 :
01_all_series_quickstart/04_REANIT(ERFFER)/02_#R AR Linux IEzhFF & EGHHNIR
/source/ 01_hello_drv
RERREE, WaHEEERY, REBRNERIEFTEATEEEIRE—HE
IRz, FEMIEF IE M UMBE.
THR—T—TMHENENFTEERWLENE:
o Lt
RN AR O] B8 B — L NAZ IR LAY AP SR EL, FTIAZEIEREN P HEE A APl 3k
XHEEEkX, LMK — MRS, JUSEAZM RSB EMWE LM, 51H
1 >k R ]
o N/HORK
XN REEERNIMBANHFENNES BRI, XERIFTEZEE2HNNETR.
TR INE A BT E ST A module_init &R B R £, IRFNENEAIAHES A module_exit
BIREERE, TEY, XMRHEFEERTHEBENIGRACMTRERER.

module_init(hello_init);

module_exit(hello_exit);
® file_operations Z A% &I
NRREFETERIS—L AP EOHRIEIIES, tha0 open, read, close &, T2IK
MEELIX L FE, L BIEA open BIRHE, IXFNTHY open S HIEA.,
® IRENIEIRFEHA
MODULE_LICENSE("GPL");

(2) EWR
MFETAE— R, FEEDRABABTSE, CRRRNABELARRY, REE

IKFNEY Makefile BEEAIALERZI5EI B C AR E L. BAZFF S HT— T Makefile,
RIERNZ
NAXHELE (AT RIFRIEHERENRG) =1
NIZRERTIE, pwd EBAZEERE, REEIZBEENDIESNE Makefile F,


https://github.com/100askTeam/01_all_series_quickstart

11T make TAIESHEE ko X, AHNKBEEETT .

(3)  IREIKFH
insmod #x+ ko (T HVESZHRANZN R REASN, TN, of XZRE)

T T N

[root@imx6ull:~]# insmod hello_drv.ko

[ 36.622254] hello_drv: loading out-of-tree module taints kernel.
[root@imx6ull:~]#

[root@imybnll -~1#

Ismod EEBIKENINE LI

[POOt@lmXGUll ~]# 1smod

Module Size Used by Tainted: G
hello_drv 3542 0 |
[root@imxoull:~]#

[root@imx6ull:~]#

root@imx6ull:~]# ls /dev/hello
root@imx6ull:~]#
(4)  IRZhANE K WAER

BIEY, WRMRFRBAZ, BARNMBBARBAZ, NREISTHRZFRIER
AR A — BRI TR, —L api TEHE . EF— T HARRAOAZAGREF
%Bzdlﬁﬂ ERAIZEN TR

;/mnt]# 1nsmod F
hello_drv
hello drv
hello_drv
hello_drv
hello drv
hello_drv

hello_drv
hello_drv:
hello_drv:

t insert 'hello_drv.k

SETEFH EFRZ

wmiTan LR, ERFAR. HEERSTEHAI
B FEMRINST cat /proc/version

[root@imx6ull:~]# cat /proc/version

Linux version 4.9.88-g13a4717-dirty (xingxingzhihuo@ubuntu) (gcc version 6.2.1 20161016 (Linaro GCC 6.2-2016.11) ) #2 SMP PREEMPT|Fri Jan 31 06:
P6:31 PST 2020

root@imx6ull:~]#

B Ubuntu EHIANFT: date

X Bt % 4R 3 Y B (8] 71 24 Bz 1T AR T Bl R e — 3, RS TTRNIZ B TR AAI
.
(5)  IRENIARK

EMAEE—NEENRFE®, BEINTARFETREITE., iZE1ERIH, TR
B EMEIRANITE TR, RIBEMAFTED T TR EAN TH—17. MERKRERS)



FEHF, FEEMNRFINI TS RRARME, o ISERZaE e Rz, 2R E ANTE,
printk("%s %s line %d\n", _ FILE_, FUNCTION_, _LINE_ );

3, CIOEER

AT BRI T

[root@imx6ull:~]# ./hello_drv_test -w "hello world"
[root@imx6ull:~]# ./hello_drv_test -r

APP read : hello world

[root@imx6ull:~]# I

TZEE AR A BIER LR E R, B2 —NEREHPIBETE. IFE—EEL
ﬁA%ﬂﬁﬁ%,%Fﬁm%%ﬂATﬁT%%%t*ﬁﬁgLﬁﬁEo

4s g‘A lu\—n

M ERZENERMLEHAR, EEE LA TNIRRBTRVFEFHFRIK, T8
— MR EHAFIERAN, ZRFHMNEEFTEEE:

® ZFIE, IFIRFNAY makefile BT AR, FIBERHFWLNKBT A%

®  nEskml, MRRANEIRE O] HE I HLAY (6] RE

® IR, TR AB, BN RRERIRERN R

® FEHERNNG/NANFEEAMEAST

5.  tHAXEECS

(1) Unknow symbol -22 §&iz

Wk 2. LR (4) IKshhnHEK MfEA

58 51 i@ uboot (ERAMBENRSR

LIS 1 = |:

Uboot FI{E MMM AZL. REWRERGXM, RREIINZE, BEAMNEXH
ER
BETHE, REBBRAZREIMAHER.



2, hadgiE

PR R GEMRESAE mme RHEIFRBEI, ERMERED, o XTTEEHRZA
BhE, EFEMETDE N,

nfeli@id SR INE B IR ? & L BRI ubuntu MIEANB 3%, RS uboot H
FEAMZ (20 tftp) BEGHNREINGE, REBD AKEXEBEEINE MRS, Fr
PUX—TMEINBELNEE,

RS

® Uboot i&iT tftp FKEX ubuntu A3

BRIMXNELE, BELEERBEIDHNED, EHER=FDL ping XO#, RE
ubuntu EEEE— tftp FRESEE, 2RSS uboot H{FE A titp ey INHE

® Uboot iBid M4 BE 1%
Uboot SMEZEEELXHFFF T, run netboot RIT,
& WEEHFRZGHIE
BANILEREREBIHEF MR ERSE, B4 ubunut EEAEZFMESHRSE,

f£%5—. 7 uboot HiET tftp MBFXHRIAF
@ 7E ubuntu FRE tftp RE
Uboot A B MM, B—EBXFE— WM IREL XMHF, =&
TCP/IP MABEEBEN ARMNE. XBENEF tip L. FRAXHEFTE—TRK
Fim—NE P, BRI ubuntu R titp BRSS
® Ubuntu %3 tftp FRE
HiT% %5 sudo apt-get install tftp-hpa tftpd-hpa
ZRGT, EERBTTERTR?
#F8PR S : sudo service tftpd-hpa status

JINERIRSETH, B thtp HEARETEIUEER, XENBRERENE
B, BRFEITUEAREERANEZER, IREXNXMEFARECHERRER, T
USRS MIECE X+, sudo vi /etc/default/tftpd-hpa, I TRE.

TFTP_DIRECTORY="/home/book/tftpboot"

TFTP_OPTIONS="-| -c -s"

WMRER thp IANEERE, BABMEREXHFREMXA—FKRT:
TFTP_OPTIONS="-| -¢ -s"

® EERSE, BAKRBERESRASA running, BB FEE B RE BRI,
@ Uboot H{EH tftp INECHEINTE.

& M{KE

BHITWZRER —E BHITNEZRE, BRMZREE, FARA—TEE 0.
Ping JUix, ping B&E, ping ubuntu 2By, XE2—VIEEAL,



et g e e

=> ping 192.168.0.1

Using ethernet@020b4000 device
host 192.168.8.1 is alive

=> ping 192.168.0.131

Using ethernet@®20b4000 device
host 192.168.0.131 is alive

=>

® Tftp &
BT thtp IO SCAEEEINFR Y ubuntu E titp BREERTR, BE&— core.c X, B4

BT tftp IEEI NFH . SR PUERZILE] tftp BRESEER, XEEREMBRZE
K17

=> tftp core.c
Using ethernet@@20b4000 device
TFTP from server 192.168.8.131; our IP address is 192.168.0.111
Filename 'core.c'.
Load address: ©x80800000
Loading: #i###
296.9 KiB/s

e e e

done

Bytes transferred = 50868 (c6b4 hex)
=»

£5=. BEME BN

XEHEMZT uboot FIMBAZEIAEF, ARBIIAFFHNRZ. MAEZETAIM
FiE & ENEAZ. E#El, uboot H\%QE ZEBFT, RFETE uboot FHT
run netboot B1T]

@D HERZREEWE thtp BEE.

® run netboot

uboot H1iX /A #H‘,r, SERZMBR AT, FHEIRZ. ATAR? 5547 uboot
HREE—BTHA. EE netboot EREETEEHANA.

netboot=echo Bootlng from net ...;[run
- ${fdt_addr};
nfsroot=/home/xinexinezhihuo/sre/busvbox-1 25 1/ install

XA—EFHRBE T, runnetboot, MEBITXERS, —FAEEREHMIAETE
B, —HHEMENRRNZ, REMESISHIZ, ZNE—m—a2n0 7, ENEh
BEILEBNET EIREFE,

AT h[sztenv get o tftpl[$ et cmd} 5{:mage)][$\ge( cmd) $(fdt addr} $(Fdt_file] 1} | bootz [${10adaddr}

lkbiﬁ?




Booting from net ...

ethernet@@20b400@ Waiting for PHY auto negotiation to complete.... done
Using ethernet@920b4000 device

TFTP from server 192.168.0.131; our IP address is 192.168.0.111
Filename 'zImage'.

Load address: ©x80800000

Loading:
L w
ol

(f;;*###########*###*##”*###########*###*###*###########*###;§)§*##
A

. e
i T

dane T PIZAEINEEIRTE

Bytes transferred = 8122440 (7bf048 hex)

Using ethernet@820b400@ device

TFTP from server 192.168.0.131; our IP address is 192.168.0.111
Filename '1@@ask_imx6ull-14x14.dtb".

Load address: ©x83000000

T -

Bytes transferred = 37659 (931b hex)
Kernel image @ Ox30800000 [ Ox000000 - Ox7bf048 ]
## Flattened Device Tree blob at 83000000

Booting using the fdt blob at ©x383000000

Using Device Tree in place at 83000000, end 8300@c31a
Modify /soc/aips-bus@d2200000/epdc@d228cP08:status disabled
ft_system_setup for mxé

NZRSEINTT, SHEEMNEXHRS, X PRRBNIEAEEMNE R GT
E e S

.104001] LFVO: AUURLUNF{NC IUCV_LAANGE ) €TNne: L1NK pecomes reaay
.214761] Sending DHCP requests ., OK

.504581] IP-Config: Got DHCP answer from 192.168.0.1, my address is 192.168.0.199

.512413] IP-Config: Complete:

515841] device=eth®, hwaddr=aa:6d:3b:e8:37:77, ipaddr=192.168.8.199, mask=255.255.255.8, gw=192.168.0.1
.526180] host=192.168.0.199, domain=, nis-domain=(none)

.532171] bootserver=0.0.09.0, rootserver=192.168.0.131, rootpath= nameserver®=192.168.0.1

.549209] can-3v3: disabling

.552366] ltemodule-pwr: disabling

.556364] wifi-pwr: disabling . .
.559576] ALSA device list: =F, F R
.562602] #0: wmB960-audi

EE=. HEENEXHRS
D HENEXHRS
SEARAXEEZT, €10 H4hET busybox FIEXHRLG %), HEFESE (HBA
R Linux F AFAEZEFME R FRUSRFIMSAEEE VXXX pdf)

&

a

DA O DD O O

Q@ HEMBXHRS
NZBHRENER, SEXEHENEXHRG, MEXHRGEN B X EBILE
2 uboot IMELEERIEE .
o EEMBEXHRGEHE

setenv nfsroot /home/xingxingzhihuo/src/baiwen/busybox/_install

)

saveenv
MREHRBFEAERE nfsroot IRBEZEFTTT, BAAEZTE. Bl run netboot
—EESH—TEMTH4.

setenv bootargs console=${console},${baudrate} root=/dev/nfs ip=dhcp nfsmot=s(se.-ue.-ip}:$,va,tcp
netboot=eckp Booting from net ...; setenv get_cmd tftp; ${get_cmd} ${image}; ${get_cmd} ${fdt_addr} ${fdt_file}; bootz ${loadaddr}

- $(fdt addr);
p’home;‘xingxingzhihuu,‘srt,‘busybox-l_ZS_I,fJinstall 3
panel=T1rT43AB

scr:iprkboot, scr

serverip=192.168.0.131

tee=no

tee_addr=0x84000000

tee_file-uTee-6ullevk

Environment size: 2963/8188 bytes
=>

® 8% ubuntu LMAXHRGREEEEH




A ZE: ubuntu 15T showmount -e

T IXEEN

6
6
6
6
6
6
6.552291] ltemodule-pwr: disabling
6
6
6
6
6
6

|4 1% B/ nfsroot B8R TEIX
H>X run netboot Bzl
A&

X8, F4m OK,

.504538] IP-Config: Got DHCP answer from 192.168.9.1, my address is 192.168.0.109

.512369] IP-Config: Complete:

.515793] device=eth®, hwaddr=a6:1b:82:65:b0:98, ipaddr=192.168.0.109, mask=255.255.255.0, gw=192.168.0.1
.526129]
.532117]
.549136] can-3v3: disabling

host=192.168.0.109, domain=, nis-domain=(none)

bootserver=0.0.0.0, rootserver=192.168.0.131, rootpath= nameserver®=192.168.0.1

.556297] wifi-pwr: disabling

.559514] ALSA device list:

.562542] ;. wmB960-audio

.634787]|VFS: Mounted root (nfs filesystem) readonly on device ©:14. l
.643962] devtmpfs: mounted

.649430] Freeing unused kernel memory: 1024K

Please press Enter to activate this console.

/ #

/ # 1s

bin etc linuxrc proc sbin tmp
dev lib mnt root sys usr
7 #1

EERMES S R G,

4, ERBLEE

? BRI EME—

FETRME!

FIREBEX, BEMERERN—LEZE
I e—EEZFT/EH

ST AMER), RRIES, HICHEMEI
AR, EEN—R,

==, NER%.
FLIERRINRI KR :

20T uboot MIBTE, HiE

BJLASCII =2 H ping

Ubuntu %3 tftp BIDFHIE (WERETE)

BNHARFFNFFHICE (WEREER)
run netboot F7 &



5. HEXERSE

BHNcHE:

20200116 NHEEEE, F—hRitE.
20200118 ERsE 175,
20200120 SEREE 2 15,

20200121 5EpksE 3 15,



20200201 ZpEE 4 15,
20200204 *M7E5E 0 15,

20200218 F#FHE S5 15,
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