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AVY—ILAHAZABT 258ICERULET,

CON8

HDMI > % —T7 2 —X&

HDMI Type-D 47— 7 )LiESA® HDMI Type-D OX ¥V ¥ T,
HDMIHIET « A 7L 1 E4.FIAT 2BEICERLET,

CONTO

MIPI-CSI > 5% —7 = —X

MIPI CSI-2 35 X Z#EEFA® 15 E> (Tmm Ew F)FFC O
X789 7TY, MIPICSI-2 WISH X S =FIBY 2HRICERL X
_a-o

CONT1

HRA VY —T—R 1

2517 E>254mm EY F)DEYANYIHEEH I N TWE
T, AR T BB AICERLET

CON13

RTCRy 7y TAvF—Txz—R

CR2032 %01« v EEEHRADEMRY 7V 2T, UTFI
A LAY I DINY I Ty THEBELNDERISEICERLET,

CONT4

BRANA VT —T—R 1

AC 7 79EHADC YvrvITY, [BDAC T THH
5 Armadillo-loT — kU =+ G4 NERIEIET 2B EICER
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BmES 19— z—R% B

CON15 BRANAN VY —Txz—R2 BRANAZ2EYCmm EYF)SARFYIILIRIITY,
AC 7F 7 FUNDEIREED S 5 Armadillo-loT ¥— kU =
1 G4 NBEREHET 2B B ICERALE TN,

CON16 33VEREANYI—Tz—X 2EY@254mm EY F)OEYAYy IHBEINTWET, #
IR Y 23550 3.3VERE L TERTEEY,
CON17 USBA>5—T7x—R2 USB XEY ¥ USB ##t 7/ \1 REHA D USB 2.0 Type-A 1

RXIFTY, AL —IDRERIFEP. USB EiD&E
TINA A EFERT 2HEIERALET,

JP1 EET/NA XREY v X EFE—RZRETZHD 2V (254mm EY FIEVAY
FTY,

SW1 1I—F—XAvF A—Y-—NIFEBAERY I R ALY FTY,

LED3 a1—%—LED IA—H—HFIFTIEERIEH Y 1 7 (P3mm)DiKE LED TY,

LED4 BIR LED BROANREZRRI ZREXEY 1 7O#KE LED TY,

CIFERAANA VI —T =R 1 EBRAAA VI —T 1 — A2 OMAISAKICERRIGT D LI TEE A,

25.70v7

Armadillo-X2 070y 7% "® 2.10. 7AY 7 IZRLET,
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HPHE

CON1

CON3

CON4

CON17

CON11

CON16

CON8

CON10

SD . usDHC2 |
(microSD) - v
Gigabit

ENET
Et(hReJTSe)t < »| Ethernet |« >
| 25MHz
USB3.0 Host UsB1 |
(Type A) =
USB2.0 Host UsB 2-1
(Type A) » USB2.0 |, usB2
USB 2-2 > Hub - v
Ext. IF GPIO/ECSPI1,2/UART3,4/PDM MIC/
(34pin) [, CANT1,2/125/12C4,5,6/PWM1,2,3,4
VIN
| VEXT_3V3
3.3V Output
(2pin)
HDMI . HDMI
(micro Type D) | i
MIPI-CSI1(2lane)
MIPI CSI-2
(FFC) P 12c2/GPI0__ | Level 12C2/GPIO__
b | Shfter [T v

NXP
Semiconductors
i.MX 8M Plus

Quad Arm
Cortex-A53
1.6GHz

Arm Cortex-M7
800MHz

VIN
L Power Input1
4= ococ (DC-Jack)
<= PmIC
Power Input
(2pin)
=
3 24MH:z
=
=
£ 32.768kHz
—
2GByte
, DRAM(32bit) | LPDDR4
- | SDRAM
10GByte
_, USDHC3(8bit) eMMC
- "1 Memory
123 | Secure
- "| Element
< UART2 »| UART/USB [« »| USB Consol
(micro B)
12C2
< > RTC RTC_BAT | pre Backup
_ RTC_INT/ONOFF (Battery Holder)
BOOT_MODE BootDevice
< Jumper
(2pin)
| GPIO User SW
B (Tact Switch)
GPIO N User LED
"l (¢3 Green)
' Power LED
(SMD Green)

X210 7AvoE

26. ANL—IFTNAADIN—T 1> 3 VR

Armadillo-X2 ® eMMC O/X\—F « > a ViE%Z 5%k 24. eMMC XEU~NX Y 7 I[cRUET,

F24eMMC XEUN YV

CON14

CON15

CON6

CON13

Swi1

LED3

LED4

JX— Ve NI SiEA

TA

=%

1 300MiB rootfs_O A/B7y77F—rD AE/N—T 13 >(Linux I—XRILA X—=3,
Device Tree Blob, Alpine Linux rootfs Z &%)

2 300MiB rootfs_1 A/B 7Yy 77F—rDBE/IN—FT 3 (Linux T—XRIL1 A=,
Device Tree Blob, Alpine Linux rootfs &%)

3 50MiB logs OVEEAHAN—FT 13y

4 200MiB firm T77—LOx7BN—T1¥3>
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JX— H14 X X)L e

TA

ayv

5 8.95GiB app FIUT—vavBER—FT Y3y

Armadillo-X2 ® eMMC O 7 — K /)S\—F 14 3> OER%Z %R 25.eMMC 7—Kh/X\—F 13> 3 ViE
B IKmRUET,

&®25eMMC 7—hN—F 1> a ViR

FARITINA R B X SHEE
/dev/mmcb Lk2boot0 31.5 MiB A/B 7y 7F—hDAME
/dev/mmeb Lk2boot 1 31.5 MiB A/B7v77F—K~DBMH

Armadillo-X2 @ eMMC @ GPP(General Purpose Partition) D%z "% 2.6. eMMC GPP 15k
[CRULERT,

# 2.6 eMMC GPP #E

TARITINA R PEPS FiHE

/dev/mmcb Lk2gp0 8 MiB ZA Y AEREDH D FHIHEE
/dev/mmcb Lk2gp1 8 MiB BEO U EE

/dev/mmcb Lk2gp2 8 MiB EEOJ FiwfEEe

/dev/mmcb Lk2gp3 8 MiB I1—H—E

EIZIE 16.284. O B/IN—FT ¥ avIic2WT, #BBIEE W,

2.17. )70 7D714EVR

Armadillo Base OS ICEEN3Y 7Dz 7DZ714 > X &, Armadillo IcO7 4 V&ICEEDINY
YRAEEFTITEZBIETEBBTEZI,

FIEICDWT, FIFLITD Howto ZZH L T<IEE L,

Armadillo 1 k - Howto 1 Y X M —JLEHDNY T—I D544 Y A 2RI S

https://armadillo.atmark-techno.com/howto_software-license-confirmation

43


https://armadillo.atmark-techno.com/howto_software-license-confirmation

Armadillo-X2 &R~ =217 AR

3. FFiR

3.1. 77V r—3avVREREDRN

Armadillo-X2 TIZEARMIC ATDE & WS Armadillo EREFREE LS. Visual Studio Code M7
Armadillo EBRI VAT a vy =AW 7 7=y 3 VAR ZIT> TWEEY,

EAMZR Armadillo-X2 ThO7 7)o —r 3 VvEEORNZE "’ 3.1. 77V — 3 VEEDORN
[CRUXT,

AETR. '®31. 77V Tr—raryEFEORN ICRIRAERORNITE > TFIRZBNMLTWE
EE

44



Armadillo-X2 #@&~¥ =27 )L Bk

1. BRSO HH

2. N—FozF7ORE
(Device Tree®FhRETLXT5)

3. AV8—2x—ADERAAEL
TIAADERS EEHE

4. I+ T OEE

-

5. 2YhT—IHRDRE
FybI—oBE

-

{
[
[

6. FTFUr—i a3 B

-

Y

:

CUl 75— avnpast

GUIP ) r—a mBa%E

J

I

[

¥
( DR |
BIfERERE OK? i

Yes

Jy—2RE SWU DERE

BEa~0REAH
Y
[ 7. VAT LDTANERTS
2k OK? No
” BTS2
es Tcul 77— a 285
F=f=I1x

rGUI 77U —a v ERRT 3l
DEOAHETT .

31 77V Tr—y avREEDRN

1. "33 FAXOER,) Iit> THRAERROEREZTVET,

2. MRERZEMTZHBE N—RUF70EN - EEZT BH5E. 34 /\—RD 7 DK

ZITVWET,
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a. ¥ERA>VH—7x—X(CON11. CONI12)D > %#ERT %HE 3.5. Device Tree #H X
IRART D) BEECTINAAYVY—DHRIIA X ETVWET,

3. Armadillo-X2 [CEBAT/\1A A =#EHEL TERT 3551, FEFIEZ 36. 15 —T71x—2X
DERAEE TINA RADERAE) THEILET,

4. B7. V7R 7DHREH ZITVWET,
5. T38. XY MNT—TUKREI ZTVWET,
6. 77V Tr—2ayvoRFEETVWEY, [R3.1. 77V7— 3 VEARDRN, OREENTERS T,

a. BHEZHERIZ7IVr—yavaREdsBe. 39.GUl 77V r—y 3 Vv ORE %=
TWET,

b. BHZHEEULBWFIUTr— 3y zAKT 25%BA. '3.10.CUl 77U Tr—2 3> 0DH
%J %?ﬁb\i-g—o

7. BRERULETZZVT—3 0BMERERNIZETLELES, 311 Y RXATLADTANZITS) =17
WZ£d,

8. YATLDTAIMETULXULLS. T4 EFER "NEHXT,

3.2. FREIICH > THE K RE Armadillo Base OS DHE - 458K

r2.1.3. Armadillo Base OS &) (€T Armadillo Base OS ICDWTOBMEEBNLE UTcH. R
ICABICHTc>THESDUFMBHEICDOVWTBNULET,

3.2.1. — &A% Linux OS EBEHHAAMERR E DEL

—REI9%E Linux OS ERAAHAAHME ) @ Armadillo Base 0S ¥E#H5

QLT H=FT TV r—iawht armadilio
BEEnTS

L g
(Systemd Unit 77 JLO{LHE)

T =3 OEBMRTRIFAIL =
=27 +ERARE7

~

ALFFAISF I r—iann i
EITRHENFRTD v+ [:l"h]

FHr—ianFk — FHr—iavdth
apt § TALAb—LEh & lur—L - apt & TALA—NENE luir—T
pip % TAA—ILEhOBEROS173Y . pip % TA»A—AEhEBREOS173Y

-

BPERBENREO
REGFAM—C IR AT

£X¥aFIL A
LHAGEN & R 1 AMRER & RS
F
Armadilio Base OS HER R £FHO 1

RITHI—R AR
L T~ T

p
SRR —T BERRLEESRHEND
(USB AEY, SD h—F%) TS s ey

aA—H—T—EF1L 7N (=Eik)

o7 CER - BETLOT—S A7 vER-BETLOT—F
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Linux OS BEHEALAHEBRTEZ 7V r—ravyoETREZI - —-F Y NEICEERAREL.
Systemd R ETTF TV — a3 v EEHEETIEZ2O0N—KITT . Armadillo Base OS #E#itkaz T
. 77V —yayoRTREZIAVTFRICARLT. AV TFEBAREY 7 1ILEFREDSA
KRB 5 2ETAVTFH(=r IV r—yaV)ZzBHETIEET,

Ffz. Linux OS BHMEAHAHEIETIE. A ML=V DIREDZHIC overlayfs TERT 2 DH—ARI
T9, D, 77V r—ayPMHAITZO7PERREDT—FIE. USB XEUREDAFRT/IN
1 ACRET ZRHENH D £, Armadillo Base OS BHMERE/IL— 87 71 IL> X7 LhY overlayfs
EENTVEITH, WEBIC USBXEVBRELRULSIKFERTERZ1—F—T—9TrL I NV ZH-
THD. EALLHZT/N\NA RZABRL THLBEIFHD FHA.

Armadillo Base OS #5155 (3. BETEX 1 7IL XY N EZEBHLTED., MHLEBESELARD
REEVIIRE = Z2ICRE - FIBT 5 2 ENHBETT,

3.2.2. Armadillo Base OS &#&aDY 7 bV x PHEFE

HAOY— L TREARE

:kh‘ﬁs‘!‘aw—»

—ABRY7E Linux OS #EMEAAH @ Armadillo Base OS ##H &
— Base0S

ABOS Web
(Armadillo B25EFl WebUI)
A J

FubI—BE FyRT—IME

ABOSDE A
AT HEMARE D74l -a0 T+ DR (VSCodeRd
. BRISZRTUIaY)

J

T+
apt ®§ TT1AMIEa—iavERD apt ¥ TT/4AMEL—avBED
AT s o P ) | HRr—UEA AL

pip % TRESEAD pip % TEESESTD
SATSVEA A=)l SATSVEALAL—IL

FHVir—iav 0%k FAVr—ar 0l

P~ OB e P

FIVr—arnEMRITRAI7 1L OER
Systemd Unit 771 L%

overlayfs {&

LATLEERODTAN LATLEEODTR

Armadillo Base OS &tz F CEIFS Y 7 b U = 7 DRFIF. ERMICIERER PC LTITWET,
Xy b7 =7 DHREIE ABOS Web EWSHEEET, AV Y RZEEIT T EHRETRETT,

FRIRE S U T, ATDE(Atmark Techno Development Environment) & WSIREY Y VA X —I%
RBHELTWEY, ZDOF T, ABOSDE(Armadillo Base OS Development Environment) & W5, Visual
Studio Code [CA Y AN —=ILTEZREAI VATV aVvZAALTY 78N 7PREZITVWET,
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ABOSDE %##RHd 3 & AVFFH ROV T HEEBEHRARE 7 77 /LOER. I>VTFRICE
T2y T—IDAVAM=)b, AVTTAHRNTEIET S 7 TV T — a3 Vv RIEDREFE%E I RT VSCode
NTITS5ZE&ENTEET,

323. 7Yy 7TF—RM&EREICDWT

Armadillo-X2 Tli&. FF - 8hE - ERKICY 7 NV 2 7 Z2EZIATKIC. SWUpdate & WS A
ZFALET,

3.2.3.1. SWUpdate & &

SWUpdate (&, T/\A X ETEITENZT7OTILT, RYNT—T/ANL—IBATT/INARAD
VIRNDIT7ZEHI B ENTEET, Stefano Babic, DENX software engineering, Germany |
L TA—TVY —ATHENEDSNTVET,

Armadillo-X2 Ti&. SWUpdate ZFIFHT 252 & TROMEREZERIZL TWET,

- AB7Yy7TF—NTvT7T— D 2HIL)
- UANY—FE—RK
- VI7 U7 OERE BEl. BERAGS
- Web H—N—TDUE—Kr7 v 77—~
- hawkBit TO YU E— K7 v 77— M
OV L—ROEIE

3232.SWU M X—=Y & &

swu /\y T —JE, SWUpdate BDY 7 Nz 7DEBRHE 7 +—~ v b TY, SWUpdate Tl 1
BO7Yy7TF—KE T D20 swu /Ny T —ITiIThhET,

swu /Xy T—JIid. ROKSBERRIBEDZEHDIENTEEXT,
C PYTT=MR/ROAA=IT 71
PV TIT= RN ROAA=IT7AILDF Y 7Y L
- Py T7T—REIRICETIZRI U TK
- BETAAFXANL—IDIBER
- U-Boot IRIEZHMDEZ X ER
- VI RU T FON—-Y 3 ViER
- etce-
SWU 1 X—3I[& swupdate (https://sbabic.github.io/swupdate/swupdate.html) € & > T
Armadillo Base OS ETHREEE 1 Y A M —ILDEITENE T, SWU A X—I%Z Armadillo ICEXT S

e DFEG. BEPIRRICEDE THRARAEZZAELTVWET, HlZIEX. USB XETYUHSH5HE
3, D7 —N—Mm5F9O0—RT 3, hawkBit EWWS5 Web 77U —3 3y FESRETT,
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3233.A/B7Y 77— NTF v 77— D 2 EAL)

A/B 7y 7TF— K& Flash XEVIC/N—T 1> arvz2@ERL. 7y 77— MRICIEREICHA
I BEHEATT,

BIERLTWRWADN—T 13 Vv ZESBMAZLORDEHEREET,

- O 7y 7TF=M &> TEMFERDY 7 b7 o 7 IFBRERS g

- O BEEAHDERMBETHIEL TH, I<ICEREXRS

- O EEBRDEMERICE S AHDERD

- x EAFlash XEVENEZ S

3.234. 0=y (YAINU-—)

YRTLDEB TERLL BB, BBNIICTY Yy 7T IOV AT AIKA—=ILINY I LET,
O—J)L/\y ZIREDRERRIE T6.19. O—J)L/N\y JIREEERT 21 ZSRLU TSI,
A—LINy 7§ 2REIERDED TY:

- rootfs [T T —MNTRER T 71 IILHEELRZEWSEES (/boot/Image, /boot/armadillo.dtb)

- 3[EEEEF L T "Tbootcount; Y—EAN 1 ELEETERN > LIBEIF. ROEHFICO—IL
NNy I ULET,

bootcount #gElE uboot @ Tupgrade_available; Z#H TEEINTWVWEX I, bootcount HaE%
FAELBEVWKSICT BICE. 76.21. u-boot DEEZHDKRTE, Z#SBUTEHEHELET,

- A—HY—DRI YT RREMNS, Tabos-ctrl rollback; IVY Y REETURIBES,
O—JL/INw IO MNEFTEIND E /var/at-log/atlog [ICOTH D £,
3235 SWUAAX—=YDAVAKN=)L

ARXR=—I AV AN=)ITBIAEEVTUTIKRIKSIBAENHDEFT, U, ERRL SWU 1
X—=I DAV AN=)VICKET B15EE. 76.3. swupdate "L Z—9 ZIH5EDXL, HELZE LN,

- USBXEUXIFSD A— R SDOBEEI VX K—)L

Armadillo-X2 I USB XEY 2RI 2 BEMNICT Y 77— DB EDFT, 7V 77— MNRT
#Ic Armadillo-X2 (B8 cBEE L XTI,

USBXEUPSD Hh—KRZzvfatb U< dext4d B TT7A—~F Yy L. TERLUTcswu DT 71 )L
ETF4 LI NYEESTICEEL TLEE W,

ATDE £TUSB XEY /microSD h— RD/\—F « > a3 > =ER -
TA—=~NXvY NI BHE

= https://armadillo.atmark-techno.com/howto/atde-partition-
howto
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[ATDE ~/mkswul$ df -h

Filesystem Size Used Avail Use% Mounted on
: (A
/dev/sdal 156 5.66 9.1G 39% /media/USBDRIVE @

[ATDE ~/mkswul$ cp initial setup.swu /media/USBDRIVE/ (2]
[ATDE ~/mkswul$ umount /media/USBDRIVE ©

USBXEUNN DY RENTWBIGAZHERLE T,
774N EIE—-UEI,

/media/USBDRIVE # 7> ~NY OV MUET, AVY RERTRICUSB XEYZEOALTLE
=LY,

I Z5—miHAa. /var/log/message ICRESINE T, FIZIE. >V —IL TIARADEE > fc1 X —
VDIT—%AKRULET :

00

[armadillo ~]# tail /var/log/messages

Nov 19 10:48:42 user.notice swupdate-auto-update: Mounting sda@ on /mnt

Nov 19 10:48:42 user.notice swupdate-auto-update: Trying update /mnt/initial setup. swu

Nov 19 10:48:42 user. info swupdate: START Software Update started !

Nov 19 10:48:42 user.err swupdate: FAILURE ERROR : Signature verification failed ‘)

Nov 19 10:48:42 user.err swupdate: FAILURE ERROR : Compatible SW not found

Nov 19 10:48:42 user.err swupdate: FATAL FAILURE Image invalid or corrupted. Not installing ...

Q HBREPEESXYE—,
- AEPEBEEEISA A =TI DAV A =)L (FEh)

USB XEYU ¥ microSD 71— FEDAMEREBEDIL— T« LT K ULIAIC swu A X —IZR
BLT. AA—IDIVAR—LEFVET, b—hF 1L N ICEETBEEBT v 77—k
HFThNFI DT, /var/log/messages ZHEFEL T EE L\,

BUTIEASBEEBEE DY/ dev/mmeblk1p 1 (microSD 1—R) & UTEEINBEIC. 1 X—ID
AYVAM=ILEITSHITT,

[armadillo ~1# mount /dev/mmcblkipl /mnt
[armadillo ~J# swupdate -i /mnt/swu/initial_setup.swu
SWUpdate v5f2d8be-dirty

Licensed under GPLv2. See source distribution for detailed copyright notices.

[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision atl

[INFO ] : SWUPDATE started : Software Update started !

[INFO ] : SWUPDATE running : [read lines notify] : No base os update: copying current os over
[INFO ] : SWUPDATE running : [read lines notify] : Removing unused containers

[INFO ] : SWUPDATE running : [read lines notify] : swupdate triggering reboot!

Killed

- Dz TY=NN=P5 A X=I DA VA=)l (F8))

SWUARX—=IETTTH—N—=ICTFYTO—RULT, 1 XA=YDAVAM=ILZETVWEYT, LT
I&. http://server/initial_setup.swu DA AXA—I %A1 VA M—=)LT BHITT,
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[armadillo ~1# swupdate -d '-u http://server/initial_setup.swu
SWUpdate vb5f2d8be-dirty

Licensed under GPLv2. See source distribution for detailed copyright notices.

[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision at]l

[INFO ] : SWUPDATE running : [channel get file] : Total download size is 25 kB.

[INFO ] : SWUPDATE started : Software Update started !

[INFO ] : SWUPDATE running : [read lines notify] : No base os update: copying current os over
[INFO ] : SWUPDATE running : [read lines notify] : Removing unused containers

[INFO ] : SWUPDATE running : [read lines notify] : swupdate triggering reboot!

Killed

- DY —N—HSOEHNLBEE M VA N—)L

swupdate-url #Z¥MIC LS. BENICF v I LTI Y AM=ILULET, UATREY—ERDE
WMEET A IV T DEREDHFI T,

[armadillo “1#f rc-update add swupdate-url (1]

[armadillo ~1# persist file /etc/runlevels/default/swupdate-url (2
[armadillo ~1#
echo https://download. atmark-techno. com/{url-product-dir}/image/baseos-x2-latest. swu ¥

> /etc/swupdate.watch (3]
[armadillo “1# echo 'schedule="0 tomorrow”’ > /etc/conf.d/swupdate-url

[armadillo “J# echo ’rdelay="21600"" >> /etc/conf.d/swupdate-url (4)
[armadillo “J# persist _file /etc/swupdate.watch /etc/conf.d/swupdate-url (5

swupdate-url t—EXEZBHLE T,
Y—EXDEMEZRELET,

AAX=IDURL ZEFRLET, —TCEICAA—IDURL ZRET DI ENTE, BHITIC
AA=—VDURLZRET DI ENTEXT,

FrVIPAYARN—IIDRT Y2 —)LERELXT,
BBEURREZ7 71N EREFLET,

0 000

USB XEUMNSDF v 77—~ ERAKRIC. A7 & /var/log/messages ICRFEINE T,

initial_setup @41 X —I ZERLDFRIC /usr/share/mkswu/examp les/
enable_swupdate url.desc ZANDEBMICT DI EMNTELT,

=

- hawkBit ZERB UBE&T VA M=)l

hawkBit T Armadillo-X2 ##E#EEELT7 Y 7TF— gD ENTEET, 16.8.3. hawkBit
H—\—HS5EEHD Armadillo ICEET D, #SZICLTLIESE L,

51



Armadillo-X2 &R~ =17l R

3.24. 771 ILOEDFWICDWNT
Armadillo Base OS Tld/IL— k7 71 I)L> X7 Ll overlayfs ZHAL TWE T,

ZFDAE. T77MIEZTELLE Armadillo DER%#Y)2 EZEFANBIIREFTINEFTA. BREFRE(IC
rootfs DZERNREFRIF T ZICIE. TEULI 7 7AILIC U T persist file ANV REFEAULET,

[armadillo “]#f echo test > test
[armadillo “J# persist file -v test
" /root/test’ -> ’/mnt/root/test’

3.2 persist_file 7Y RETH
persist_file AN ROFEMICDWTIL, T6.1. persist_file ICDWTy ZSBL T EE W,

Fre. SWUpdate (CL>TIL—hT7 7NV RATFTALEICERES N7 74 ILIZDWTIE, persist_file
ZERITUGBLK THRFEINE T, HRUADKIILED 6. persist_file ¥ RTIFR< SWUpdate
ICLBDEMZERTIBDLDICLTLLIRE L,

324.1. BRZYI> THRESNBTsLI/ NI (AP —F—FFcL I KV)

13.2.4. 771 IJLOEDIFWNCDWNT, (€T, Armadillo Base OS D7 71 JUIEEE. persist file
OV RZEETETICERZVZ EZEEFRNERNMRESINLBVWEBNULE LD, TR 3.1. BREZY-T
bREFEINZTALIN)( AT —FT—5F4L I K))) KRITT«4 LI NIRNICHZ T 7AILIECD
[ROTHD XA,

*® 3.1 BRZV>THRFINBTALINI(A—TF—FT—FFT1LIKY)

T1ALIKNY &%

/var/app/volumes SWUpdate %&ICIFHIBRES N E T, OTPT—FIR—KRE,
7V = 3 UHEMERICER Uil 2 & 587 —5 DR7EF
ICMWTWET,

/var/app/rollback/volumes SWUpdate ORFYPHOBFERFINREITEST, V704077
AIiRE, FIUVr—yaryo/NN—IavicBRuTrZy 7
T—RhTBLSBT—YODRFIAVTWVET,

AVFFZfON—YavICRULIBE(I@—IL/Ny T), /var/app/
rollback/volumes/ D F—4% DEID/N\—I 3 VICRERDXT,

= FODA. 7TV —3y0N\N=V g3 VIKETDESIBT—FIE /var/
app/rollback/volumes/ [CAND T EEHRUET,

mkswu O swdesc_files (——extra-os #L) & podman start @ add volumes
Tl B/ RIEZFDTv LI MY ZER—XICULET, /var/app/rollback/
volumes/myvo lume (& myvolume TESRICIEETEXT,

Copy-on-Write (CoW) (DWW,
‘AA ZDZD®M volumes T« L7 MUl btrfs EMFIENZ 7 7MLV AT L

ICRFESINTWVWET, btrfs TIET—% & Copy on Write (CoW) Zff->
TTF—YZ2WZRIELE TN, ZORIAEICIEIAXANDEDFT,
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#E MB 07 7 M JLICINSBREBEZIRRKICITTSHE CoW ZEMLT S
CEZEHRLUET, CoW ZEMLenic 7 7 ILICF v I LDBAS
BLIBRDET DT, WFHBIZBEUMITAL TS LS L,

[armadillo “J# cd /var/app/volumes/
[armadillo /var/app/volumes]#f mkdir database
[armadillo /var/app/volumes]if chattr +C database ‘,
[armadillo /var/app/volumes]#f echo example data > database/example
[armadillo /var/app/volumes]ff lsattr database/ E)
C database/example

3.3 chattr Ic & > T copy-on-write % #E%Mtd %45

@ chattr +C TFsL U MYUIC NoCow ZHRELET, TNHSIERS
n3d774)LH NoCow TIERiENE T, I TICHEELTW T 7
AIVICEELRWDTTIEELE SV,

O lsattr ERELET, URARD C DENABNIET 7LD Tno cow,
<7,

325, A VAR =ITARA7ICDOWVWT

AVAM=ILT 4 X7E. Armadillo ® eMMC OFB%ZXEHTEZTIRZ DI EDTES microSD
H—RZEBLULET, TYAN=ILTARAVIF. A VAR=IT 4 RATA4X—I% microSD h—RIcE=
A ETERTEE Y,

AVAR=IT A ATICIEEUTD 2 DOEENH D XT 5
- FIEMEA Y AR =ILT 0 R Y

Armadillo-X2 4 Y A M= ILT 4« AU 4 X — 3 [https://armadillo.atmark-techno.com/
resources/software/armadillo-x2/disc-image] IC 3 21Z# 1 X —3I T, Armadillo Z#EA1L
TEARICHERAINET,

- BENTET U Armadillo-X2 #270—>9 30 DA VA N—=ILT 4 XY

BERRE, FED Armadillo ZEEHT ZERICERINETT, FU<IE T4 BER THRALX
ER

3.25.1. A Y A N —=ILT 1 XY DYERX

1.
2.

512 MB XU E® microSD A—RZHEL TS,

BEDQDAVAN—ILT 1 RTVA A=V %ERT HEIF. Armadillo-X2 1 VXA ~N—=)LT 1 XY
4 X — 3 [https://armadillo.atmark-techno.com/resources/software/armadillo-x2/disc-
image] M5 TArmadillo Base OS; Z#4% U >AO—R LTS,

r6.23. Armadillo DY 7 h 7z 7%2EIRT D, TEILRULIEA A=V EFERLULTA VA R—
T4 A7 2R ULIEWERIE. UTOOAYY RZETLT, A YARN=—ITARIAA=I%
EB L TLEE W,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
——firmware ~/at-imxlibpackage/imx _Llib. img
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: (HB8)

[ATDE ~/build-rootfs-[VERSION]]$ Lls baseos-x2ximg

baseos-x2-[VERSION]. img

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
--boot ~/imx-boot-[VERSION]/imx-boot armadillo x2 ¥
—-installer ./baseos-x2-[VERSION]. img

OX Y RDETMNTET IS &, baseos-x2-[VERSION]-installer.img &WS 7 71 JLHMER S 1
TWEIDT, IE5ZFERLTLREL,

ATDE (T microSD —RZ#ERLUE I, U IE 13.3.2.7. BOAULAIEET /N1 R DEH, %=
SECLTLEE W,

microSD H— ROFNA A Z%=ZHERLET

[ATDE 1§ s /dev/sd?

/dev/sda /dev/sdb

[ATDE ~]$ sudo fdisk -L /dev/sdb

Disk /dev/sdb: 7.22 GiB, 7751073792 bytes, 15138816 sectors
Disk model: SD/MMC

D (&)

microSD I— RNV T hEhhTWBiGE, 7NV NULET,

[ATDE ~J$ mount

: (H8R)

/dev/sdb1 on /media/52E6-5897 type ext?2

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dmask=0077, codepage=cp437, iocharset
=utf8, shortname=mixed, showexec, utf8, f lush, errors=remount-ro, uhe lper=udisks)

[ATDE ~]$ sudo umount /dev/sdbl

FOVvO—RUE7Z7AILEEBRU. img 7 71 J)L% microSD h—RICEZAATLIZE L,
Linux PC @54, LUTO &L SIC microSD h— RICEZADCENTEET,

[ATDE 1% unzip baseos-x2-installer-[VERSION]. zip
[ATDE ~]$ sudo dd if=baseos-x2-installer-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

Ffe. Windows OFBE, TIXTAO—F—FTZp 77415 img 77 I)LZEXD HU.
'Win32 Disk Imagery 7% E%ZHEAL T microSD I—RICEZRAD I ENTEXT,

3252. A YAM=IT 1 AUV ZFERATS

1.

A WD

JP1 Y v /)\—%>3—K(SD 7—KITHEE) L. microSD 1i— K% CON1 ICEAULET,
BRZEATZE. 1 PEETeMMC OY 7 b7z 7 OHHAENTZET LET,

T Y2 EBRNMINK T (LEDA AUEKT. 3>V —JLIC reboot: Power down AYR7R).
BRZIOAL. HEWTIPT Y+ > /8—& microSD A—RZA LTS W,
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5 10#¥ULFT>THSBUERZAND & YOEESKER UREICRD XTI,

3.3. FAFED %S

33.1. #EEITDED
Armadillo Z{EB3 381lc. XOELDEREICIHU TEEBL TLREE W,
E%F PC Linux £7zI& Windows '&1fEL. XY NT—0 A4 V5 —T 1 —2X

&1 DU EDUSBIR—hZHD2 PC TY, "HR/EFEETRIRRED
BE, 22RU T, FEAPC LICHAR/BFRERREZHBELT

<fEE W,
XY NT—URE /;\‘rrénsdillo EEERPCZRY NT—UBENTEDLSICLTKL
LY,
microSD 1—R microSD A0 k DEIMEZER T 2B BREICHALET,
USB XEY USB OEMEZER T 2HEREICFHALET,
tarxz FERDT7 7 1 ILZEBFET FE/EMFERRREZEBEI 27HICHBLET, Linux T, tar
AN 4 agzﬁ_}’% F£9, Windows Tl&. 7-Zip ¥ Lhaz R ENTIH L T

nanoSIM(UIM A—RK)& APN  LTE ®57J/L T 3G/LTE OEfE= R I 2BeICRIBULET, &EfE
1B EEELDEHNNRETT, SMS OEIMEEESRT 25E1F. SMS
HFAEERELR nanoSIM(UIM A— R)DRETY,

332. HERED LY NPy
PYNI=UTU /MDY T U VRABVCEMEERZEEICIT S HIC. VMware (REY > > D
T— 74%—/€Tmﬁi\b'(l,\§§”o Z® VMware [RIEEY > > DF—45 4 X—% ATDE(Atmark Techno

Development Environment) EFEONE 9, ATDE DfEEFHICIFIRELLY 7 8T 2 7 TH 3 VMware Zf&E
BUZE9, ATDE DF—%d. tarxz EficnTWE T, BEBlCEDLELY—ILTERL TLIZE W,

RE{LLY 7R 7 ELT. VMware Oftsic Oracle VM VirtualBox A%
B4 TY, Oracle VM VirtualBox IC I T OEEMNH DO £9,

= . GPL v2(General Public License version 2) Cigfta Tt 1
- VMware FexXDRE T« X7 (vmdk) 7 7 1 JLICT IR L TWS

Oracle VM VirtualBox 5 ATDE =& L. V7 h Uz PHAEREE U
TERTZENTEZXT,

ATDE (. N=Y3>ICLDORINT 27y hNY—0 TV /EEHIRBOD XTI, AEGRICHIGLTWS
ATDE (&, ATDE9 @ v20211201 XETY,

0)R—3¥'3 > 3.x Tl PUEL(VirtualBox Personal Use and Evaluation License) N EEAESNTWBIHEENRH D X,
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ATDEQ (& Debian GNU/Linux 11 (d— KRxX—LA bullseye) ZX—X(Z, Armadillo-X2 DY 7 kU
FHREEZTOCHICHELR Y OXFFE Y —ILP. Armadillo-X2 DENMERESRZ TS lcDICHERY — )LD
ERHIICA Y ARM=ILERTWET,

3.3.2.1.VMware D1 > A =)L
ATDE #{ER T B icid. FEEZERPCiIc VMware "1 Y AN —=ILENTWBRENHD ET,
VMware tt Web R— (http://www.vmware.com/) =SB U. FJABMICES VMware 8 F@% 1 >V X

K—=JLLTLEEEW, Fle. ATDEDT7—HA T tarxz EfecshTcWEd 0T, BEBICEERY—IL
TERLTLIEE W,

VMware |&. JEEBFARE TCEEDHDON S, BHEFATELEEDD

DETEHROHEENHDFT, MRATEICERDIZFAEVA, TV R1—
H—ERAHFEZNEEULANEET 2. +IcHER L ETHAEE
HicE>8@mE AL IEIW,

VMware ¥ ATDE D&8fE L7\ & ZRAICBES e, BT S VMware
DRFIXYEDSUTOEBICDWTSHERCLEE L,

- IRAN Y AT LDN—RY 2 7EH

c IRANYRATLDY 7 N7 7EH

- ZAN0OS OOty UEH

VMware @ KR & 2 X > ~ &, VMware £ Web R — ¥ (http://
www.vmware.com/)MWSEE TS5 EMNTEXT,

3.3.2.2. ATDE 7 —h+A 7T =EE
ATDE @7 —#- 7& Armadillo ¥ k (http://armadillo.atmark-techno.com)h S ESRIBE T,

/ ARBICHH L TWS ATDE @J/N—3 3 ik ATDE9 v20211201 L%
T,

FrRE)NCELD, ATDE BNIEBICEMELRWITEEEDH D £9, VMware
 Web ~—¥(http://www.vmware.com/)Hh 5. B L TW% VMware
DRFIAVNGREZSRU CEMERIEZHERLU T ZE 0,

ﬂ 1E%F PC OBHEBREE(/\— R = 7. VMware, ATDE OG> —*7%

3.3.2.3. ATDE 7 —H+1 7 ZEH
ATDE D7 —Hh1 7 ZEBL &Y. ATDE DF—H+1 7I&, tarxz BROEMEZ 7 1L TY,
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Windows TOERAE% 3.3.2.4. Windows TATDE O 7 —H+4 7ERT %, IC. Linux TOERS
HEZEFIE '3.3.25. Linux TtarxzEXD 7 71 IV Z BRI %1 ICRULEX T,

3.3.2.4. Windows T ATDE O 7 —Hh+ 7EBHI %
1. 7-Zip DA YA Kh=)L

7TZipzA Y AMN=ILULET, 7-Zip l&. EfE@EEY 7 b 7-Zip DY A b (https://7-
zip.opensource jp/)h 5%~ > O— REYSAEET T,

2. T7-Zip DicEy
7-Zip ZiB L X9,

|

i
T

3
=

JWP EEE BRV) BREAYA)
dhom R F
|em BB FAN JE- BE Ak BR
7 [= N
EF

=14

b

k-7
[ P

|o/4 @OATIIMEER

3. x2EfE7 71 ILDZFER

X2 EBI7 7AIEEBRLUT, tarFERO 7742 EHULET, tarxzTERD 7 71 IL%EZEIRL
<. "B, 27U v I ULET,

B o - o x
JrMF) BEE BFEV) BTLAYA) UMD ALTH)

e L X &
B BE FAb JE- BB AR ER
T [cs v
£ H4X EFEH HHER vb JaF-# Trd )L~
Perflogs 2020-06-12 18:30  2019-03-19 13:52
2020-11-12 1647 2015-03-19 13:52
2020-08-0315:27  2015-03-19 13:52
2020-08-28 10:29  2015-03-19 13:52
2020-02-20 18:37  2015-03-29 09:47
2015-06-19 13:43  2015-06-19 13:43
2015-09-04 11:12  2015-08-27 0%:58
2020-11-1217:04  2015-03-28 14:31
2020-02-20 18:38 2015-03-19 13:37
20191108 16:22 2018-06-07 16245
20201211 17:54 20180319 13:37
2272139632 2020-12-101334 2020-12-11 18:28
6719365120 2020-12-1117:54  2020-08-28 10:55
48165914 2015-03-29 0950 2019-03-28 0948
2550136832 2020-11-13 1420 2019-03-28 14531
6777216 2020-11-13 14529 2015-03-28 14:31 S

1/ 20@0F T MEER 2272139632 2272139632 2020-12-10 13:34:57

4. xzEfET 7 1 ILORRFEDIEE
'R ZHEELT. TOK, 27U v I L&D,
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R

5.

6.

EE : C¥atde8-amd6d-20201224 tarxz

ERE00

|c:.¥

[ride—amdia—20201 224 far¥]
NAEENEE

ISR ~

o=t 404 - EEEER

LEBERE
LEET o ~

Arivig

AT - HERsmEd

3ot urBisET

ey a7

xz2EE7 71 ILDOREFH
BRDMBERD FI,

4% RE C¥atdeB-amd64-20201224.tarxz

iE B 00:00:0%
HhesfE: 0ot 07
IPTIE o
i 108

ER

atde8-amdi4—20201 224 tar

Jiub 4505 FE)

— O X

HEtHa 2166 M
R 30MESs
MIBEH 912
A ATA4K

—BFEF) FelAzil

tar 7 =14 77 71 ILDER

Xz EMET 7AILDRBANMKT T2 &, tar BERXDT7 7 AIIDBENENET, tar P—HAT T 7
AINZHA VIO EAKROFIET, tar P— AT 774 ILD5 ATDE DT —F A X—I %
LERT, tar IERDT7 7ML FERLT TR 22V v 27U, TEBR% ZEELT. TOK) &

799 ULET,

C¥atded-amd64-20201224.tar¥

[Yistdes amded 20201234,

8517918720 2020-12-1013:24  2020-12-11 1831

o x
TME BEE BTV BSEAYA Y- ALIH)
L g i
EM BB TAR JE- #® AR ER
9 [ catdes-amdea-20201224.tar¥ v
£330 A EHEH fFRER eVl T8 TP

0/ 1 BOATITIMEER

7. ERFEDTTHER

tar 7P—HA 7774 ILOREMIERT IS E. ATDE 7—h1 7ORRAIGET T, "BRL I
BELLZAIFTICATDE DT —F A X—=IDBHEASTNTVEY,
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C:¥atds d64-20201224, d64-20201 d64-20201210% - a X
THAMF BWEE =RV SREAYA) Y-D ALFH)
L L X &
B R FAR JE- #3 Ak EF
53 ‘ [« i64-20201224, i64-20201 d64-20201210¥ v
D 1A EmEH f3o9=1-3 JAvE TALS-8 TP
c' T 3829465088 2020-12-1011:40 2020-12-11 1&33
El 1567490048 2020-12-10 11:40  2020-12-11 1&33
Ll El 332333056 2020-12-10 11:40  2020-12-111&33
El 801505280 2020-12-10 11:40  2020-12-11 1&33
Ll atdy 39059456 2020-12-10 11:40 2020-12-11 1&33
& 400752640 2020-12-10 11:40  2020-12-11 1833
=L 1546649600 2020-12-10 11:40  2020-12-11 1833
& 327680 2020-11-1315:50 2020-12-111&33
d atdeB- ram 8684 2020-11-1311:22 2020-12-111&33
% atdeB-amd64vmdk 820 2020-12-1011:34  2020-12-111&33
J atdeB-amd6d.vmsd 0 2020-10-1918:48 2020-12-111&33
@a(deﬁ*amdﬁdvmi 3267 2020-12-10 11:40 2020-12-11 1&33
J atdeB-amdéd.vmuf 373 2020-10-20 14:186  2020-12-11 1&33
JVW\WNE'D.\DQ 56953 2020-12-10 11:33  2020-12-11 1&33
Jvmware \Dg 252379 2020-12-10 11:40  2020-12-11 1&33
o/ s EOTTIIoNEER
- oA
2
3325 Linux TtarxzIEND7 71 IV Z2BRFEAT %
1. tarxzEfB7 71 ILDER
> ~
tar D xf A7V a3 >EFERLUT tar.xz EfE7 71 ILEERLUE T,
[PC ~1$ tar xf atde9-amd64-[VERSION]. tar. xz
=/ =
2. BEROTETHER
\ 7—hA4T T TY - -
tarxz EHE7 7 A ILVORRAMNE T IS5 & ATDE J JORMIFET TY, atded-amd64

3.3.2.6.

[VERSION] =« L 7 h UIC ATDE DF—F A X—IDHANESNTWET,

vmdk
vmdk
vmdk
vmdk
vmdk
vmdk
vmdk

[PC ~]$ Lls atde9-amd64-[VERSION]/
atde9-amd64-s001.
atde9-amd64-s002.
atde9-amd64-s003.
atde9-amd64-s004.
atde9-amd64-s005.
atde9-amd64-s006.
atde9-amd64-s007.

atde9-amd64-s008. vmdk
atde9-amd64-s009. vmdk
atde9-amd64. nvram
atde9-amd64. vmdk
atde9-amd64. vmsd
atde9-amd64. vmx
atde9-amd64. vmxf

ATDE OEEh

ATDE D7 —hA4 72 EBRLET« L7 NUICEET 2IREY Y Vg (. vnx) 7 7 1 JL%Z VMware £
TH< & ATDE 2#EET B ENTEFT, ATDE9 IcOY « vulgeh1—H—%, Tk 3.2 1—H—
ZENRZAT—R, [CRULET @,

F£321—H—-ZENRRT—R

1—H—% IRRADT—R &R
atmark atmark —pg 11— —
root root ED—H—

ATDE ZE#8 9 2 REICE > TiE. GUIOY A YEEIERTRSNT ICUT
DESRBRIT—EEIRRSNDHZENHD XTI,

=

R —F—cGoUI 0T > %ETS

ZERFTEFEA
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FFiR

Playerl

atdeS-amd64 - VMware Workstation 15 Player

e~ |- % 0K > 8 6 &

00
——
—

Hnol ALSMLVTT,
MEARELT. YRFLOBRBATEE YA, V27 LEBECEBLTIESY

X

ZDHFHIF.

mENEY,

VMware DF&ET 3D V274 vV AD7 €S L—2 3

REBFZUTIIRULET,

>, ZONIC U7k, ATDE 2289 % L IEHEIC GUI O 1 VEEMER

Player®) v | P - o,

Viware Workstation 15 Player

a

R

atde9-amd64

wHE: )02
0S: ZOMD Linux 5.x LBEOA—L (64 Eob)
S—F3: Workstation 12.x {77
RAM: 4GB

P EEIIVOEEQL)

60



Armadillo-X2 8#&~¥ =27

FFiR

EEVYYEE b
N—FII7 Froay
FIA2 HE
[==FE2]) 4GB
LFootyy 4
EAN-F FaAHSCSD 3268
(%) CD/DVDIIDE} /home/atmark/Downloads/deb... @ EZRTHAFDRREEER(W)
E=ESTIr ) RGN OE-SHREEET(S):
UsB Jsh0—3 & -
N):
Dtk Bk Bt T
S 0 2
1527 LA gahtit ST HMEFERHEE(M):
——
2560 x 1600
HIT9A FEY
H370982 SRNERTEDFAN 3B ORATR(X):
256 MB ~
iBh0(A)... HIR(R)
Fautl AN

ATDE [CEID Y THAXEV R LV 7Oty =BT & T, ATDE %=
KDRBICHERATZIENTEFET, REVIVYD/IN—RIT T 7EEDE
B AEIC D W TIE. VMware %t Web R — ¥ (http://
www.vmware.com/)h 5. AL TWS VMware DRF 2 XV N g E%
SRU TSI,

3.3.2.7. WO A UARET /N1 A DfEA

VMware (&, 7 Xk OS (ATDE)IC &K 2EXD A UL EIEET /N1 X (USB 7/\41 X DVD & &) DER%Z
R—KhUTWET, T/INARlck>TlE, RA K OS (VMware Zi#£& L TW3 0S) &S X k OS TRIE
ICERTBIENTEEFA. TDESIBT/NAR%ES XK OS TEAT SHICIE. XK OS ICFN
A A%z ER T DRENDEICTED X,

=

EOANURRET /N1 ADERAZEICDODWVWTIE. VMware 1t Web R—3
(http://www.vmware.com/)mh5., HEAL TW3 VMware D RF 1 XV
NarERSRULTLEEI W,

Armadillo-X2 OEERERZ TSz icid. TR 3.3. BMERERICERIT 2D A UAEET/\A X, 1T/
TTFNARET AN OS [CEFHETINENBD X,

3 3.3 BfEHERRICER I BN A URRET /N1 R

TINM A

TIA X%

USB > U7 JLEHIC

Silicon CP2102N USB to UART Bridge Controller
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3.3.2.8. YV RS VimAK(GNOME i) DicE

ATDE T. CUI (Character-based User Interface)BiE#12#tT 23 AV VY RS 4 VigkERLENL
9, ATDE TEITIZEBIAVY RIFOVY RSA VIERKRICAAD L, ETULET, AVY RSA1 VigK
ICIEW DO DBENB D EIH. T TIEGNOME FRY by TEEBICIE#A VA M=)l TWS
GNOME iR Z#E UL £,

GNOME iR Zz8) 3 5iciE. "X 3.4. GNOME iR Dieg) ) D& SICTRI MY TEEDT T T —
Ya3v® "A—FT4UTa1 ATTUDS TR ZBRLTLKLEE W,

A 12813H 1334 &5 w0 O

HBRICAD

Foegy o BEiAVRE1-T-—
EPLEE TS o

o ..1\27—Ft8
H571wD3R I:I/\JL-_j
::;f:r:cr-'?z E]UE—F?ADF";?E:—H
YRF LY=L 2 oz

JOISELT

IHIEIIEII

B mmuzy0-omE

X 3.4 GNOME >R D ¥CEh
M 3.5. GNOME i#RDV 1 Y Ry DESICT 4V RIUDBREXT,
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PIUT—ay #@F &R A 12813H13:34 A 8 O

atmark@atde9: ~

2 Wl stmark@atded: - L1

X 3.5 GNOME g RkDV 1« >~ K™
3329 YUFPILEEY 7 hU 7 (minicom)DER
I TIVEBEY 7 MUz 7 (minicom)D Y 7 I)LBEREZ. 'R 3.4. VUFILBERE) OLDICK
EULEXYT, £/ minicom ZEE T BimkDERZ 80 XFLU EICLTLEET W, BEIEH 80 XFLD
INEWEER., OVY RAHFRICRTEMNENDZENBD FT,

F34 YU TFIIBERE

HH BRE
XL — b 115,200bps
TR 8bit
ARy ZEY b~ 1bit
A U
7 O — il BU

1. T 3.6. minicom OFREDIEN, ICRd AV Y REEITL. minicom OFREBEZRLE L TL
EE0,

[ATDE ~]$ sudo LANG=C minicom --setup

X 3.6 minicom DE&TE DFE]
2. K 3.7. minicom OFE NERINFT DT, Serial port setups ZEIRL TLZE LY,

== [configuration]-—-—-- +
| Filenames and paths |
| File transfer protocols |
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Serial port setup |
Modem and dialing |
Screen and keyboard |
Save setup as dfl |
Save setup as.. [
Exit |
Exit from Minicom |

X 3.7 minicom DE&E

3. X 3.8. minicom Y 7 IJLIR— K DERE] DNERRSNEITDT,. A F—%#L T Serial Device

ZEIRLTLIZE W,

| A - Serial Device : /dev/ttyUSBO |
| B - Lockfile Location : /var/lock |
| C - Callin Program |
| D- Callout Program : |
| E - Bps/Par/Bits : 115200 8N1

| F - Hardware Flow Control : No |
| G - Software Flow Control : No |
| |
| Change which setting? |

3.8 minicom ¥V ZI)LiR— bk DRE
4. Serial Device [CfEET 22U 7ILIR—hEZAADUTEnter ¥F—Z#LTLEE L,

2 7)L@EER USB o — 7 )L (A-microB)ERKRD
FINA R T 74 IVEESRAE

Linux ©<U 7 JLBER USB 7 — 7 )L (A-microB) = ##5 U 1215
A, AvV=ILIUTo L5807 KRRENhEzT, OTHRRS
hix<TH, dmesg ANV REZETI ST, OV ZMHERTS
ZEMNTEET,

usb 2-2.1: new full-speed USB device number 4 using uhci_hcd
usb 2-2.1: New USB device found, idVendor=10c4, idProduct=eab0,
bcdDevice= 1.00

usb 2-2.1: New USB device strings: Mfr=1, Product=2,
SerialNumber=3

usb 2-2.1: Product: CP2102N USB to UART Bridge Controller
usb 2-2.1: Manufacturer: Silicon Labs

usb 2-2.1: SerialNumber: 6a9681f80272eb11abb4496e014bf449
usbcore: registered new interface driver ushserial generic
usbserial: USB Serial support registered for generic
usbhcore: registered new interface driver cp210x
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usbserial: USB Serial support registered for cp210x
usb 2-2.1: cp210x converter now attached to ttyUSBO

3.9 fl. ¥V 7ILEER USB o — 7 JL(A-microB) ks 0 O &

oo Ishs52 U7 ILEER USB 77— 7 )L (A-microB) A
ttyUSBO [CEIb HToNfcZ ENRHD X,

5. F#*—%# L T Hardware Flow Control &= No [CERE L TL 72 & LY,
6. GF*—%# L T Software Flow Control Z No ICEREL TLEE L\,

7. F—IR—ROEF—ZHLTLLLEW, T’ 3.10. minicom DY 7 JLiIR— K DIKG A —5 DE&
E1 DBRRENKT,

tommmmm [Comm Parameters]-—-—------ +

Current: 115200 8N1

Choice, or <Enter> to exit?

| |
| |
| Speed Parity Data |
| A: <next> L: None S: 5 |
| B: <prev> M: Even T: 6 |
| C: 9600 N: 0dd u: 7 |
| D: 38400 0: Mark V: 8 |
| E: 115200 P: Space |
| |
| Stopbits |
| W: 1 Q: 8-N-1 |
| X: 2 R: 7-E-1 |
| |
| |
| |

3.10 minicom DY ZJLiR— kDI XA —4 DERTE

8. "X 3.10. minicom DY U7 IVIR—KkDIXNT X =5 DERE, Tld. EEEXL—~, T—FR. X
My ZEY R, NKUFTFDEREZTVWET,

9. WEDEXRTEEIX Currenty ICRRENTWET, TNENDOHEOARIE "X 3.11. minicom ¥
U7 ILIR— M DREME; Z5BL TSI,

Current: 115200 8 N 1
ﬁz’;iﬁb—Fj -I_—Xl*‘ij‘JI*
T4k AU L1
3.11 minicom ¥ Y ZJ)Lik— N DREE
10. Ex—%#L T, EXL—h%Z 115200 ICEREL TLEE L,
11.QF—%=#HLT, =K% 8. /\UFrsr%&E None, AN TEYRZTICERELTLEZL,

12. Enter ¥—% 2 @# L T. "X 3.7. minicom OHFE) ICR>TLEE W,
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13. T 3.7. minicom ME&E) H5. Save setup as dfl; ZF#IRL. REZREL TLREI L,
14. TExit from Minicom; %Z3#3iR L. minicom DFREZKLT LTI,

minicom ZRE S5 cid. " 3.12. minicom &£&81A%1 DLSICLTLIEE L,

[ATDE ~1$ sudo LANG=C minicom —-wrap —--device /dev/ttyUSBO

X 3.12 minicom &&7x

TINA AT 7AIEEE TEICK > T /dev/ttyS0 ¥ /dev/ttyUSB1 7¢ &,
FEDORTHE BERBRDHEDNHD T,

minicom A —7>9 % /dev/ttyS0 ¥ /dev/ttyUSBO & W> 7T /N1 X
7 7A)bi&. root £fzld dialout ZI)L—FICEBL TWB 11— —UHT
JEXATEXxtE Ao

1—H%—% dialout ZI)IL—TFIcANS 2 &ET. MUE. sudo ZfEH T (T
minicom T /dev/ttyUSBO0 A —F> 95 ENTEZET,

[ATDE ~]$ sudo usermod -aG dialout atmark
[ATDE ~]$ LANG=C minicom —--wrap —-device /dev/ttyUSBO

minicom £ & T8 3IclE. £9 Ctrl-a [cHWT g F—ZANLET, ZOH., LUTOLSICRER
INhties es) Ich—VIilEEbtETEnter ¥ —%2 A9 % & minicom D& T UET,

1
+

| Leave without reset? |
| Yes No |

3.13 minicom &R TR

Ctrl-a [CHEWT z F—Z AHNT B &, minicom DANY Y RANJLTIHRR
/ ENEd,
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3.3.3. Armadillo D&

3.3.3.1. Armadillo & B PC % s
Armadillo-X2 & RBhIEBOEHEMZ "X 3.14. Armadillo-X2 OE#HH, ICRUET,

3.14 Armadillo-X2 O ##=6l1

Armadillo-X2

AC 7% 7% (12V/3.0A)

EZER PC

Y 7 )L@ER USB 77— 7 )L (A-microB)
LAN HUB

Ethernet 7/ — 7L

QO © ® 00 0 O

microSD h— R
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R

® © O

USB XtEY

T 1 A7 LA (HDMI X4 i3)

HDMI 7 — 7' )L

=

EZEA PC h* Windows D&, —&8D Bluetooth /N1 XA K Z 1 /WA
USBaOvVY—IlA4 v —T7x1—RAERUR—KESDOCOMEZEELT
BB U. USB OV —ILAM T —T z—ADFBRTELW ENHB D ET,

& FIAANF—T—
IPTILF)  #BEE  FERV)  AILTH)
&= m Hm =

® nxs
= F-m-F
@ Jupa-4-
W YIYE EFA BLUY-L IV RO-5-
i3 VAT L FIMA
B t*1U71 742
¥ vorory av-xob
B voko17 7
- TAAD K317
 F1ATA PIT5-
@ &y b7-9 7975~
2 17y
i B2~ A2F-JIAA TR
¥ o717
Jotwt
v @ -~ (COM & LPT)
# Bluetooth U 7 BDIEEYT ) (COMT)
i Bluetooth Y7 HMEERL YTl (COMS)
i silicon Labs CP210x USB to UART Bridge (COM?7)
WA 2R DIATTAI T TIAL

] 3.15 COM7 p¥a& L TWBIRE

ZDBEIE. TINAAYR—I v —h5 Bluetooth DF/\A XA %&EIRL T
TTR— NDEREFMARTE, NS COM DEFEAELTET SH. Bluetooth
FINA ZABET L TLIEE W,
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FFiR

o FIAR TR
TJPILF)  BEE) =RV ALTH)
& T Hm B EX®

v & PC-0118

e Bluetooth

§ USB IRV IR-Jv-

W A-F1AONHBEUHA

® nx5

B2 #--F

& Jypar-4-

i YIVE EFA, BEUY-LIVO-5-

i YATLTIMA

B v£1UF1 FIHR

B yoror7 k- k

B v7ro17 7142

- TAAT F217

0 712711 79T 5~

& xybo-7 PHT5-

P 1Ty

E1-Y 1Y/5-T11A T4

¥ o7-L17

O Jovyy

v i -k (COM £ LPT)

@ Bluetooth UV 7EADEEIUTIL (COMS)
@ Bluetooth U7 EZBOFEIITIL (COMY)
i Silicon Labs CP210x USB to UART Bridge (COM7)

S B v E L e i e e

X 3.16 Bletooth ICEIX4 D COM ZZEE L ikRE

kREYY>THDATDEICUSB OV — Il VT —T 1 —ATINA A%
BT 3881, CTOEER>IHD XA

3332. IvVIEYDHREICDOWT
Jrv VOB EELTEIT S LT, Armadillo-X2 DEMEEZEEIT D ENTEET,

3.17 JP1 OfzE
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&35 Jv I\ OREEEET /1R

JP1 OIREE EET/INT R
F—=T eMMC
Y3—»hk microSD(CONT)

BEIv Y NNBREICKH U TYDEZDERDHD XTI, 2T JP1 ZA—TVICRELTREX T,

v VIROA—TF>, Ya—KrElE
TH—Tv EFIv o /IREVICT v Iy NEERE L TV
= = \\REETT,

.'f&a—hjtm“vyNEyE“vva7vh%%ﬁbTm%
IREET T,

3.3.3.3. ZEl

BRANA VI =T —RICBRZEHR T 5 & Armadillo-X2 HYicE U X I, &£E 9 5 & CON6 (USB
AV =15 =T x—X) hoEBMOIIRRENET,

RONZEILLET, #FULIF 3617 BET/NA XZEEIT ) =R

/ Armadillo-X2 OEBRERABETOY v+ >/ IP1 OREIC L > TERETE—
LTLEELy,

WTFIcEEHAT DHIZRLET,

U-Boot SPL 2020.04-at11 (Jan 19 2023 - 10:53:24 +0000)
DDRINFO: start DRAM init

DDRINFO: DRAM rate 4000MTS

DDRINFO:ddrphy calibration done

DDRINFO: ddrmix config done

Normal Boot

Trying to boot from BOOTROM

image offset 0x0, pagesize 0x200, ivt offset 0x0
NOTICE: BL31: v2.4(release):2020.04-at10-0-ge26bfd065
NOTICE: BL31: Built : 10:54:50, Jan 19 2023

U-Boot 2020.04-at11 (Jan 19 2023 - 10:53:24 +0000)

CPU: i.MXSMP[8] revl1.1 1600 MHz (running at 1200 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 44C
Model: Atmark-Techno Armadillo X2 Series

DRAM: Hold key pressed for tests: t (fast) / T (slow)
2 GiB

WDT: Started with servicing (10s timeout)

MMC:  FSL _SDHC: 1, FSL SDHC: 2

Loading Environment from MMC... OK
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FFEw

In: serial
Qut: serial
Err: serial
Bui ldInfo:

- ATF e26bfd0
- U-Boot 2020.04-at11

first boot since power on
switch to partitions #0, 0K
mmc2(part @) is current device
flash target is MMC:2
Net:
Warning: ethernet@30be0000 using MAC address from ROM
eth@: ethernet@30be0000 [PRIME]
Fastboot: Normal
Normal Boot
Hit any key to stop autoboot: 0
switch to partitions #0, 0K
mmc2(part @) is current device
28962824 bytes read in 628 ms (44 MiB/s)
Booting from mmc ...
78223 bytes read in 3 ms (24.9 MiB/s)
Loading fdt boot/armadillo. dtb
it Flattened Device Tree blob at 45000000
Booting using the fdt blob at 0x45000000
Loading Device Tree to 0000000052bbe000, end 0000000052bf4fff ... OK

Starting kernel ...

[ 0.521327] fx16408 2-0043: FXL6408 probe returned DID: Oxfa
[ 0.835647] mdio_bus 30be0000.ethernet-1: MDIO device at address 3 is missing.

OpenRC 0.45.2 is starting up Linux 5.10.161-0-at (aarch64)
% Mounting /proc ... [ ok ]

% Mounting /run ... * /run/openrc: creating directory
* /run/lock: creating directory

* /run/lock: correcting owner
% Caching service dependencies ... [ ok ]
* Starting rngd ... * Mounting /sys ... * Remounting devtmpfs on /dev ... [ ok ]
[ ok ]
* Mounting security filesystem ... [ ok ]
% Mounting config filesystem ... [ ok ]
[ ok ]
* Mounting fuse control filesystem ... * Mounting /dev/mqueue ... [ ok ]
[ ok ]
* Mounting /dev/pts ... [ ok ]
* Mounting /dev/shm ... [ ok ]
fsck atlog | * Checking at-log filesystem /dev/mmcblk2gp1 ...udev
| % Starting udev ... [ ok ]
fsck | * Checking local filesystems ... [ ok ]
[ ok ]
root | * Remounting filesystems ... [ ok ]
localmount | * Mounting local filesystems ... [ ok ]
over layfs | * Preparing overlayfs over / ... [ ok ]
udev-trigger | % Generating a rule to create a /dev/root symlink ...sysctl
| % Configuring kernel parameters ... [ ok ]
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hostname | * Setting hostname ...udev-trigger | * Populating /dev with
existing devices through uevents ... [ ok ]
[ ok ]
[ ok ]
bootmisc | % Migrating /var/lock to /run/lock ... [ ok ]
bootmisc | * Creating user login records ... [ ok ]
bootmisc | * Wiping /var/tmp directory ... [ ok ]
syslog | * Starting busybox syslog ...dbus | * /run/dbus:
creating directory
dbus | * /run/dbus: correcting owner

micron—-emmc-reten | % Starting micron-emmc-reten
dbus | * Starting System Message Bus ... [ ok ]
[ ok ]
klogd | * Starting busybox klogd ... [ ok ]
networkmanager | % Starting networkmanager ... [ ok ]
dnsmasq | * /var/lib/misc/dnsmasq. leases: creating file
dnsmasq | % /var/lib/misc/dnsmasq. leases: correcting owner
dnsmasq | * Starting dnsmasq ... [ ok ]
reset bootcount | * Resetting bootcount in bootloader env ...buttond *
Starting button watching daemon ... [ ok ]
Environment 0K, copy 1
reset_bootcount | [ ok ]
zramswap | [ ok ]
podman-atmark | * Starting configured podman containers ...chronyd *
Starting chronyd ...zramswap | % Creating zram swap device ... [ ok ]
[ ok ]
[ ok ]
local | * Starting local ... [ ok ]

Welcome to Alpine Linux 3.17
Kernel 5.10.161-0-at on an aarch64 (/dev/ttymxcl)

armadillo login:

U-Boot 7O> 7k

USB vV —IL1 % —7 x—X |C"Hit any key to stop autoboot:" NI N TWBEICAH L
5DF—AN%ZTD& U-Boot D7OY T IDNRRINET, COBICF—AANNRITNITEBHICE
BLEY,

: (EB8)
Bui ldInfo:
- ATF e26bfd0
- U-Boot 2020.04-at11

reset cause: normal reboot
switch to partitions #0, 0K
mmc2(part @) is current device
flash target is MMC:2

Net:

Warning: ethernet@30be0000 using MAC address from ROM
eth@: ethernet@30be0000 [PRIME]
Fastboot: Normal

Normal Boot

Hit any key to stop autoboot: 0
u-boot=>

72



Armadillo-X2 &R~ =17 AR

3334. 01>

BINETIZEO070 7Oy 7 MHRRREINET, PERETIE Trooty 21— —&, — k31—
HY—TH 3 Tatmarky I—H—DNEFEELFIH. Tatmarky I—F—F¥ERETEXOY 7SN TWE
DT, Trooty I—HF—7TOTV1 > ULTLREEW, Trooty 2—Y—E#EOY A VEIC/SXAT—R%
ADNEFTICHFULWIRT—REREEINE T,

rooty 2—HY—7TOY 1> U, passwd atmark A¥ > RT Tatmarky 2—H—D/XX T — REZHTE
952&7T, fatmarky 21— —0OYIDEREINET, REITD/NRAT—RICEFAXFOFILT 7
RNy b INXZDTZILT 7Ry b, OD5 QX TOHFE. TZOMES - OFRABE)EESHDIENTEE
EIR

1. root TOZA Y
HEANKR T —RKREZBEULET,

armadillo login: root
You are required to change your password immediately (administrator enforced).

New password: ‘]

Retype new password: (3
Welcome to Alpinel!

Q@ HFULWSRT—REAHALET
O FLWIRT—REBAAULET

2. atmark TOZ1 >
VERETOY 7S NTEI DT, root T—E/NXRXRT—RZHZRELTHASO1IVUET,

armadillo:™# passwd atmark ‘,

New password:

Retype new password:

passwd: password updated successfully
armadillo:"ff persist file /etc/shadow (9
armadillo: ff exit

Welcome to Alpine Linux 3.16
Kernel 5.10.118-1-at on an aarch64 (/dev/ttymxcl)

armadillo login: atmark

Password: 9
Welcome to Alpine!

atmark 1—H—®D/XAT—RZEIYVRTY,
INAT—R 77142 XKELLET,
BEUR/NNRAT—RTOVAM VT B ENTEXT,

00

Armadillo BaseOS TlE/L—hk 7 71 )L X7 AT overlayfs AL T
BO. ZOFETEIYRATLNOFF 2 ERNBTIFHITLEVNET, %
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D1z persist_file AYY RAFHBEINTWET, 2OONYY RZFAT
B5ZETITIFAINBANTEREZRMRIZIENTEELT, INAT—RZHK
FURBICIEUTOOYY REETLTLIEE W,

[armadillo ~1# persist file /etc/shadow

persist_file A% > NICBIT 25FMIE T6.1. persist_file [cDWT, =5
BLTLIZE W,

3335 8THE

eMMC ¥ USB XEVEICEEZTAAZT o> TWIRICERZVIMT 2&. T—IHWIET S ATHEMEN
BDET, BRICKRTIEZHEIF. RDOKSIC poweroff XYY REREITL. Mreboot: Power
down) ERREINCOZHER UL THSERZVIMLE S,

armadillo:™# poweroff
armadillo:™# zramswap | * Deactivating zram swap device ... local

| % Stopping local ... [ ok ]
dnsmasq | * Stopping dnsmasq ... [ ok Jrngd | * Stopping rngd ...
podman-atmark | * Stopping all podman containers ...buttond | * Stopping
button watching daemon ... [ ok ]
k logd | * Stopping busybox klogd ...chronyd | * Stopping
chronyd ... [ ok ]

[ ok ]

[ ok ]

[ ok ]
networkmanager | % Stopping networkmanager ...syslog | * Stopping busybox
syslog ... [ ok ]
udev | * Stopping udev ... [ ok ]

[ ok ]
dbus | * Stopping System Message Bus ...nm-dispatcher: Caught signal 15, shutting
down, ..

[ ok ]

[ ok ]

localmount * Unmounting loop devices

|
Llocalmount | * Unmounting filesystems
localmount | * Unmounting /opt/firmware ... [ ok ]
localmount | * Unmounting /var/at-log ... [ ok ]
localmount | * Unmounting /var/tmp ... [ ok ]
localmount | * Unmounting /var/app/volumes ... [ ok ]
localmount | * Unmounting /var/app/rollback/volumes ... [ ok ]
localmount | * Unmounting /var/lib/containers/storage readonly ... [ ok ]
localmount | * Unmounting /var/log ... [ ok ]
localmount | * Unmounting /tmp ... [ ok ]
killprocs | * Terminating remaining processes ...mount-ro | *
Remounting remaining filesystems read-only ... * Remounting / read only ... [ ok ]
mount-ro | [ ok ]
indicator_signals | * Signaling external devices we are shutting down ... [ ok ]

The system is going down NOW!
Sent SIGTERM to all processes
Sent SIGKILL to all processes
Requesting system poweroff
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[ 88.401459] imx2-wdt 30280000.watchdog: Device shutdown: Expect reboot!
[ 88.408763] reboot: Power down

Podman > 77+ DRELH tmpfs THD,. eMMC NDEZAHZTT> TWRWEEIE. poweroff
Ay RZEAETICERZYIMY 2 2 A AIRET T,

Podman Y7+ O®RELN eMMC DIFE. BEIC rootfs HD eMMC (CH BN 2 —L%ZEE

T2 & SBHARERBEICENTIE, poweroff ¥ REETL. Treboot: Power down; &ERRS iz
@%ﬁﬁu lJTb\b %/ﬁ&@]&ﬁb?< t_é\/\

halt ¥ > R TR T S H 72154, Treboot: System halted); &EFRRIh
TH 5K 128 M. Armadillo IFBEENICEES UL X I, HERICKTS
B 27HIcH poweroff AX Y REFIBL TSI,

BREZEZBRATDIRIE. IvTFoHIcEZ OBk f». EF%
Y., —CEREULFONENH D XT, AFELEY NMIEDAC 757
Y DBEICHEREIFITDOELSED T,
- DC 727 TCERZYMLIEES K5 ¥
- ACT7ZJ7HITERZYMULIEES K1 2

VTIEVHICEZASNIEBRENMKITZREICERZBRALLSEES. BR
— TV ANTFENT, BEULBRVWEDOEMERESDRERERDET,

\I

3.34.VSCode Dty h7v/

Armadillo-X2 OfFIciE. VSCode Z#FEARALZXT, BEMICUTOFIEZERL T. ATDE I
VSCode RO, BFEAIIATYYavEIORAVIMILBSA TS UEA VYA R=I)LULTLIEE L,

UTOFIEIFESTATDE ETEMBL £,
3341. VY7 0z F7DF7 Y 7TF—h

ATDE ®/N—3 3> v20230123 MU EITiF. VSCode I Y AN —ILEADTcHFRICA >V A~ —
IWIBRERFHDIRBAD. AT BHICIEEFRADT Y TTF—hZToTLLS W,

[ATDE ~J$ sudo apt update
[ATDE ~]$ sudo apt upgrade

M318Y b0 x727YITF—rT 3
VSCode Z#&E# T DIl code AV REETLET,
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[ATDE ~]$ code

3.19 VSCode #&H9 %

VSCode #2819 5¢&. AHAREBICI VATV ayDA YA N—)LERE
LTLKBZENHBDET, ZORICEKRRSIND YA T7ATICRE>TAI VA
L N—I)L%1T5 & VSCode Z#HAEILTEE T,

3.3.4.2.VSCode ICHRERATIVAT>YayvzA VA N—=ILT D
VSCode EtTF7 7V —3 3V ZMEIBHDDITIVRATavaEA VY AN—=)LULET,

IVRToa>iEN—"T Yy N TILAADSAVARN=INTBZENTEEXT, VSCode Z=ieE) U,
EYARN—DIVATra>vaERLT, BRI A—AIC Tabosy EAALTLEELY,

EXTENSIONS: MARKETPLACE

Armadillo Base OS Development Environment <1
2 T |-'| 1 II

Atmark Techno Install

3.20 VSCode ICHAEARAT I/ AT avZA Y AM—ILT S

FRE iz TArmadillo Base OS Development Environment; @ Minstally Ry V%I &1V R
N—=ILIFETULET,

3343. 7O0XAYNAIAZA TS VAV AR=IT 3

ZA4TZVDEILRY —I)LEETTZEFEL T, gitDI—FEZEX—IL7 RL ADHKREZITL. E
JLRY—)LT&H S at-imxlibpackage Z#1 Y A ~—J)LULET,

[ATDE ~]$ git config ——global user.name ”"Your name”
[ATDE ~1$ git config ——global user.email your@mail.tld
[ATDE ~J$ sudo apt update

[ATDE ~]$ sudo apt install at-imxlibpackage

3.21 EIL Y —I)LRITRI DX
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ZD%., ELRY—ILZRTLET,

RTPICTAEYANDEARZROSNET, RAZERD L. BRI 2551y 2ANL TLEZ
EHTLIEE W,

[ATDE ~J$ mkdir at-imxLlibpackage
[ATDE ~J$ cd at-imxLlibpackage
[ATDE ~/at-imxlibpackagel$ make-imxlibpkg

3.22 EILRY—ILDRIT
EINETISE. ATDE ICZARAVYNRAIADZA TZUNA Y AM—ILENET,

3.3.5. VSCode ZfERAL T Armadillo oty k7w 7175

Z ZTlF VSCode ZEM LT Armadillo Dty k7 v 7HEEBNLET, VSCode Z AL TH
Ty b7y TEiTIENTERT,

- initial setup.swu DTERL

- at-debian-image & alpine DAY TFFAX—I %AV A N—=)LT B/HD SWU 7 71 JLDOVER
3.35.1. 70Y 7 b DERK

VSCode %2819 3 ICid code IV RZEETULET,

VSCode DERA > D [G4/X2] 5 [Armadillo Setup New Project] #%21T7L. RREh 37« L
JNUBREBEAS 7OV IV M EREITZTALI MY ERBIRLTLESI W, RITTBHITIFAIC
ERINTWBRZAERY VZHLTLESIW, RELEZERTZE. 7OV MNEEZANTETA
FOUUNRREINZDT, FREO7AV IV MNEZAANUVLTI VY —F—ZBLTLLEE W, T Tl
IR—ALTFT 4 L7 NUETIC my project & UTREL TWET,
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Armadillo Setup New Project [

GUI New Project

Python New Project

Shell Mew Project

K323 70V b EFERT S

Project name

my_project

Enter a name for your new project (Press "Enter’ to confirm ¢

K324 70V NEZEANTS
TOYV Y MERE. TOYIIRF 1LY NUANBELT VSCode ZEEIL T I2E L,

[ATDE ~]$ cd my project
[ATDE ~/my project]$ code ./

K325 70V T« LU NUNRBEIL T VSCode Z&EEIT %
3.35.2. initial_setup. swu DERY

initial_setup.swu 7 71 JLDIERLZ1TWE T, VSCode DENRA > D [my_project] iS5 [Generate
initial setup swu] Z£179 % &, initial_setup.swu DMEB SN E T,
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ABOSDE EXPLORER: COMMAND LIST
> G4/X2
> A6E
> A600

/ my_project

Generate initial setup swu

Cenerate alpine container setup swu

Generate at-debian-image container setup swu

3.26 initial_setup.swu Z{ERT 3

AIERTRICEIBEREDANZROSNE T, ANTIREDOHNEZ K 3.27. initial_setup.swu
VIEI4ERREORERE) ICRULET,

Executing task: ./scripts/generate initial _setup swu.sh

mkdir: &4 L2 K'Y ’/home/atmark/mkswu’ % {ER L £ L 7=
BRETFAIEFTEH L ZF L7 : /home/atmark/mkswu/mkswu. conf
SEAEDIE Y F—L(—Z)EAA LTS L: [COMMON NAVE] €
SEREDRD/ART— REANL LIV (4-1024%5F) O
SFEAZDHED/NR T — K (FEER)

Generating an EC private key

writing new private key to ' /home/atmark/mkswu/swupdate. key’

Ty TF— M A—VEBESELETH? (Vy) O

Ty RT—059 )R LA X —SEA VR M—LARICLETH? (V/n) O
root 82 7—K: @

root I—HD/IRAT— K (FER) :

atmark 1—HD/2T7— K (ZOHEARTHY Y hEOv s LET) : O

atmark 1—H 0/ 7 — K (FER)

Base0S 4 X — /M armadi L Lo. atmark-techno. com 4 —/A—ASDEE T v F5— F&TWETHA? (Ny) @
abos-web MD/XRT—REHRELTLIEIL,

INZAT— RAEZFELBWES abos-web IFFEHRETEALLAY ET,

abos-web 1—HD/K2T— R (EOBESETHY Y haOv s LET) : O
abos-web 1T —HD/R2T— K (FE:R) :

/home/atmark/mkswu/initial setup.swu AZ{ER L % L7,

”/home/atmark/mkswu/initial setup.swu” ZZDEXFFHI I EATETEITH.
EV2—IIEBILTAA—YBEBEYTZGZEIOROITY RTEHRL T I WL :
mkswu ”/home/atmark/mkswu/initial setup.desc” [fthdD.desc 7 7 1 JL]

AVAM=IEIF. ZOTF4 LI MIEBIBRLAVWEDITER LTI,
BAKD ETHAERT Yy TT— MEIFT/INA ZAD /etc/swupdate. pem
HEEBELARWES VAN =ILTERSRYET,
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* Terminal will be reused by tasks, press any key to close it.

[ATDE ~]$ Lls ~/mkswu
initial setup.desc initial setup.swu mkswu.conf

swupdate. aes—key swupdate. key swupdate. pem 9

3.27 initial_setup.swu #IEI4B KD RERTE

COMMON_NAME (CZ3FRB#ED "common name; & U TEHPEENDIND LS BEEDE
fie AL TLEEE WL,
SRR A IRET D/INATL—X&E 2BADULET,

SWU M A=YV BEAKEES{LT Z25EIC Ty ZANULET, #MiE 76.7. SWUpdate &BES1t
IEDWTy ZSEICLTLIES W,

TYKNI=0FT0 /D7y TTF—rEAVAN=)LUERWEEIE Tn) ZAHNULET,
root D/XAT7—RzZ2E8AHULEY,
atmark 21— —D/XAT—K%Z 2[BAADLVET, AHANULBRWNGEEFEI——20O0v I ULFT,

BE)7Y 77— N EENDEETEMET, 22T Tyy EANDE, EHENICTY hN—U 57
JDY—=NN—5T7vITF—NOEEEZEIL. BENICAI VY AN=ILUET,

abos-web ZEAT BEHIF/INRAT—RZEREL TLESI W,
ER U7 71 L EHEZE L £ 9, "swupdate.aes-key) (FEBESILDBEICOMMEBRINET,

OO0 900 6060 O

T 74 )id my project/initial setup/initial setup.swulCRFFEESNTVWET, O SWU A X—I%
3.235.SWU /A X—=Y DA YA KN—=)l; ZZBULT Armadillo N1 YA M—=JLLTLZE LN,

AV AM=I)LRIC ~/mkswu T« L7 NYULITIC3 B mkswu.conf &, $#7 77JLD swupdate.* %
BLIBRWVESICLTLEZ W,

3.3.6. 1—HY—&%

TYNY—0F70 /BEEHREOI—SF—ICHLT. BAZERITOREART—4F QRO
FHSEEEBI IRV —ERARLRE, I—F—BRIDEFLBY—ERERITZENTEEFT, YU—
EX%ZF5HiciE,. "7y h~x—2oF77 ./ Armadillo Y+ k) [c2—Y—&ZF%E T D2NENHDFT,

A—H—EFITD2ERDESBY—EREFIFTDIENTEET,

- RIEARVPERARE OTEEMDOEE - fiE

- BABERITOREARAT—Y DY 7 >O—R

CBMRTON—I 3Ty IS EFRGEORN S EEE

- BRUARICETIREEIF PR NEORAMSEER(E

FULKE "7y bNY—277/ Armadillo Y1 k) ZTEL LS,

7w Y—257%2 ./ Armadillo Y1 k

https://armadillo.atmark-techno.com/
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3.3.6.1. BARGEHR

1-Y-BRETHIC. BARRERTZIET. BAZATOREAMT—4, 25 YO0—RT
BTENTEDLSILRDET,

BARMBBROFUWFIRIEUTO URL Z22R<IEE W,

Armadillo-X2 BAREEFR

https://armadillo.atmark-techno.com/armadillo-x2/register

34./\— RO x7D%K:t
Armadillo-X2 DEEILRYERBIER LD H DERETBTRICOWTEHRAL X,
34.1. EEERABRT—YICDOWT

Armadillo-X2 O & B EBMEREBRT—vY%. "7y h~Y—2FT%7 ./ Armadilo Y1 k) H5S TEAEE
[TOREART—Y1 EUTHY I YO—RABETI D TTHERLIZSI L,

342 W5 /4 X
HDMI 4 > % —7 2 —X(CON8)IcT 4« R 7L 1 Z#E R LIEFEEY. MIPI-CSI 4% —7 1 —X
(CONTO)ICH AT EE R U IIBEIC. B/ A XA BEBICRDBENHD FT, BH /A X&2/ST
Hlc, UTORERIMEN T,
- V=)LROT—T I EFERT S
- T—TJIVERETERT S
343.ESD/E§Y—Y
Armadillo-X2 @ ESD it %= m LS5 eic. UTOREIFHEMTT .
- Armadillo-X2 =& BERFICEHMAAA. GND(EEN) 2EBR UETERT S
- EEEATEMT S
Armadillo-X2 ICER SN T —TJIILHENCBEIT 2L 5 BRERETIE. 7T—7IVITEALLESE
H—IFDAMNLRAICEDA VI =T 2 —AMBEHIHIEINZBZBENHD XTI, AL ANDMHEER
FEEBICE. LUTORELINEW T,
. BENMEEE D GND izt T3
- V—)LREDT—TILEFERT S
3.4.4. &

SoC(ERZED IC1) DRADRENE SHE. ERRRICLDEWXT DT, +HRKREFHAD L, &
BET<IEE W, SoC DRMERED OOCUEICRBZIZEIF. MATH I EZHERVWCLET,

SZE XTI, TREEDIHEIC SoC DREEEN O CEBZIZ I EEZERLTWVWET,

81


https://armadillo.atmark-techno.com/armadillo-x2/register

Armadillo-X2 #@&~¥ =27 R

- EAREK

- BEPRE: 9 65°C

- microSD/HDMI/USB3.0/LAN &/
Armadillo-X2 OEFRE®D ERIF+70CE UL TWEITH., CHIETREHEDBEDBRELGD FT,

- BiR%E T — RSP (RERY — R 5 D)

- microSD/HDMI/USB3.0/LAN &1k

AT 3T —A(EEH)IE. SoC DEZ T — R IGESE THRAITIBETHKITLTED XTI, A
ROBETOT — XKt 2 SR DHEIF. 16.31.1. Armadillo-X2 A 7> 37— (E£EBH), =
PLTIEE W,

SoCimiceE—hr Y IEFERDIIN(P2.5mm x 2)ZEFEL TVWEKIT DT, E—rIVIHSDRE
HAEETY, WHRICDEXLTIE. 76.30.10. PR Z HERLSTIES W,

Armadillo-X2 Tl&. BE+t >t —7T CPU(Arm Cortex-Ab3)ELEE.
SoC(ANAMIX NEZR)EEZBIE T 52 ENFEETT, RELTYT—OEH
[CD=EFXULTIE, T6.17.6. BEE Y —DHER) = HERLLIZE U,

=

Armadillo Base OS [CIZfZ#7T, CPU ¥ SoC OBREAZ 7O 7A UV I T3V TN 7HEE
INTWVWBDT, RERXRFHCEKILTLIEET W, FMIE T6.17. 8fEF D Armadillo DREZAIET 5,

Z2ZRUTEE W,

3.4.5. CONT1({bkRA > 5 —7 2 —XR)

CONT1 (IHEREINRAD A > 5 —7 1 —XATY, BBOEE(NILFTIL I R)Z2HD, i.MX 8M Plus
DESEIMERINTE D, USB. GPIO. SPI. UART. CAN. 12C. PWM. 12S. PDM MIC D
BEZILRTBIENTEXRT, Kfcew BRAHRAEV(VINNK D ERHIGIT S EBHETT,
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FFiR

Armadillo-X2 O/\— KD = 7 %5k T BRICIE. EICZDIRA VY —T7 1 —XICEHRELTWS 2 &

ICZDET,

A

CONT1. CONT4, CON15 DERZ A > (VIN)IZ&EHR=NTED . FAK

ICEBERZHIET B> TETR A,

& 3.6 CON11 B£&FHIx /57 edm@IAXRT 76l

2 BE A—h— i
BEHIxv 45 6130xx21121 [ Wurth Elektronik FFAER SAMRT 1 KHD)
SEaIxT Y 6130xx21821 [l Waurth Elektronik -

lElxx [TV BB AD ET,

% 3.7 CON11 5 Ec3

EYES Ev% 1/0 B BESIN—F

1 VIN Power BIRALES(VIN), CON14, CON15 &8 -

2 VIN Power ERAES(VIN), CONT4, CONT5 &3@ -

3 GND Power EIR(GND) -

4 GND Power EIR(GND) -

5 12C4_SCL In/Out ILERAE . iMX 8M Plus @ 12C4_SCL & VDD_1V8
y\§%@75yw§ﬁEWLT4m7w
7

6 ECSPIT_MISO In/Out IRERAH A, i.MX 8M Plus @ ECSPIT_MISO VDD_1V8
oI iE:

7 12C4_SDA In/Out IERAE A, iMX 8M Plus @ 12C4_SDA & VDD_1Vv8
. CON9 8 BV Bk ET4.7k 7L
7y

8 ECSPIT_MOSI In/Out LR AH A, .MX 8M Plus @ ECSPIT_MOSI VDD_1V8
s

9 ECSPI2_MISO In/Out IERAHE A, i.MX 8M Plus @ ECSPI2_MISO VDD_1V8
TR

10 ECSPIT_SCLK In/Out ILERAH A, iMX 8M Plus @ ECSPIT_SCLK VDD_1V8
v R

11 ECSPI2_MOSI In/Out IERAE A, i.MX 8M Plus @ ECSPI2_MOSI VDD_1V8
T

12 ECSPIT_SSO In/Out IERAHE AL i.MX 8M Plus @ ECSPIT_SSO VDD_1Vv8
(=22

13 ECSPI2_SCLK In/Out IERAH A, iMX 8M Plus @ ECSPI2_SCLK VDD_1V8
s

14 SAI3_TXFS In/Out IERAHE A, iMX 8M Plus @ SAI3_TXFS & VDD_1V8
I

15 ECSPI2_SSO In/Out ILERAHE AL i.MX 8M Plus ® ECSPI2_SSO VDD_1Vv8
s

16 SAI3_TXC In/Out ?}Z\E%J;fzﬂjl i.MX 8M Plus ® SAI3_TXC > VDD_1V8
t: L

17 SAI5_RXC In/Out IEERAEA. iMX 8M Plus @ SAI5_RXC Y VDD_1V8
(=3

18 SAI3_TXD In/Out }Jf\ggi\ﬁtﬂjl i.MX 8M Plus @ SAI3_TXD > VDD_1V8
I

19 SAI5_RXDO In/Out IERAHE A, .MX 8M Plus @ SAI5_RXDO ¥ VDD_1Vv8
I

20 SAI3_RXD In/Out EERAREA. i.MX 8M Plus @ SAI3_RXD K> VDD_1V8
(g3

21 SAI5_RXD1 In/Out IERAHE A, iMX 8M Plus @ SAI5_RXD1 ¥ VDD_1V8

VICIER
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ErE=s Ervs I/0 B BEJI—7

22 SAI3_MCLK In/Out MARALA. iIMX 8M Plus @ SAI3_MCLK £ | VDD_1v8
VT HEER:

23 SAI5_RXD2 In/Out IERAE A, .MX 8M Plus ® SAI5_RXD2 & VDD_1V8
v ITHERR

24 GPIO1_l1015 In/Out IERAH . iMX 8M Plus @ GPIO1_1015 ¥ VDD_1V8
VT HER:

25 SAI5_RXD3 In/Out IERAE A, i.MX 8M Plus ® SAI5_RXD3 £ VDD_1Vv8
TR

26 USBDM_DN2 In/Out USB 2.0 7—%(-). USB HUB &M T i.MX -
8M Plus @ USB2 (T##t

27 SAI5_MCLK In/Out IERAE AL .MX 8M Plus @ SAI5_MCLK & VDD_1V8
T HER:

28 USBDP_DN2 In/Out USB 2.0 7—% (+). USB HUB#H T iMX -
8M Plus @ USB2 (C##t

29 SAI5_RXFS In/Out IERAHE A, iMX 8M Plus @ SAI5_RXFS VDD_1Vv8
VT HER:

30 VvDD_1V8 Power EIRHEH(VDD_1V8) -

31 VDD_5V Power BRI (VDD_5V) -

32 VDD_5V Power ERE(VDD_5V) -

33 GND Power EIR(GND) -

34 GND Power EIR(GND) -

IR TEDHEDFHMICcODEXELTF., "7y hY—2 77/ Armadillo
Y by [https://armadillo.atmark-techno.com/]M 54 2> O— R T
L Z£2% TArmadillo-X2 YILF 7L I AFKy & TESRIEE 0,

3.4.6. #h3R/N— R DKRE

Armadillo-X2 DLsRA > % —7 = —X(CONT1)ICid. EHDOHEEEZ S > I ESHIERSNTED.
R IRBEREIRRD AIRE T I

IR > Y —7 2 —RICEK Y 2B ZRKE I SROHRFEICOVT, HBALXT,

3.29 Armadillo-X2 OIE /A V7 —T T —R
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346.1. EVF7YH1Y

Armadillo-X2 Tl&, & 2.2. ft1k) OILRA VI —T T —RADWMICH B EED DEREIIERTE R
Yo 2L, CZICEEDILREUS. BEMNICHEEZED A T/ILHBEDRAETI DT, HELREEN
IARTCERRTEZMNME. TArmadillo-X2 YILF 7L U RAky TRETDBENHD XTI,

NIWFTLYIARTE, BEVICEID HTAREBEKEDMIC, Uty MROESIRE. TIL7v7/5
D VBROBEEFDBREER T HIENTEXT,

KRIEEBED MR RN E LRI EIL. NXP Semiconductors D/R—ANR—I M54 > O— RAJgE
7. Ti.MX 8M Plus Applications Processor Reference Manualis., Fi.MX 8M Plus Applications
Processor Datasheet for Industrial Productsy % CHEFZE 2 W\, Armadillo-X2 BB DIE#HR % R
T, EEFRSFICODERBRIEICNSDOYZ2a7ILIC, IRNTEHEINTVWET, BRELPIT VLIS,
NILWFTL U RAERNY 1345 CONTT{HLERA VY —T7x—2R); ICiMX8MPlus D>y hO—
T—RBZELHULTEDEITDT, BIESTFERLLIESI L,

Armadillo-X2 ¥ILF 7LV AXKIE "7y h~N—2 77/ Armadillo
N1 [https://armadillo.atmark-techno.com/]h 5% 2> O— KR L T<
XU,

=]

3.4.6.2. BRI

Armadillo-X2 DIERN— R Z et BEROHEREMRIE "E 3.30. Armadillo-X2 DILRRN— RFIL D
EBDHTY, IRAR—RAIICEY YTy hZEFEEL T Armadillo-X2 EEiELE T,

—MNBEYY Ty hERELLEBEE. RERIRBW 1Tmm &RDET, LANIRIFTDESIF
13.5mm T3 DT, LAN IXI 5D LICERZERDZEFTE XA,

IRAR— FEZERIC. ¢2.3mm OZ 3BFHAARELTED. M2 DAR—F—&R U ZEHRAE T,

3.30 Armadillo-X2 DiERAR— RFI
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Q LNIMRU. Tyyv, 7YY T Ty v (M2, L=6mm) x 6

O EAXR—YM2, L=1Tmm) x 3

EiROFETEICOEF LT 76.30.10.1. ERFREK, %= HERLILLE W,
3.4.7. EIB&EET

YhRA > 5 —7 2 —X(CONT) ZEAY 2BR0SELRZBNUEI,

SEERFEEEFRITEEDTIEIH DTt Ao ERODF T US— g
THHRIEHE BBV WL ET,

ALY FPLED, VL —%ZIRT 25EE. GPIO 28D Y TET, GPIO [CEID B THBERE VIFZ
BHDEIDT, FVFY T/ TN IBEROBREBEELNILZHERLU T, FATZEVEZRELT

<TfEE W,

hRA Y —7 2 —RIClE iMX 8M Plus DESIRAEEERS N TVWE T, FEXFICK SAHME
BOWEZ fcd. A1 v F & iMX 8M Plus OfFIC, BRGIRENSFZHERI S E2H8EIITHL
£95

LED. UL—IE GPIO EY TEERBEITICr VI XYEZRBL THREL TR,

VDD_5V

W LED Relay

Output Port

Switch
—

T <

K331 A1 vF. LED. Y L —H:Hl
3472 BR

YRR+ > 5 —7 £ —X(CONT1)MSHERNR— RAIC, 12V BEE(VIN), 5V EIR(VDD_5V). 1.8V E
JR(VDD_1V8)Z AL TWET, FOMDEFENKRERIBEEIE. FIRABMNS AHT SH. DC/DC I
YIN—=%, LDOFETER LT LS W, 3.3V EBIR(VEXT 3V3)Z 33VEREAMN VY —T7x—X
(CON16)MSHALTED., CE5%ZFBITBHIEHARETT,

BRY—T VA BABRICDEHUL T, 76.30.5. BREIROER) Z HERIES W,
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3VEREAAMNYY—Tz—X(CONIB)D 1. 2 EVIFIREKRA V5 —
7x—X(CONTT)D 33, 34 EVH5 2.54mm ERTEREL TWET,

+3.3V

/YY)
BLM18KG121TN1D

VOuT 4 T10uF 0.1uF 0.0TuF

Ne 2 l
D.G.
] ] XCL214B333DR
™ 0.01uF

3.32 DC/DC dv/\—%[E&(VDD_5V AZ. 3.3V 1.5A )6l

VDD_5V
T

L1
LX

9

VIN L2

Lol

10uF 0.1uF

VDD_1v8

CE

10k

PGND
AGND

X 6.178. BREIEDIERRL, OV —T7 1 —AZEXt I/FHF)DE#EICIEOARITELLIEE /M X
T4 DOERERMEZRKEE U TERHELTWET, £, NT—AAYFDTICIE, /IKNT—X1 v
FOHRBREREEZEAMEELTEHLTWET, A YFUILFa2L—YOMBEHEBITLES
feh, AV —T 1 —AIXRTORNEXTERBIGI S EETEREREA. TNENDA VT —T 12—
ANDERDERBIREIEIUTOERLD T,

R38R VY —T 1 —ANDERMLEH

BEES 1Y9—T7z—R% BESIL—TF EE
CON4 USBAv5—Tx—X1 USB1_VBUS 900mA
CONT17 USBAv5—TJ1—R2 USB2_VBUS 500mA
CON10 MIPI-CSI (> % —7 =z —2X VEXT_3V3 500mA
CONTI1 WRA VT —T—2R VIN ANBRICHKTE
VDD_5V 1A
VDD_1V8 500mA
CONT16 BVEREAINYI—T—X VEXT_3V3 500mA

BESBZ 7 7UT—yavickh, NS THETIBERMBEIIAZ<ZD
DETDT, BIERIID L. BHEEROBHETHR > TLLEE W,

3.4.7.3. LR)LZH

HhiRA>5—7 2 —X(CONTT)DILRAEAEYDEEL NILIF 1.8V(VDD_1V8)TY ., LD EE
LRILDTINA Rz 5551 LNILVEBHAREERDEY, CON11 (C VDD_1V8, VDD_5V
E>. CON16 I VEXT V3 EVHHH XI DT, BETFRACLET W, LNRNILERIC (F. Z5ED
D IETHDRE, EERKE. RS TEIEZERBL. BUBHDZEEL TS,
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FFiR

GPIO_A1
GPIO_A2
GPIO_A3
GPIO_A4

To Armadillo

=

VDD_1v8 +3.3V

GPIO_B2
A3 B3 GPIO_B3
A4 B4 GPIO_B4

VDD_1v8 . +3.3V
0.1uF
4.7k 4.7k 4.7k 4.7k 4.7k 4.7k 4.7k 4.7k

1 | Vref A Vref B

Lo AT B1 GPIO B
A2 B2

)

5

VDD_1V8

GND

12 _|EN To expansion board

% 10k ©| LSFO204RUTR

3.33 1.8V «— 3.3V WM L NIV EHE FEDH

FERLALERIC 3 1.8V «— BV THEMTETT,

3.5. Device Tree # hH A9V A XI5

at-dtweb ZFIH U T Device Tree Z HAY XA XI5 A5%50BLEI, at-dtweb TlE. Web 7

ZIOH DY U RIEET Device Tree D7 7 A I EERTZIENTEEXFT, NAYIYA XDRRITHL
w15 —7x—X(CON11)TY,

/

Armadillo-X2 (& Armadillo-loT “— k2o x4 G4 £[EU DTB T&fEL
F9, TDfcd. '3.5. Device Tree #H XY XA XF %, ¥ 1355 DT
overlay Ic &2 Hh X<+ X; TH armadillo_iotg_g4- 5% % dtb
ZzHMAULXT,

ZDEEIZ. RAM LIcO—Ranfc DTBZ#7—hO—%5—DMEIET S
CETREBEINTVET,

3.5.1. Linux 1—XJILY—X1—RDHE
at-dtweb Z{ERT BHICiE. T Linux A—RILDOY —XI—RZHEULTELBRENH D EFT,

at-dtweb " EE I Z D& Linux h—=xJILY —XI— RAD dts(Device
Tree Source)”7 71 JL& Makefile THD. Linux A—XRIL4M X—=3DE
IWRZTZHEEIHDEFETA, FDH. 2T Linux I—XRILDOEIL
RIZITWERE A

Linux 1—XXJ)LDOEJL RFEIBICDWTIE, 6.23.2. Linux 1—X%JLZEJL
K93, 2sRBLTLEE L,
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Armadillo-X2 Linux 71 — % Jl [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/linux-kernel] »5% TLinux 1—=%JLy 7 74l (linux-at-x2-[VERSION].tar) =% 7> >~
A—RULT, ROAYVRERTULEY,

[ATDE ~1$ tar xf linux-at-x2-[VERSION]. tar
[ATDE ~1$ tar xf Llinux-at-x2-[VERSION]/linux-[VERSION]. tar.gz
[ATDE "1$ cd Linux-[VERSION]

ROANVYREZETLTC, T7ANRNAY T4 FXFa2L—yavEEALTEEED,

[ATDE ~/linux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- x2_defconfig

3.5.2. at-dtweb D1 > A k=)L
ATDEQ (C at-dtweb /X T —3 %A VA M=)LLE T,

[ATDE ~]$ sudo apt update
[ATDE ~]$ sudo apt install at-dtweb

AVAN—I)LEADBEEIF. UTOIAVYY REETUEBHFRANDOEHRZT>TLRREI L,

[ATDE ~J$ sudo apt update
[ATDE ~]$ sudo apt upgrade

3.5.3. at-dtweb D E)
1. at-dtweb DOiZEIFITA

at-dtweb OEEZFRBT 2ICIE. TRINYTELEDT7 U= 30D T XFT LY —)b)
M5 Tat-dtweb) ZBIRL TLIEE LN,
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128138 1517 & 6 O

BRIEAD B syavtic /v —IvE—vv
ey
PR @ riymEEE
ERE ), Moz o
5521902
P [i§ software & Upcates
YO REEFST | Tweaks
Y27 LY=L
ECEEERT
1-F1UFr 0: #E

" ANAYY B

Powered by Atmark Techno

3.34 at-dtweb DICEIFHA

AVY RSAY ENSTH, at-dtweb IY Y RTREITE T,

[ATDE ~]$ at-dtweb

1. /R—RODER
M—RZFERLET, Armadillo-X2 ZEIRL T, TOK; 27Uy I LET,

Board selection x

Select a board

R RS T o)

Armadillo-loT_A6

Armadillo-loT_AGE

Armadillo-loT_G4
O Armadillo-X2

Cancel OK

3.35 h— RBIREH
2. Linux i1—xILT« L7 MY DFER

Linux 1 —XILTF« LI hNUEBIRUET, 3.5.1. Linux I1—XJILY —XI—ROEIE, THfE
U7z Linux A—XILTF«a L7 MU ZEEIRLT, TOK, #7Uw o LET,
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Cancel Root directory of kernel source

O RALET7 L | « fatmark  linux-510 )

@ KL &8
FHvO—k SR

yagonat CREDITS

0 RFaxVER [ Documentation
Kbuild

- eFr .
Kconfig

9 BX FJ LICENSES

@ B8

+ o

F3 arch
3 block
[ certs
3 crypto
[ drivers
Bafs

& 3.36 Linux 7—xIL7« L2 b JRIRER
3. at-dtweb DEEZET

at-dtweb HMEEIL. RD &K S ICBEENRRENE T,

@cgDISVMFxT:- | Device Tree editor - o x

Device Tree Editor = sawe

g Reset configuration

By defautt most of the external pins on your Amadillo-X2 board are configured to be used as GPIOs
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12 buses and more

Drag a feature you would like 1o export on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highiighted
ones. Repeat for all the desired features and dlick "Apply configuration” when done. To remove a feature, right-click its pin.

Available features Armadillo-X2

X 3.37 at-dtweb EIETE
3.5.4. Device Tree 2 hHXII1 X
3.5.4.1. B&REDHEIR

KEBEDEIRIZ, Ry o7& ROy 7TITWEY, BEAE LD TAvailable featuresy MSEZIC LW
eEex RZ v L. BEARO TArmadillo-X2; OBR&ICE{LIzEVICROY ZULET, fleLT
CON11 8/10 Ex> % UART3(RXD/TXD) ICEREULUE Y,

AHEBEENBIRES N TLWERWE > ITIE GPIO OENEID Y TESNE T,
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Device Tree Ed figuration

By default, most of the external pins on your Armadillo-X2 board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, |2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highlighted
ones. Repeat for all the desired features and click "Apply configuration” when done. To remove a feature, right-click its pin.

Available features Armadillo-X2

CAN
ECSPI
12c
PWM

UART

I UART3(RXD/TXD) o I

UART3(RTS/CTS)

UART4{RXD/TXD)

UART4(RTS/CTS)

3.38 UART3(RXD/TXD) ® K5 v &'

Device Tree Edit t configuration

By default, most of the external pins on your Armadillo-X2 board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, |2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highlighted
ones. Repeat for all the desired features and click "Apply configuration” when done. To remove a feature, right-click its pin.

Available features Armadillo-X2

ECSPI
I2C
PWM

UART

 3.39 CON11 8/10 ExAp ROy~
3.5.4.2 E52DHER

BEARO "Armadillo-X2) ICROY7UTRELIEEYZEI ) v 7T B EETEANRRENET,
EDEVNEDEFTIEMIGL TWEDONZHERIT DI ENTEET,

& LT UART3(RXD/TXD) DIES & ZMHEZL X T,
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Device Tree Editor H Save g Reset configuration

By default, most of the external pins on your Armadillo-X2 board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highlighted
ones. Repeat for all the desired features and click "Apply configuration” when done. To remove a feature, right-click its pin.

Available features Armadillo-X2

ECSPI

12C
PWM
UART

X 3.40 E5aDHER

BEEYZEVV VI3 EBEADRRICED T,

=

3.54.3. 7O0/XT 1« DRE

W DO DEEBEIC TANRT A ZREIT B ENTEET, BEABRID TArmadillo-X2; (&R U 7z
fexky Vv o935, BEETD Propertiesy NS 7ONRT 4 E&RT D ENTEET,

& LT CONT1 19/27 E>d 12C5(SCL/SDA) @ clock_frequency 7O/XF 4 ZREL X T,
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Device Tree Editor eset configuration

By default, most of the external pins on your Armadillo-X2 board are configured to be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, |2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highlighted
ones. Repeat for all the desired features and click "Apply configuration” when done. To remove a feature, right-click its pin.

Available features Armadillo-X2

CAN
ECSPI
12c
PWM

UART

clock-frequency = 100000

Apply

3.41 Z70/X7T 1« DRFE
RELEZONRT s ZHEEIESICIE TApplys Z7Uyv o LET,

Device Tree Editor 2 Reset configuration

By default, most of the external pins on your Armadillo-X2 board are configured to be used as GPIOs.

This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, [2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highlighted
ones. Repeat for all the desired features and click "Apply configuration” when done. To remove a feature, right-click its pin.

Available features Armadillo-X2
CAN " nn 'M\‘U U
u ( D

EGSPI

12C
PWM

UART

clock-frequency = 100000

342 70/\7 1« DRF

3.5.4.4. BAREDHIBR

2T OHEEEEHIBRYT 21551, BIEmAL®D "Reset configurationy #7 Y v 7 ULET, HEES & ICHI
B9 3BEE. BEARIO TArmadilo-X2; oY% H27 U w2 LT "Remove; 27U v o ULET,
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@cgDISVMPXT:- | Device Tree editor - o

Device Tree Edito

By default, most of the external pins on your Armadillo-X2 board are configured 1o be used as GPIOs.
This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highlighted
«ones. Repeat for all the desired features and click "Apply configuration” when dene. To remove a feature, right-click its pin.

Available features Armadillo-X2

ECSPI

12C
PWM

UART

3.43 £ T OHEEDHIBR

Device Tree Editor M} save ) Reset configuration

By default, most of the external pins on your Armadillo-X2 board are configured to be used as GPIOs.

This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, |2C buses and more.

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highlighted
ones. Repeat for all the desired features and click "Apply configuration" when done. To remove a feature, right-click its pin.

Available features Armadillo-X2

UART

clock-frequency = 100000

Apply

X 3.44 12C5(SCL/SDA) DHIBR

3.5.45. Device Tree D7 71 ILDERK
Device Tree D7 71 )L =49 % (CiE. BEALD Save; 27Uy ULET,
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FFiR

Device Tree Editor

@cgDISVMPXT:- | Device Tree editor -

P} save 3 Reset configuration

By default, most of the external pins on your Armadillo-X2 board are configured 1o be used as GPIOs.

This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C buses and more

Drag a feature you would like to export on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highlighted
«ones. Repeat for all the desired features and click "Apply configuration” when dene. To remove a feature, right-click its pin.

Available features Armadillo-X2
d b

3.45 DTS/DTB D4ARK

LUTOBEHERLSBAvE—IDNRRESNDE, dtbo 77MIILE LW desc 7 71 ILDOERIZTZT T,

Device Tree Editor

By default, most of the external pir
This tool allows you to edit this col

Drag a feature you would like to e:
ones. Repeat for all the desired fe

Available features

Device Tree editor

Device tree overlay copied to /home/atmark/mkswu/at-dtweb-Armadillo-
X2/armadillo_iotg_g4-at-dtweb.dtbo, SWU description file /home/atmark/mkswu/at- but only in the white-highlighted
diweb-Armadillo-X2/at-dtweb.desc ready to be used

X 3.46 dtbo/desc DERKSTET

EILRDNETITZDER—LT LI MY TOD mkswu/at-dtweb-Armadillo-X2 7« L2 kU lc, DTB
overlays 7 7 )L(dtbo 7 71 JL) & desc 7 71 ILAMER TN E T, Armadillo-X2 FEICEZ AL 5
AlE. mkswu AY¥>Y RTdesc 774IM5S SWU A A—=IZERLTTZY 77— LTS,

at-dtweb. desc

at-dtweb.swu Z/ERR L E L7,

[ATDE ~]$ Lls ~/mkswu/at-dtweb-Armadi L lo-X2
armadillo iotg g4-at—dtweb. dtbo

at-dtweb.desc.old update preserve files.sh
update overlays. sh

[ATDE ~1$ cd ~/mkswu/at-dtweb-Armadil lo-X2

[ATDE ~1$ mkswu at-dtweb. desc 0
Enter pass phrase for /home/atmark/mkswu/swupdate.key:
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Q@ SWUAX—IZERULFT,

Armadillo-X2 (& Armadillo-loT &“— k2« G4 £[EU DTB TEIfEL

/ F9, TDfcd. "3.5. Device Tree ZHRAINA XT3, ¥ 1355 DT
overlay IC& 2 AF YA X, TH armadillo_iotg_g4- " 5RF 3 dtb
EFALET,

ZOEERF. RAM EIcO—R&ENc DTBZ7—hAO—5—HMEET S
ETEEBESNTWET,

SWUAX—=I&FEST7Yy7TF—MOEMIE 13.23. 7y 77— MEREICDWT, ZZSBLTLE
=LY,

3.5.5.DT overlay Ic& B HAYIY1 X
Device Tree (& DT overlay, (dtbo) #FEHEI 25 THERTEET,

DT overlay Z#R9 %2 & T, BED dts OEFHEEMICAD DDFZHIRET dts DEETLH
TERVWEREEZTSIENTEET,

/boot/overlays. txt (C fdt overlays % dtbo & TERET 5 I & T. u-boot NNEFKFICEFD DT
overlay Z@E®D dtb &EELTREILE T,

BHD DT overlay ZESHZRIFUTOFID K SICAR—ZATHF 7 7ML AZRLREIT B ENT
EIESC I

[armadillo ~1# vi /boot/overlays. txt (1]
fdt overlays=armadillo iotg g4-nousb.dtbo armadillo iotg g4-swl-wakeup.dtbo

[armadillo ~1# persist file -vp /boot/overlays. txt (2]
" /boot/over lays. txt’ -> ’/mnt/boot/over lays. txt’
Added ”/boot/overlays. txt” to /etc/swupdate preserve files

[armadillo “]# reboot (3]
D (BER)
Applying fdt overlay: armadillo iotg g4-nousb. dtbo 0

Applying fdt overlay: armadillo iotg gd4-swl-wakeup.dtbo
1 (&B8)

Larmadillo “1# cat /sys/firmware/devicetree/base/regulator-usbl-vbus/status; echo
broken 6

[armadillo “]# cat /sys/devices/platform/gpio-keys/power/wakeup (6]
enabled

3.47 /boot/overlays.txt DEEH|

(1) /boot/over lays. txt 7 7 )LIC Tarmadillo_iotg_g4-sw1-wakeup.dtbo; ZEMULET, 77
AIDFEUVBVWESEFRICERL TLLEZIW, 2OT77AILOFEMICDOVWTIE 7355 DT
overlay IC&BHRITA X, #SBLTLL LI,
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(2] /boot/overlays. txt ZREL. PV ITFT—bMDGZGETHRELXT,

©® overlay ODETOROHICERELET,

(4] JUFILAVY —ILDBEIC. u-bootICLBZ A Y E—IHERTEET,
(5]

(6]

Linux 5% Tnousb, overlay OFERMNTEF I, USB D regulator Z#E3fic U=/, USB
EEZBVWEDICHRDFE U

swl-wakeup H5BEICE > TWB I L 2R TEET,
3.5.5.1. £t LTW3 DT overlay
LUF® DT overlay ZAHEL TWET -
- armadillo_iotg_g4-nousb.dtbo: USB OEFEZYID £,
. armadillo_iotg_g4-sw1-wakeup.dtbo: SW1 DEKREREZEMICLET,

- armadillo_iotg_g4-con10-arducam.dtbo: arducam 51 X % MIPI CSI-2 T#&#i I 2EEIC S
BLiEE 0,

- armadillo_iotg_g4-con10-imx219.dtbo: Raspberry Pi [lF D imx219 1 X Z% MIPI CSI-2 T
BT 3B AICSERCEE W,

- armadillo_iotg_g4-con10-0x01f10.dtbo: OMNIVISION @ OXO1F10 H XZ%& MIPI CSI-2 T
Bt I dmaIc SERCIES W,

- armadillo_iotg_g4-Ite-ext-board.dtbo: LTE £/ CEHEMICERLE Y,
3.6.5.2. h X741 X LTz DT overlay DER

at-dtweb TIEHIGTERBRVWEEZTWWEHICHR Y YA X UTz DT overlay Z{ERT 5 2 & TH
TEET,

overlay Z{EB 952 & T, SERDF7 Y 77— KT overlay N30 dts ICEENH > THEHEW
ICHEBINFEITET,

1. 16.232. Linux h—XILZEIRT B Z22RBLT. A—XRILDY—ZAD—-RZEEFLET,

2. Y—AXFT4 L7 KYU®D arch/armb4/boot/dts/freescale/armadillo iotg g4-customize.dts =R
EULET,

3. make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- dtbs T DT overlay Z#EJLRUE T,

4. arch/arm64/boot/dts/freescale/armadillo_iotg_g4-customize.dtbo 7 7 -1 JL%Z Armadillo
® /boot ICEEE L. /boot/overlays.txt [CEEHEH U F T,

[PC ~1$ cd Linux-[VERSION] @
[PC ~/Llinux-[VERSIONII$ vim ¥
arch/arm64/boot/dts/freescale/armadillo iotg g4-customize.dts (2]
/dts-v1/;
/plugin/;

finclude <dt-bindings/gpio/gpio.h>
#include <dt-bindings/clock/imx8mp-clock. h>
#finclude <dt-bindings/input/input.h>
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FFE

ftinclude ”imx8mp-pinfunc.h”

&pwm2 {
pinctrl-names = "default”;
pinctrl-0 = <&pinctrl pwm2>;
status = "okay”;

4
&iomuxc {
pinctrl pwm2: pwm2grp {
fsl,pins = <
MX8MP_IOMUXC SPDIF RX PWM2 OUT 0x186
>;
b
4

[PC ~/Llinux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- dtbs ©
1 (&B])
DTC arch/arm64/boot/dts/freescale/armadillo iotg g4-customize.dtbo
D (&B])
[PC ~/linux-[VERSION]]$ scp ¥
arch/arm64/boot/dts/freescale/armadillo_iotg g4-customize.dtbo ¥
armadillo:/boot (4
armadillo iotg g4-customize.dtho 100% 551 207.5KB/s  00:00
[armadillo “1# cd /boot
[armadillo /boot]#f vi /boot/overlays. txt (5,
fdt overlays=armadillo iotg g4-customize.dtbo
[armadillo /boot]#f persist file -vp overlays. txt ¥
armadillo iotg g4-customize.dtbo (3
" /boot/over lays. txt’ -> ’/mnt/boot/over lays. txt
" /boot/armadillo iotg g4-customize.dtbo’ -> ' /mnt/boot/armadillo iotg g4-customize.dtbo
Added ”/boot/armadillo_iotg g4-customize.dtbo” to /etc/swupdate preserve files
[armadillo /boot]# reboot (7]
D (&B])
Applying fdt overlay: armadillo iotg g4-customize.dtbo

3.48 DT overlay Z#1ERk 9 24
BRELEA—FRILDY—XT1 LI KNJICADET,

DT overlay ZEJLRULE T,

4 7 THIE—F SWUpdate THHEETT,
overlays.txt lcZ® DT overlay #O0— R332 LS ICEEHULET,

O 066 00600

BEE LT, u-boot DHAT DT overlay ANO— RSN TR EZERLET,

36. 1YY =7z —ADERTEET/INA ADEHSTIE

774 )L EKEME L £ T, DT overlay I& swupdate_preserve_files D77 # JL M Tl
TWiRWe6, SWUpdate TEHFH T 31551E409 swupdate_preserve_files HEH L T2 L,

dts 771 ILZwRELE T, ZDFITIE pwm2 Z SPDIF_RX (CON9.28) EVZBMICLET,

EILREni7 71 )L% Armadillo ICAE—UE T, CDOBITIE scp ZFEVWE LA, USB K

ELEh

Armadillo ZBWHREICADHRIIC. ARITEZVATAICERTZIZVDEDOSHZEAT/INA A EIDY

1IVITERULTIBEERT,
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X 3.49. Armadillo-X2 D1 >% —7 xt—X, I Armadillo-X2 D& A VT —T 1 —ADME=.
% 3.9. Armadillo-X2 1 4% —7 1 —XA—&, L&AV I—T 1 —ADPEEZRLET,

_CON17_
CON13 CON10 ﬂ ﬂ
= 15 1
O [, = { O
= ' CON16
W © &
LED4| o o CONTI
JP1 ;
© Back Side
| CONT
| 1 CON15
| I
O | I
:) l ﬂ ﬂ Y UﬂU :. [ _: =
CON3  CONS8 CON4 CON6 LED3 CON14 SW1
3.49 Armadillo-X2 91> % —7 1 —X
%= 3.9 Artmadillo-X2 1 v 9% —7 1 —X—&
MRES AV —T 1 —R% nE A—H—
CON1 SDAVI—TT—2R DM3BT-DSF-PEJS HIROSE ELECTRIC
CON3 LANA Y5 —71x—2X 56F-1304DYDZ2NL YUAN DEAN
SCIENTIFIC
CON4 USB1>v9—7x—2X 1 GSB3111311HR Amphenol ICC
CON6 USBOvVY—Ill4>vF—Tx—2R UB-MC5BR3-SD204-4S-1-TB J.S.T.Mfg.
NMP
CON8 HDMI > % —7 1 —2X DC3RX19JA2R1700 Japan Aviation
Electronics Industry
CON10 MIPI-CSI A >%—7 z—2X 1-1734248-5 TE Connectivity
CONT1 RA VI —T7 1 —2R 1 61303421121 Wurth Elektronik
CON13 RTCNRy o7y T4V —T1x—R BH-44C-5 Adam Tech
CON14 BREANAM VY —T71x—R 1 PJ-102AH CuUl
CON15 BRANAVI—T—R 2 S02B-PASK-2(LF)(SN) J.S.T.Mfg.
CON16 3VEREAAN VI —T T —R 61300211121 Wurth Elektronik
CON17 USBA>v4%—7x—X2 SS-52100-001 Bel Fuse Inc.
JP1 FREIT/INA RREY v+ >IN 61300211121 Wurth Elektronik
SWI1 A—H—=AvF SKHHLUAOT1O0 ALPS ELECTRIC
LED3 J1—H%—LED L-710A8CB/1GD Kingbright Electronic
LED4 EIR LED SML-D12M8WT86 ROHM

A

r% 3.9. Armadillo-X2 41 49 —7 1 —X—&, ICIFZLRmDERE, KEE
Y, BEHAELRRUEBZLH L TWET, BFTORFICESES
NTWBEBROERBERICOETFLTE. "7y h~Y—2F 2/ Armadillo

TA

EHMALRER L VEERERZ CHERLI W,

[https://armadillo.atmark-techno.com/]h 5% 2> A—R T

LT T &7N\A ADERTE. EHRRCERTECOVWTBAULTWERT,
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3.6.1.SD h—RZERAT S

T DOEETIE. HBEDOIRENTIRERIZEIC. microSD/microSDHC/microSDXC 71— K% microSD
H—RERTEULET,

3.6.1.1. \—R 7 = 7{ttk

Armadillo-X2 @ SD 71k X k&, i.MX 8M Plus @ uSDHC(Ultra Secured Digital Host Controller)
ZMAULTWEY,

Armadillo-X2 Ti&. SD 1 >%—7 £ —X(CON1)H uSDHC2 ZFJFHL TWE T,

BEE - A— R4 7 microSD/microSDHC/microSDXC/microSDIO
- J\RI1E: 1bit or 4bit
- AE—R¥E—R: Default Speed(26MHz), High Speed(52MHz), UHS-I (50MHz)
- A—RTFT4 T RR—b

AE—=RE—-RHMNUHS-l E— K TEIEL 35S, VCCI ClassB #R1&ZEEHL
DizH. SD H— ROMIHERA E— RH DDREO(FRAZ O % 50MHz) (4l
[BEnhZxzd,

A% —7x— CONITIFUHS- ICHIGLic SDA VY —T7 2 —RXTY, EF#RIFI.MX 8M Plus

AR D SDMRAMIY MO—Z(USDHC2)ICHEREINTWE T,
# 3.10 CON1 553

Ev& Ev& 1/0 i

5

1 SD_DAT?2 In/ SD F—# /XX (bit2). i.MX 8M Plus @ SD2_DATA2 £~
Out [Fug 23

2 SD _DAT3 In/ SD F—# /XX (bit3). i.MX 8M Plus ® SD2 DATA3 >
Out (o823

3 SD_CMD In/ SD AT Y R/LARY A, iMX 8M Plus ® SD2_ CMD £
Out VI

4 VDD_SD Powe EIRE S (VDD_SD)
r

5 SD_CLK Out SDZ7Ov 2. iMX 8M Plus @ SD2_CLK £ (c#i5x

6 GND Powe EIR(GND)
r

7 SD_DATO In/ SD 7—% /XX (bit0). i.MX 8M Plus @ SD2_DATAOQO £
Out [Feg:23 5

8 SD_DATI In/ SD F—% /XX (bit1). i.MX 8M Plus ® SD2_DATA1 £~
Out ICHEfR

SD CD In SD A— Rf&H. i.MX 8M Plus ® SD2_CD B Ev Ik
(Low: i—R#EA. High: 71— RKEK#EA)

microSD A—RZ#EAT S &, X0Ov NHNEDIHF
NROEUET, 5loFZETHEIET S R[gEHEN T
SVWETOT, BIOIFWCIETEELIEE W,
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& 3.50 CON1 microSD 20w kb RO KZW EDEE
=y

3.6.1.2. FAAE

Z Z T, sd_example &EWSEZIRD alpine XR—XD AV T FZEH L. ZDHT microSD 1—R
ZFERALVET, BEBEROAVTFAA—VEF podman pull UTWBEHRTEHALE I,

CONT IZ microSD A—RZEAL TLEE W,

/etc/atmark/containers/sd_example.conf WS 7 71 JLELTORBTER L £,

set_image docker. io/alpine
add hotplugs mmc ‘)

add_args --cap=SYS_ADMIN GD
set command sleep infinity

@  add_hotplugs (C mmc ZIEET S & T, AV TFAT microSD h—R%ZRY N 75T TR#HL
E3C)

(2] AV F7F+HT microSD A—REVY TV NI 2O DERZSEZET
AvFr=EsHL,. AV TFDHRICADET,

[armadillo]#f podman start sd example
Starting ’sd example’
1d93ectf872276834e3¢1178611610a9¢c6716c06eb95623fd56aa6681ae021d4

[armadillo]# podman exec —it sd_example sh
[container]#t

J>7FHWT microSD A— K. /dev/mmcblkl & UCREINEIDT /mntlc~¥o Y MULET,
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[container]i#f mount /dev/mmcblkipl /mnt

ZRL—YDEASECOVNTIE. T6.15. AL —YDRE, bHbETERLTIEE L,
3.6.2. Ethernet A9 3%

3.6.2.1. \—R7D 7tk
Armadillo-X2 @ Ethernet(LAN)(&. i.MX 8M Plus @ ENET (Ethernet MAC)ZfIFAL TW&E T,
Armadillo-X2 Tl&. LAN 1> % —7 £ —X T(CON3)HENET ZFIFBL TWXT,

LAN -1 >% —7 £ —2X 2(CON2)ix 10Mbps(10BASE-T) ICFEXIE T,
10Mbps TEBEZTSHEIE. LAN 1Y% —7 1 —X 1(CON3)%Z =7
<&y,

BERE - BERE: 1000Mbps(1000BASE-T), 100Mbps(100BASE-TX),
10Mbps(10BASE-T)

. BfEE— R: Full-Duplex(£ =), Half-Duplex(¥: = %) 13!
- Auto Negotiation H7R— k
- F U FPBRATR— K
- Uy IBEYR—bk
A5 —T7x—AE  CON3 (& T0BASE-T/100BASE-TX/1000BASE-T [c#dis Uz LAN o >~
(CON3) H—T71—RTY, H7T) e lEDA—YRY NT—TILEHERKT S
ZENTEET, AUTO-MDIX HAEZEH L TH D, AL—bT—T )L
FrEIORT—T Iz BBRHL CEZERTFEUDEZIET,

513 Ethenet PHY (KSZ9131RNXI-TR/Microchip Technology) Z #&
B U T iMX 8M Plus ® Ethernet MAC(ENET)ICEfi i i TWE T,

# 3.11 CON3 {§5#c%! (10BASE-T/100BASE-TX)

ey Evg 1/0 AR

H#5

1 LANT_TX In/ EET—F (+)
+ Out

2 LANT_TX- In/ FEET—H(-)

Out

3 LANT_RX In/ ZET—Y(+)
+ Out

4 _

5 - -

6 LANT_RX In/ ZET—Y()
- Out

7 - -

[311000Mbps(1000BASE-T) (& Half-Duplex (CFEXIETT o
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FFiR

3622. V7 U7 HR

XY RNT—=0F
VA VS

3.6.23. £AAE

XY NT—=UDERE

1/0

% 3.12 CON3 {5#c%! (1000BASE-T)

ey Ev# 1/0 BT
ikl
1 LANT_TR In/ EZET—% 0(+)
DO+ Out
2 LANT_TR In/ EZET—4 0(-)
DO- Out
3 LANT_TR In/ EZET—5 1(+)
D1+ Out
4 LANT_TR In/ ERET— 2(+)
D2+ Out
5 LANT_TR In/ ERET—F 2(-)
D2- Out
6 LANT_TR In/ ERET—F 1(-)
D1- Out
7 LANT_TR In/ EZET—Y 3(+)
D3+ Out
8 LANT_TR In/ EZET—F 3(-)
D3- Out
% 3.13 CON3 LAN LED D &jfE
E2] R iR
I__AN '\)_‘/'77’7 BT VYA REIL SN TULVRW
TA4ET+ LED AT () UV ODRIIENTWS
SUR(EE) DY OIS NTED, T—%Z&EZELT
w3
LAN X E— R LED ST 10Mbps T#EfiE N TWS, FlEUvon
FEIL S TULVRLY
KT (%) 100Mbps THEfFSNTWS
KT (1) 1000Mbps THEHi=NTWD

SPEED LED

LINK/ACTIVITY LED

S
i

[E—

[ 3.51 CON3 LAN LED Eci&

- ethd LANAM Y5 —T71x—X 1)

HEICDOWTIE 38 xRy hT—72

axX AE ] %%ﬁn‘?\:‘? LJ—C < fc’f\.é (AW
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3.6.3. USB /N1 XA Z AT S

3.63.1. \—RJ 7t
- USB /R k

Armadillo-X2 @ USB i X M &, i.MX 8M Plus @ USB(Universal Serial Bus Controller)& & O
USB_PHY (Universal Serial Bus PHY)Z#IFHL TWE 9,

Armadillo-X2 Tl&. USB1>%—7 x—X(CONA)HA USBT1 Z#FBL TWXT,
#ee . USB specification rev 3.0 #£#L
- xHCl(eXtensible Host Controller Interface) & #2

.- BRik L — I Super-speed(5 Gbps), high-speed(480 Mbps), full-speed(12 Mbps),
low-speed(1.5 Mbps)

. USB /\T

Armadillo-X2 T (&. Microchip # USB2422 " #E&H I N TWE T, USB2422 (&, 3.4.5.
CONTT{HRERA Y —T7 2 —R)1 XV CON17 [CEHRINTVWET,

HRE - USB specification rev 2.0 %41
- BxiX L — b high-speed(480 Mbps), full-speed(12 Mbps), low-speed(1.5 Mbps)

A5 —7T 1 — A8k CON4 [ZUSB 30 IcHisLicUSBA > —T7 1 —RXTY, E5&IL
(CON4) i.MX 8M Plus ® USB J> hO—35(USB1)IC#EFmESNTWE T,

USB /N1 R ICtia S 5 EIR(USB1_VBUS)IE. i.MX 8M Plus ®
GPIO1_1009 B> THlfflLTH D, High LNILE A TERI MG S
n. Low LXNJVHATEREI VKIS NE T,
- T—YEEE—NR

- Super Speed(5Gbps)

- High Speed(480Mbps)

- Full Speed(12Mbps)

- Low Speed(1.5Mbps)

#z 3.14 CON4 {E5Ec7

ey Ev# 1/0 il
&S
1 USB1_V Pow EREA(USB1_VBUS)
BUS er
2 USB1_D- In/ USB 2.0 7—%(-). iMX8M Plus ® USB1_D_N
Out i
3 USB1_D In/ USB 2.0 =% (+). i.MX 8M Plus ®
+ Out USB1 D P EYIcEEsHK
4 GND Pow EIR(GND)
er
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By Ev# I/0 Bl

&=

5 USB1_SS In USB 3.0 ZE7—%(-). i.MX 8M Plus ®
RX- USB1 _RX N EvIcEsR

6 USB1_SS In USB 3.0 Z{E7—% (+). i.MX 8M Plus @
RX+ USB1 RX P EyiciEs:

7 GND Pow EIR(GND)

er

8 USB1_SS Out USB 3.0 #fET7—%(-). i.MX 8M Plus ®
TX- USB1_TX N EvIciEfR:

9 USB1_SS Out USB 3.0 #ET—% (+). i.MX 8M Plus ®
TX+ USB1_TX P EvIc#Es

A5 —T 1 — Ak CON17 [FUSB 2.0 [ICHIGLIZUSB A > 5 —T7 2 —XTY, EFHKIE
(CON17) USB HUB #H T i.MX 8M Plus ® USB J~ k O— 3 (USB2) IT ##t
SNTWVWET,
USB 7/\1 R I ST N D EIR(USB2_VBUS) (&, i.MX 8M Plus @
GPIO4_ 1001 EvTHlIfIL TR D, High LNILE A TERMIHIG S
n. Low LRIVHATERNMIKIENE T,
- TYEXE—R
- High Speed(480Mbps)
- Full Speed(12Mbps)
- Low Speed(1.5Mbps)

%z 3.15 CON4 E=Ec7

ey Eyvg I/0 Ste

B5

1 usB2_Vv Pow EREA(USB1_VBUS)
BUS er

2 USBDM_ In/ USB 2.0 ¥—%(-). USB HUB ##H T i.MX 8M
DN1 Out Plus ® USB2 ICi##

3 USBDP_ In/ USB 2.0 =% (+). USB HUB #H T i.MX 8M
DNI1 Out Plus @ USB2 (C##:

4 GND Pow EIR(GND)

er

3632. V7 U HER

TINART 7 - AFRUYFTNAZADHERF. T/\A X%ZRB# U IEZET/dev/sdN (N (F'a'h 5 DiE
1L B ERDET,

-/ OTFNRAADZEF. 77072 aVIRIBUETINART7AILERD XY,
3.6.3.3. EAAE
JAVTFATEET 27 7V —2arh5 USB EEDT/NA X ZIRSTcHDHFEICDODVWTRLET,
- USB YU ZILTINA 2 %KD
USB Y UZITNA X2 AT FTADSIESIFBEICIE. Podman DA A —IM5 2T F = 1ERK

IBERICRZ N OS HID /dev/ttyUSBN ZEITRHEMNH D £9, LU, /dev/ttyUSBO ZE L
T alpine 1 X—=IY M5 AT+ ZERT 26T,
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[armadillo “J# vi /etc/atmark/containers/usb_example.conf
set_image docker.io/alpine

set command sleep infinity

add_devices /dev/ttyUSBO

[armadillo ~J# podman start usb_example

Starting ’usb_example
34ch0e60d6274ac1df87aed58a461bcf56d0c117c4d377af130605ea399e0950

X 3.52 USB YU PILFTINA A %&KS F=6bD A>T FERHI
AVTFARICAD, setserial ANV REF > TIREDREZHERIT DI ENTEET,

[armadillo ~]# podman exec —it usb _example sh

[container ~1# setserial -a /dev/ttyUSBO

/dev/ttyUSBO, Line 0, UART: unknown, Port: 0x0000, IRQ: 0
Baud base: 24000000, close delay: 0, divisor: 0
closing wait: infinite
Flags: spd normal

X 3.53 setserial AV Ric k3 USB 2 U ZJLFT/NA RERE DS
. USB XS %KD

USB W XS IDAVTFANSIKSHBEICIE. Podman O X—IMS AV TFFZERT BERICR
A~ OS Al /dev/videoN ZEITRHENH D £, LITIE. /dev/video3 ZE L T alpine 1
A—=IWSAVTFZERT 261 TT,

[armadillo “J# vi /etc/atmark/containers/usbcam example. conf
set_image docker. io/alpine

set command sleep infinity

add devices /dev/video3

[armadillo ~]# podman_start usbcam_example

Starting ’usbcam_example’
ffe06090b45826ccOb1c7710e9e850ba9521d36b70de4288d0dfel1fed1a35632
[armadillo ~]# podman exec —it usbcam example sh

[container “1# ls /dev/video3

/dev/video3

X 3.54 USB WX 5 Z{k S 1cedD > T FH1ERHBI

GStreamer R EDNILF AT 4TI L —LT— EHAHEDLESZZE T, USB I XTH 5 DK
DEYTFvHAREERD T,

- USB XEUZEIES
CITlE, USB XEYZIZSHEICDWT 2 DDHZRLET,
- IRANOSEITY DY MU USB XEUZ OV T FHS5IES

HE5MUHRAK OSEITYIYRMULTHSD USB XEUE IV T FHSIKRSBEAICIE. Podman
DARXR=IWSAVTFHEERTBDEICRAN OSEITUSB XEUAY TV NLTBTo LY
NUZEEITHENHDET,
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[armadillo ~J# mount -t vfat /dev/sdal /mnt
[armadillo “J#f echo test >> /mnt/sample. txt
[armadillo “1# ls /mnt

sample. txt

X 3.55 USB XEYZKRA K~ OSfITYY > hT 350

EEOBHITIE. USB XEUZ /mnt YTV MULE UL, BLTIE. /mnt ZE L T alpine
A=IW5AVTFZERT 26 TT,

[armadillo “1# vi /etc/atmark/containers/usbmem example. conf
set_image docker.io/alpine

set _command sleep infinity

add_volumes /mnt

[armadillo ~]# podman start usbhmem example

Starting ’usbmem_example
ef77d4bfd5b04f3b8b5ddcb5bfac321304fa64219a4b88c3130e45e5al4e1b3e

K356 KA~ OS AITNY VY NEAD USB XEY ZiRS b D IV T FHEEHI

RAKOSAID /mnt T« LI MU ZAYTFAD /mnt XTIV RLTWEYT, ZhickD,
AYTFALSSES /mnt T4 LI hUZBLTUSB XEUZIRS ZENTEEXT,

[armadillo ~]# podman exec —it usbmem example sh
[container ~J# ls /mnt

sample. txt

[container “1#f cat /mnt/sample. txt

test

3.57 USB XEVICREENTWBET—5 OREREH
- USB XEVZIAVTFANSNYIV RSB

USB XEVZIAVFTFRAMNSTY DY M UTKSHERICIE. Podman DA X—=—I N5V TF %
ERL S BBRICR A N OS Bl /dev T« LV N ZEET EERKFIC, BYLRIEREEITHENHD
F£9, UTIE. /dev ZJE LT alpine 1 X—IMS VT ZERT 2P TT, ERELT
SYS_ ADMIN Z#EULTWET,

[armadillo “J# vi /etc/atmark/containers/usbmem example. conf
set_image docker.io/alpine

set command sleep infinity

add _args --cap-add=SYS_ADMIN

add devices /dev/sdal

[armadillo ~]# podman_start usbmem example

Starting ’usbmem example
387a2256530e9b35b5361ca681a99fha8f46d78b6abch8ecd60096246b9198a8

358 USB XEVYZYY Y NTBHDIAYTFHEHD

OAVFFRICAD, mount ANV RTUSB XEU%Z /mnt icN¥ 7> kU, RESNTVWET—
HHMERT D ENTEET,
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[armadillo ~1# podman exec -it usbmem example sh
[container ~1# mount /dev/sdal /mnt

[container ~1# ls /mnt

sample. txt

[container “1# cat /mnt/sample. txt

test

K359 JVvTF+AMS USB XEVZENY VY NT 36

3.6.4. UART Z{ERT %

3.6.4.1. \—RD 7tk

Armadillo-X2 @ UART [&. iMX 8M Plus @ UART(Universal Asynchronous Receiver/
Transmitter)Zf]BB L TWE Y,

Armadillo-X2 Tl&. USB > 77 )L Z# IC(CP2102N/Silicon Labs)#ZH T UART2 [T S TL
ESERS

74—Xv - F-FEvbhRT7or8Evh
" - AhvTZEYERR: Tor2EY bk
- IRUT 1 B or F# or 73U
- 70—l CTS/RTS or XON/XOFF or 7 U

. BRR—L —h:4Mbps

USB a>V —JL1 ¥ % —7 x—Z(CONB)I 4Mbps TRIFAT 3 £EAT
=¥ Ao USB ¥V 7ILZiE IC(CP2102N/Silicon Labs) DEAR—L—
k% 3Mbps TH 2B TT

kA >5—7 2 —X(CONTT)TYYUFZIL(UART)ZRK 2 IR— MNERT S Z ENARETT . E5R
(& i.MX 8M Plus @ UART(UART3. UART4)IcEfiic N TV T,
- §5L~JL: VDD_1V8

Ay —7zx— CON6EFUSBIYY—ILAA>YY—T71t—RXTI,

A fEk
E5#RIF USB >V 7 )LZ#2 IC(CP2102N/Silicon Labs)#ZHT i.MX 8M Plus

@ UART J> hA—Z (UART2)ICERESNTWET,
% 3.16 CONG 55

(7 Ev4 I/O ]

H5S

1 VBUS_CNS Powe EIRAA(VBUS_CNSL)
L r

2 CNSL_USB In/ aAvyY—JLAUSB Y1+ RAIES. USB YU ZILE
_D- Out 1 IC IR
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Ey Er# 1/0 L]
#S
3 CNSL_USB In/ aAvyY—JLBAUSB D73 REHES. USB >V 7L Xk
D+ Out IC T8
4 CNSL_USB - Rt
1D
5 GND Powe EIR(GND)
r
3642 V7 Uz T7HR
TINA AT 7 VYPIWNA T —T T —R TINAAT 74
1) UARTI1 /dev/ttymxcO
UART2 /dev/ttymxcl

3.6.43. #AAE

AVFFTRHNTEMET D7 U o— 3 oh 5 RS-232C ©® RS-485 mED VYU 7 ILBEZETO26IC
(&, Podman DA X—=IHN5 AV T+ %ZERT BBRICRA N OS BT /N1 X7 71 )L /dev/ttymxcN
EEITHRENHD £, LTI, /dev/ttymxcO ZEL T alpine 1 X—I D5 AV T+ %EHKT 26T
ER

[armadillo “1# vi /etc/atmark/containers/serial example. conf
set_image docker.io/alpine

set_command sleep infinity

add devices /dev/ttymxc@

[armadillo ~J# podman start serial example

Starting ’serial example
3999f09d51253371cacffd68967¢90fdd5250770888a82f59d7810b54fcc873e

360 YUPINA 2T —T c—RZW’STchD Y T F1ERHI

AYTFARICAD, setserial AVY RZfE> TREDRKEZHER I DI ENTEET,

[armadillo ~]# podman exec —it serial example sh

[container ~1ff setserial -a /dev/ttymxc@

/dev/ttymxc@, Line @0, UART: undefined, Port: 0x0000, IRQ: 29
Baud base: 5000000, close delay: 50, divisor: 0
closing wait: 3000
Flags: spd normal

3.61 setserial AV RIckBDIVFIVA VT —T 4 AKRE DR
3.6.5. HDMI ={#EFHY %
365.1. \—RO 7%

Armadillo-X2 @ HDMI (&, i.MX 8M Plus @ HDMI TX Controller, HDMI TX PHY. HDMI TX
BLK_CTRL. HTX_PVI(HDMI TX Parallel Video Interface)$ & O* LCDIF(LCD Interface)Z=FfI|FAL T
W9, LCDIF [&. LCDIF3 ZfI|FALX 9,
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Armadillo-X2 (&, HDMI Y57« A 7L A NOEBREAKR D, EEENZTR—KMLTWET, Linux
TlE. #n2h DRM(Direct Rendering Manager) 7/8+ X 4 ALSA(Advanced Linux Sound
Architecture) 7/ \1 RE UTHIBEIT B ENTEEY,

KEE(E®RE - RRBERE: 4096x2160 EV /L
7)

- \BRKRKyhkoOvY: 297MHz

- hZ—7A4—~v : RGB888(24bit)

CEEAR O LYyYT

FEEHLTWTH, BEREATELWEENH D FF, XD VIC B (&
XS THZE. BREATEEE Ao

- DAR(Display Aspect Ratio)h' 64 : 27 £/zi& 256 : 135 D VIC

BEE(EREN) - YTV Y TREKE 32kHz, 44.1kHz, 48kHz, 88.2kHz, 96kHz, 176.4kHz,
192kHz

- FreURIVEC 2
- 7#—~w b: Signed 24/32 bit, Little-endian
A7 —71— CONS8IFHDMIBEAHA>VYHT—T 1 —ATY,
AR
EFEERIZIMX8MPlus ® HDMI TX Oy hO—ZicEHESNTWEY,

#< 3.17 CON8 {5 &7

ey Eva I/0 B
B
1 HDMI_HPD In Ry N 7S50, HEAC(-). i.MX 8M Plus @
EARC_N_HPD E>. HDMI_HPD £ |ci##Eix
2 HDMI_Utility In/ Utility. HEAC(+). i.MX 8M Plus ® EARC_P_UTIL
Out v i
3 HDMI_TX2+ Out TMDS &—% 2(+). i.MX 8M Plus ® HDMI_TX2_P
k=
4 HDMI_TX2_Shiel - TMDS &—% 2 ¥—JLK
d
5 HDMI_TX2- Out TMDS &—% 2(-). i.MX 8M Plus ® HDMI_TX2_N
'y lc i
6 HDMI_TXT1+ Out TMDS =% 1(+). i.MX 8M Plus ® HDMI_TX1_P
vy iciERE
7 HDMI_TX1_Shiel - TMDS 7—% 1 ¥—JLR
d
8 HDMI_TX1- Out TMDS &—% 1(-). i.MX 8M Plus ® HDMI_TX1_N
k==
9 HDMI_TXO0+ Out TMDS 7—% 0(+). i.MX 8M Plus ® HDMI_TXO0_P
B lc i
10 HDMI_TXO_Shiel - TMDS ¥—% 0 ¥—JLR
d

BIL—bNRNyT77FNARELVTHIATZZEHTEET,
BICEA-861 #1&® VIC O— R,
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R

Ez Evs# 1/0 FiEe
=
11 HDMI_TXO- Out TMDS 7—% 0(-). i.MX 8M Plus ® HDMI_TX0O_N
B i
12 HDMI_TXC+ Out TMDS 70 7 (+). i.MX 8M Plus ® HDMI_TXC_P
k=
13 HDMI_TXC_Shie - TMDS 7wy 27 ¥—J)LR
Id
14 HDMI_TXC- Out TMDS 70w 7 (-). i.MX 8M Plus ® HDMI_TXC_N
v lciEs
15 HDMI_CEC In/ CEC{E5. i.MX 8M Plus ® HDMI_CEC £ v |ci##E
Out
16 HDMI_GND Powe ER(GND)
r
17 HDMI_SCL In/ DDC 7Av%. i.MX 8M Plus ® HDMI_DDC_SCL
Out vy iciER
18 HDMI_SDA In/ DDC &—%4. i.MX 8M Plus ® HDMI_DDC SDA £
Out VIR
19 5V_HDMI Powe EIREH S (5V_HDMI)
r

3652 V7 hU 7k

TINARAT 74

sysfs DRM 2525« L
A,

- hw:0 (ALSA)

. /dev/dri/cardl (DRM)

- /dev/Th0 (T L—LJIVy T 7)

. /sys/class/drm/card1-HDMI-A-1

UTOOTY REEFTSHZ ETHREBHNDESEELT 5T ENTEE

ED

[armadillo ~]# echo 1 > /sys/class/graphics/fb0/blank

MREDZITWEWSERIFLITOIANY Y RZEITULET,

[armadillo ~1# echo 0 > /sys/class/graphics/fb@/blank

3.6.5.3. #AAE

ERTEICDOVWTIE 16.2.8 BEFRRZITS) Z2ZRUL TS W,
FRIZRIBEAE VLR D (& Wayland TEHERRZTO I EZ#HEL TVWET,

3.6.6. EFHANZEITS

Armadillo-X2 [CEft UTc AE—H—TR EQBFEHAT/NA ANV T FANSERFEZHNT BHIC
& Podman A4 X =I5 AT FHEERT BERICKRA N OS BT /N1 A7 74 )L /dev/snd & E
TVENHDFT, UTIE. /dev/snd ZEL T debian 1 X—IY DS AV T+ %=ERTBHTY,
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[armadillo “1# vi /etc/atmark/containers/snd_example.conf
set_image localhost/at-debian-image

set command sleep infinity

add devices /dev/snd

[armadillo ~]# podman start snd_example

Starting ’snd_example’
b921856b504e9f0a3de2532485d7bd9adb1ff63c2e10bfdaccd1153fd36a3c1d

3.62 BEEHAZTS OO TFHERA
AVTFFARICAD, alsa-utils REDY TN 7 TEEEHETAZE T,

[armadillo “]# podman exec —it snd _example /bin/bash
[container “]#f apt update && apt upgrade

[container ~1# apt install alsa-utils (1)
[container ~1# /etc/init.d/alsa-utils start @
[container “1# aplay -D hw:N,M [Z 7 1 JLE] ©

3.63 alsa-utils Ic &K 2ZEHAETSH

(1) alsa-utils z4 > A M—=JLUEX T,
(2] alsa-utils Z#E8I L X I,
© BELLEIF7IILBEADBEEI 7ML EBELET,

aplay O5|#ich 5. M IFEFZEHALZW CARD 5. N FT/N\1 RF 52K LTWET, CARD
BEETNARESE, aplay ANV RIC I ATYavEEZSETHRTEED,

3.6.7. MIPI CSI-2 h X 5% {ERT %

3.6.7.1. \— Rz 7tk

Armadillo-X2 @ MIPI CSI-2 [&. i.MX 8M Plus @ MIPI_CSI(MIPI CSI Host Controller)ZFf|FAL T
WZEd,

Armadillo-X2 Tl&. MIPI-CSI > % —7 = —X(CON10)H* MIPI_CSIT ZFAL TWE Y,

Linux Tl&, A X35 B hspEgAN%Z VAL2(Videod4Linux2) F/INA A E U THIAT B2 &EMTER
ERS

HERE - MIPI D-PHY specification V1.2 #£#L
- MIPI CSI2 Specification V1.3 ##L(C-PHY feature %Z[&<)
- L=y 2(7—%), 1(vOv7P)
- mAEZEILI0OY 7 400MHz
- F—%L—hk:80Mbps - 1.5Gbps(1 L—>d7Dh)

BlArmadillo-X2 ICh X SIFTBLTWEE A,
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FFiR

A —Tx—
AR

- WZ7—=Tx—=xv h(YUV): YUV420 8/10bit, YUV420 8bit Legacy, YUV420
8/10bit CSPS, YUV422 8/10bit

- hZ7—74—<v ~(RGB): RGB565, RGB666, RGB888

- hZ7—=7#x—<v ~(RAW): RAWG, RAW7, RAWS8, RAW10, RAW12, RAW14

CONI0 IZAAXAZEHFERAD 1 FvroxIL(2 L—>)D MIPI-CSI 4> 5 —7 t—XT

ER

E5#&IF i.MX 8M Plus @ MIPI Camera Serial Interface(MIPI CSI1)ic#Em S

TWET,

K3 18CONIOBEIAXRIFETLFITILTZY NT—TILBI

£ BE X—H— 5%
BHIAx 1-1734248-5 TE Connectivity FRBR TAGHT 1 KHD)
4
16285
1+0,15 14+0,05 | 110,15
£03%0.2 ‘
N\
N 8)7tg:éS
1T
140,05 TP
I TYP. 2, /MIN,
THICKNESS:8.310.05
[Unit:mm]

X 3.64 CON10 #fpem7 L+ 7T 5y Nr—TILOFAR
# 3.19 CON10 E=5Hc7!

¥y Evg I/0 BiEH BESZI—
'S 7
1 GND Powe EIR(GND)
r
2 CSIT_DN_O In MIPI 7—% 0(-). i.MX 8M Plus @
MIPI_CSIT_DO N Evic#Emk. 17
R S
3 CSIT_DP O In MIPI 7—% 0O(+). i.MX 8M Plus @
MIPI_CSIT DO P EvIciEsE. 18
[l = 3
4 GND Powe EIR(GND)
r
5 CSIT_DN_1 In MIPl =% 1(-). i.MX 8M Plus ®
MIPI_CSIT D1 N Evici#Es. 20
By &l
6 CSIT_DP 1 In MIPI 7—% 1(+). i.MX 8M Plus ®
MIPI_CSIT_ D1 P EvIc#ER. 21
(RS
7 GND Powe EIR(GND)
r
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Ey Ev4 1/0 SiEA EETIL—
Cites 7
8 CSIT_CK_N In MIPI 28w 7 (-). iMX 8M Plus @ -

MIPI_CSIT_CLK N B> [C##x.
23 v &E
9 CSIT_CK P In MIPl 20y % (+). iIMX8MPlus® | -
MIPI_CSIT_CLK P E >k,
24y 4@
10 GND Powe EJR(GND) -
r
11 CSI1_GPIOO_3V In/ IERAEA. LARILEHIC AL VEXT_3V3
3 Out T i.MX 8M Plus ®
NAND DATAQO E v Ic#E. 26
(P
12 CSIT_GPIO1_3V In/ IERABA. LRNIVEHEIC =B U VEXT_3V3
3 Out T i.MX 8M Plus @
NAND_DATAO1 Evic#Ek. 27
RS
13 [2C2_SCL_3V3 Out 2Cr70Ov . LXRIIVEHIC =8 VEXT_3V3
LTiMX8MPlus ® 12C2_SCL ¥
VICER. BERETATK LTV
(VEXT_3V3). 28K &iE
14 [2C2_SDA_3V3 In/ 12C 7—%. LRNILEHIC #8HBL VEXT_3V3
Out T iMX 8M Plus @ 12C2_SDA
VicHER. BEIRET4TK IV YT
(VEXT_3V3)., 29 v &Rl
15 VEXT_3V3 Powe ERBA(VEXT_3V3) -
r
16 GND Powe EIR(GND) -
r
17 CSIT_DN_O In MIPI 7—% 0(-). i.MX 8M Plus @ -
MIPI_CSIT_DO N EviciERk. 2
R S
18 CSI1_DP_O In MIPl #—% O(+). iMX8MPlus® | -
MIPI_CSIT DO P EvIcEf:. 3
v EHE
19 GND Powe EIR(GND) -
r
20 CSIT_DN_1 In MIPI 7—% 1(-). i.MX 8M Plus @ -
MIPI_CSIT D1 NEVIC#ER. 5
Ey EHm
21 CSIT_DP_1 In MIPI #—% 1(+). iMX8MPlus® | -
MIPI_CSI1_D1_P Evic#ht, 6
v EHE
22 GND Powe EIR(GND) -
r
23 CSIT_CK_N In MIPl 28w 7 (-). i.MX 8M Plus ® -
MIPI_CSIT CLK N EvI(c#Ef:. 8
(P
24 CSIT_CK_P In MIPI 20w 7 (+). i.MX 8M Plus @ -
MIPI_CSIT_CLK P E>ic##. 9
vy L@
25 GND Powe EIR(GND) -
r
26 CSI1_GPIOO_3V In/ IERAEA. LARNILERRIC AL VEXT_3V3
3 Out T i.MX 8M Plus ®
NAND_DATAOQO E > (C#m. EiR
ETATKTINT YT
(VEXT_3V3). 11 EVEHE
27 CSIT_GPIOT 3V | In/ HRRAL . LAJLVZH#RIC #@EL | VEXT 3V3
3 out T i.MX 8M Plus @

NAND_DATAOT EvicHsf. Eik
ETA4TRKTNT v T
(VEXT_3V3), 12 v &#E
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Ey Ev4 1/0 SiEA EETIL—
= 7
28 [2C2_SCL_3V3 Out [2Cr0Ov . LRIVEKEIC #%H VEXT_3V3
L Ti.MX8M Plus @ 12C2_SCL &
ViR, BIRET4TK LT v T
(VEXT_3V3)., 13> &R
29 [2C2_SDA_3V3 In/ 12C 7—%. LRILEHIC ZRAL VEXT_3V3
Out T i.MX 8M Plus @ 12C2_SDA
VICER. BIRET4TK IIVF YT
(VEXT_3V3)., 14 E>&HtE
30 VEXT_3V3 Powe BIR(VEXT_3V3) -
r

36.7.2. V7 U PR

FINART7 - /dev/video2 [7]

1)L
3.6.7.3. ERAAE

MIPI CSI-2 A X % {ERY 25HA. Device Tree DEENNETI,

Armadillo-X2 TIFZEZETUTD MIPI CSI-2 1 XZ®D DT overlay Z=# UL TWE T,

DT overlay OfERAEICDWTIE M3.5.5. DT overlay Ic&2HRITA X #EBLTL I,

# 3.20 MIPI CSI-2 X ZHE® DT overlay

DT overlay 7 71 JL e
armadillo_iotg_g4-con10-arducam.dtbo arducam 1 X Z% MIPI CSI-2 TR 9 2BHICSHERLE
=0\,

armadillo_iotg_g4-con10-imx219.dtbo

Raspberry Pi @7 D imx219 1 X > % MIPI CSI-2 T#H#d
BIGEICSERLLIEE W,

armadillo_iotg_g4-con10-ox01f10.dtbo

OMNIVISION @ OX01F10 X 5% MIPI CSI-2 T##t 9 %
BalcERCEE,

3.6.8. GPIO Z#IfHT %
3.6.8.1. \— Rz 7%

GPIO (&, i.MX 8M Plus @ GPIO(General Purpose Input/Output) ZFIBBL TW& 9,

iR+ > 5 —7 x—X(CON11)T GPIO Z& X 21 R—MEERI D EDFARETY, RS VT —
7T —RADHIRICDWVWTIE T3.45. CONTT(HRERA Y5 —7 x—X)) 2BRULTLLIEE W,

- 5L ~JL:VDD_1V8
3.6.82. V7 hU 7k

TINARXT7 74

TIART74)

GPIO &%

/dev/gpiochip@

0~3T1(GPIOT_I0O00~GPIOT_IO31)

/dev/gpiochipl

32~63(GPI02_1000~GPIO2_I031)

/dev/gpiochip2

64~95(GPI03_1000~GPIO3_I031)

/dev/gpiochip3

96~127(GPIO4_I000~GPIO4_1031)

/dev/gpiochip4

128~159(GPIO5_I000~
GPIO5_I031)

NUVC WA SR EZERL T VAL2 FIRA RZEML TWBIBEEIF. BESHERDIREENGD £,
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sysfs GPIO 7 5 X7« Lo . /sys/class/gpio/
)

sysfs GPIO 7 5 RIFIH/X\— 3 > D Linux H—XI)L & D E RO A
IKESOTWET, iU P TUTr—ya v afAKT 2ROFAIEE T I
LEtA

FL P FUr—y 3 v EBEET 3158, libgpiod /Sy —YIca&Eh
577V —yavERklF Linuxk A—%)ILOY—XOA—RICEEFNTWS
> 7 )l(tools/gpio/)EEEICLTL S LY,

3.6.83. #AAE

AVTFFAHRTHET BT TV o= 3005 GPIO ZIKkSeoHiclE. Podman D14 XA =I5V 7
FZER T BBRICTRA N OS DT /N1 X7 74 )L /dev/gpiochipN ZEITHRENH D £9, LITIE./
dev/gpiochip2 ZJE L T alpine 1 X—I M5 DV T F KT 561 TI, /dev/gpiochipN ZET &,
GPION+1 Z#Eg 52 &N TEXT,

[armadillo “J# vi /etc/atmark/containers/gpio_example. conf
set_image docker.io/alpine

set command sleep infinity

add _devices /dev/gpiochip2

[armadillo ~]# podman start gpio_example

Starting ’gpio_example’
956a0fecc48d5ea1210069910f7bb48b9e90b2dadb12895064d9776dae0360b5

3.65 GPIO Z#& S e > 7 FHERHI

AVTFFARICA>TIONYY RT GPIO Z#1ET 282U TICRULET, <DFITIE GPIO3_1021 %##
ELTWE T,

[armadillo ~]# podman exec —it gpio _example sh
[container ~1# apk upgrade
[container ~]#f apk add Llibgpiod

[container ~1# gpioget gpiochip2 21 @

(X2

[container ~1# gpioset gpiochip2 21=1 ©

K 3.66 AvFFHAMNS Y RT GPIO Z#igET 541

@ GCGPOE=S2 OEEERELET,
O BELEEZERLET,
©® GPIO&EES 21 ic 1(High) #&ELET,

flilc . gpiodetect ¥ > KT L TWS gpiochip ZY A NKRTEEXT, UTDFITIE, IV
TFHEERT BEITE Uz /dev/gpiochip2 I N TWS Z EDRERTEE T,
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FFE

[container ~1#t gpiodetect
gpiochip2 [30220000.gpio] (32 Lines)

3.67 gpiodetect AV~ RDET
gpioinfo Y > R Tl&. EE U gpiochip DEMRIEHRERRT DI ENTEET,

[container ~1#f gpioinfo gpiochip2
gpiochip2 - 32 lines:

line 0: unnamed
Line 1: unnamed
line 2: unnamed
line 3: unnamed
line 4: unnamed
line b: unnamed
line 6: unnamed
line 7: unnamed
line 8: unnamed
line 9: unnamed
line 10: unnamed
line 11: unnamed
line 12: unnamed
line 13: unnamed
lLine 14: unnamed
Line 15: unnamed
line 16: unnamed
line 17: unnamed
line 18: unnamed
line 19: unnamed
line 20: unnamed
line 21: unnamed
line 22: unnamed
line 23: unnamed
line 24: unnamed
line 25: unnamed
line 26: unnamed
line 27: unnamed
line 28: unnamed
line 29: unnamed
line 30: unnamed
line 31: unnamed

”?"
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused
unused

output
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input

active-high [used]

active-High
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high
active-high

3.68 gpioinfo Y > RDET

CEF7OIZLDSRIET 2HRIE. GPIO BIEZ1 737U TH2 libgpiod ZFEAITH I ENTE

I

3.6.9.12C /N1 R%ZEHT S

3.6.9.1. \—RD 7k

2C 1> % —7 x—Rl&. i.MX 8M Plus @ [2C(12C Controller)Z#|FBL TWX9, F/z. i2c-gpio
ZRHT B ET, 12CNNAEEBINT B ENTEEXT,
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FITHRA VY —T7 2 —A(CON11)T 12C ZHFB K 3 R—MLEKRT DI EMNABETT, YhR1 V5 —
TT—ADMERKRICDOWVWTIE T3.45. CONTT1(RERA VY —T7x—R)1 Z2BLTLESTV, E5KIZ
i.MX 8M Plus @ 12C O~ hO—5(I12C4. 12C5. 12CO)ICEHINTWVWET,

- RRT—YEXL — b 384kbps

. £2LAX)L: VDD _1V8

Armadillo-X2 THIAL TW3 I2C /N &, #Efiia D 12C T/INA XA EZRICKRULET,

#*3.2112C /X1 R

12C /XX 12C F)IN1 X
NS TINA A%
0(12C1) 0x25 PCA9450(PMIC)
1(12C2) Ox2c¢ USB2422(USB /\7)
0x32 RV-8803-C7(RTC)
2(12C3) 0x48 SEOS0(EF 27T L XV h)
3(12C4) BT /N1 REL

36.9.2. V7 U7tk

Armadillo-X2 OIFFERRETIE. CONFIG_I2C_CHARDEV &R &> TWB e 1 —H—R T4
TI2CTNA R ZHHT B ENTEXRT, I—H— R A N\ZHHI ZHEE Linux I1—=xILTI2C
TINA RNCHIHT 2T /INA AR ZANEENCT 2RHENHD XTI,

HERE - RR70v7: 384kHz
TINART 7 - /dev/i2¢c-0 (12C1)
1L

. /dev/i2¢c-1 (12C2)
. /dev/i2c-2 (12C3)
.- /dev/i2c-3 (12C4)

/dev/i2c-6 (&, HDMI DDC T3,

=

3.6.9.3. #AAE

AVFFHNTEMET B 77V —>a3rh 5 12C ZKk S 2oHICiE. Podman Q4 XA =I5V T+
HERRT BBRICRZA N OS HIDFT/INA X7 74 )L /dev/i2c-N ZEITHENH D £9, LUTIE. /dev/
i2c-1 ZE U T alpine 1 X—=I M5V TF+Z2ERT 28T,

[armadillo ~]# vi /etc/atmark/containers/i2c example.conf
set_image docker.io/alpine

set _command sleep infinity

add_devices /dev/i2c-1

[armadillo ~]# podman start i2c_example
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Starting ' i2c_example’
efaleb129¢c1f036a709755f0d53b21a0f2a39307ecae32b24aac98c0b6567bf0

3.6912C 2H 5 fcHhD I T FHEEHI

AV FFAICAD. i2c-tools [c&EENS i2cdetect ANVY REFESTAL—T TP RLRZHRT S
EMTEET,

[armadillo ~1# podman exec -it i2c_example sh
[container ~J#f apk upgrade
[container ~1# apk add i2c-tools
[container ~]# i2cdetect -y 1

01 2 3 45 6 7 8 9 abocdef
00: e

’I@. —— e e e e e e e

20 —— e e e e - —— —— —— —— —— — ——

30: = == == == == m= = == = —m o = = (U - -
40: —= == == —= = = = —m o - - -
BO: UU == == == == == == m= mm = em e e e o
60: —= = == == == == == == §8 = == == == —= —= —-
70: —= == 72 == - —= - —

3.70 i2cdetect AV Y Ric &K 2HERH
3.6.10. SPI /N4 A& {#EHRT 3

3.6.10.1. \— R =z 7tk

IR 7 —7 1 —X(CON11)T SPl #& K 2 h— MNLIRT 5 EHDAIEETT, IhRT VT —T T —
ADERRICDWTIE T3.45. CONTT{HRERA Y9 —7x—R)1 ZRLTLEE LN,

- &R 0Ov Y REKRE 66MHz(Y — R)/23MHz(Z 1 )
- 5L X)L :VDD_1V8
3.6.10.2. EFRHAE
AVTFRTEET B 77V T —2 3 0h5 SPl ZiRkSfcdicid. Podman A A=Y N5V T F

ZER T BBRICRA K OS BIDTI/INA X7 74 )L /dev/spidevN.N ZETHEINHB D ET, UTIE. /
dev/spidev].0 ZE U T alpine 1 X—I M5 AV TFE2ERT BB TT,

[armadillo “J# vi /etc/atmark/containers/spi_example. conf
set_image docker.io/alpine

set command sleep infinity

add_devices /dev/spidev1.0

[armadillo ~J# podman start spi_example

Starting ’spi_example’
45302bc9t95eef0e25cH5d98act198d96fchbbec1t83e791018ched221cc1f4523

X 3.71 SPl 2% S5 D> 7 HERBI

AV TFFARICAD, spi-tools ICEFENS spi-config ANV Y RZEFE > TIREDREZERIT D&
TEEY,
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[armadillo ~1# podman exec -it spi_example sh

[container ~]#f apk upgrade

[container ~1#f apk add spi-tools

[container ~J#f spi-config —-device=/dev/spidevl.0 —q
/dev/spidevl.0: mode=0, Llsb=0, bits=8, speed=500000, spiready=0

3.72 spi-config <Y Y Ric &K 2HEEEH1
3.6.11. CAN F\1A X %=EMHT S

36.11.1. \—RD 7tk

IERA V5 —7 1 —X(CON11)T CAN ZHK 2 R—MLERT 22 EDAIEETT, hiRT VY —T 11—
ZDHARRICDWTIE T3.45. CONTTHLEA VT —T7 2 —R); #SRULTLIEE W, E5EIZIMX 8M
Plus @ FLEXCAN(FLEXCANT. FLEXCAN2)Ic¥EmSNnTWET,

- CAN FD. CAN 2.0B 70O k J/LXI

- 5L ~XJL: VDD_1V8
3.6.11.2. FRHAE

AVTFRTEETZ 77U T—yavhs CAN BEZITSOHICE. Podman O X—Im5 0
VTFTEMERT BRIC. AT FEERITIBRY NI =& LT host Zz, #BBR& LT NET_ADMIN %

BEITBIURENHDFET, LUTIFE. FYRNT—2&0LT host Z., #ERE LT NET_ADMIN Z3EE L
T alpine A X—=I N5V T+ ZERT 28 TT,

[armadillo “1# vi /etc/atmark/containers/can_example.conf

set image dockage. io/alpine

set_command sleep infinity

set network host

add _args --cap-add=NET_ADMIN

[armadillo ~]# podman start can example

Starting ’can_example’
73e7dbce86e84eef337bbc5c580a747948094b87015bb34143da341b8301c16a

[ 3.73 CAN Z& S5 e D> T F1ER Bl
AVTFARIZAD, ip ANV RTCAN ZEMICT B ENTEET, UTIC. REFAZRLET,

[armadillo ~]# podman exec —it can example sh
[container ~1#f apk upgrade

[container ~1# apk add iproute2 (1)
[container “1# ip link set can@ type can bitrate 125000 (2]
[container “J# ip Link set can@ up ‘3

[container “1# ip -s link show can@ (4]
4: canQ: <NOARP, UP, LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UP mode DEFAULT
group default glen 10

Link/can
RX: bytes packets errors dropped missed mcast
0 0 0 0 0 0
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TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0

3.74 CAN O=EDH

Q@ CANODEREDOHICHER iproute2 A VYA M—=)LULE T, ITICA VA M=)LEHDHEIE
RETY,

(2) CAN DBE&EEZ 125000 kbps I[CERELET,

(3) canQ 1 V7 —J7 1 —R%EERHLEI,

(4 can0 1 >V —J7 1 —ADBREDOFEARAZRRULET,

3.6.12. PWM ZfEAT 3

3.6.12.1. \— R =z 7tk

IR 7 —7 1 —X(CON11)T PWM Z&HK 4 R— MMERT 22 ENAIRETY . kT VT —7 11—
ADERRICDWTIE M3.45. CONTT{HEERA Y5 —7x—R)1 Z8RULTLEE N,

- RAKRERE: 66MHz

- 2L AN)JL: VDD_1V8
3.6.12.2. HRAE

AVTFFARTEET D7 7Y T =23 rh s PWM =ik S HIciE. Podman D4 X—=Ihs5 V7T
FHVER T BBRICRA N OSHID /sys T4 LU MV EEIRENHDET, T7AIMNRETEYD Y
RENTEITH, HRANDERICE> TEZAFTADTTERLIZEI W, BUTIE. /sys ZE L T alpine

AX=INSAVTFZEHT 2P TY, JITESN /sys To LI MV IAVTFROEU /sys
EXT Y hahEd,

[armadillo “J# vi /etc/atmark/containers/pwm_example. conf
set_image docker.io/alpine

set command sleep infinity

add_volumes /sys

[armadillo ~J# podman start pwm example

Starting ’pwm_example’
212127a8885e106e0ef7453545db3c473aef5438f000acf4b33a44d75dcd9e28

3.75 PWM %Rk S5 feh D> 7 HERHI

AV TFFARICAD, /sys/class/pwm/pwmchipN 7« L7 K UKR® export 7 7 )LIC 0 ZE XA
BET/RADESICEDET, LUTIC, /sys/class/pwm/pwmchip2 %1k S I5E DEERESIZ R U
x£9,

[armadillo ~]# podman exec —it pwm example sh
[container ~1# echo O > /sys/class/pwm/pwmchip2/export (1]
[container ~1# echo 1000000000 > /sys/class/pwm/pwmchip2/pwmd/period (2]
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[container ~J# echo 500000000 > /sys/class/pwm/pwmchip2/pwm@/duty cycle (3)
[container “1#f echo 1 > /sys/class/pwm/pwmchip2/pwmd/enable 0

3.76 PWM D EN1ERTES!

pwmchip2 % export UL,

Az 1 MIcLET, BT/ BTY,
PWM @ ON FKfEl Z2 0.5 MICLE T,
PWM HAZBMICLET,

3.6.13. I2S(SAl) Z{EHT 3
3.6.13.1. \— R  Pi#

12S ZH& K 3R—MLEERT 22 ENFRETT, E5RIEIMX 8M Plus DEEBBRA—FT 1 A1V 57—
7 T —RASAR)ICEHRINTWVWET,

(-~ )

- 5L AX)L: VDD _1V8
3.6.13.2. ERAAX
Armadillo -1 b ® Howto IC T 12S ZFERIT 202 L TWEITDT, #F552RBL TSI,

Armadillo Y k - Howto I12S ERDOA —F ¢« A J1—F v 7 ZERY 3 5% (Armadillo-loT ' —
U1 G4/X2)

https://armadillo.atmark-techno.com/index.php/howto/aiotg4-i2s-tlv320aic31 10

3.6.14.PDM Y1 7V Z{ERI %

3.6.14.1. \— R = 7tk

L& RDEICAE -7 PDM MIC Z8& XK 4 /R— MNLRT 2 2 EDAIEETT , E5#&IE i.MX 8M Plus @
PDM~YA4 270744245 —7x—XMICFIL) IC#EfHi s TWET,

- §5L~JL: VDD_1V8
3.6.14.2. ERAAE

Armadillo - b ® Howto (T PDM ¥ 7 ZER T 582 EHLTWEIDT, #F655%Z5RBLT
Ur-19%

Armadillo %1 k - Howto PDM Y1 ¥ Z{EHY %A% (Armadillo-loT '— k7 =4 G4/X2)

https://armadillo.atmark-techno.com/index.php/howto/aiotg4-use-pdm-mic
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3.6.15. RTC Z{EHY %

3.6.15.1. \— kU = 7 {t#k

Armadillo-X2 DU 7 I)LZ 4 L2 Ay 7, Armadillo-X2 [CE & = 117z Micro Crystal & RV-8803-
C7 8LV, i.MX 8M Plus @ SNVS_HP Real Time Counter ZFf]FHL TWX 9,

Hehe . FS—LEDRABYIR— K
Ay —71— CONIBEUFILIALIOYIDNY 7y TRA VI —T1—RTF, S
A BRI S NTHRAT — 5 ERIBS B WEAIC SEAC RS W,

CON13 [cid CR1220. BR1220 FD&Eitz#Ef I 52 &N TEXT, UTILY
1 L7080y 7 ORIRFROHTHEEMIE. T—F>—hLEl 240nA(Typ.) T,

7 3.22 CON13 5=HcH

Ev&E Evg 1/0 il

5

1 RTC_BAT Powe YFZIFA LAYy DNy T Ty TRERAN
r (RTC_BAT)

2 GND Powe EJR(GND)
r

REMEIATOVZIIALIOY T ZRELTE
h. FHAZEFABERE-20C~70°CT 8 (&E1E)
T9Y,

U7ZILTA L0 0y 7 OREREIFABREICKE <
TEEXTEITDT, ERRETOTDRFIEDHER
ZEEVNWNCLET,

BERILY —AEET B, BYOEAARPR
EEREENEWLS C. BETORYEROESR
BEDRERE 1T > TR E W,

36.15.2. V7 hU = Ptk

FINA R T 7 - /dev/rtc (/dev/rtcd ANDIRY v YUVY)

1)L
. /dev/rtc@ (RV-8803-C7)

. /dev/rtc1 (SNVS_HP Real Time Counter)

RV-8803-C7 A /dev/rtcd . SNVS HP Real Time
Counter h* /dev/rtcl &7 5 &S5, Device Tree TL
L AV TP AZRKELTWVWET,
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FFE

Linux 71— *)bd)/\—)a > vb5.10.86-r0 UETIE. NTP —/\—¢&
RTC = #Z|REHE U 2355, rtcO (RV-8803-C7)Ic D ABFAMMFETRES L E
ER

Linux /71— *)W)/\‘—\‘/“a > v5.10.52-r1 TlE. NTP H—/X\—& RTC %
BrXIEHA U 72354, rtcO (RV-8803-C7) & rtc1 (SVNS) OMA ICEFZA
REINTVWE U,

RV-8803-C7 (. #7 O MICUD 7 T —LBIDAHZRESED I EN

TEFEEAo O KO 30 MOEFIC, 1 WRICT S—LDIES L SICERE
LTH. RBRICTZS—LBIDAHDNRETZDIZ0ORK 172 0HERDR
ER

PI—=LENDRAHE. TINART7AIEHTHRET S ENTEXRT,

SFEMABRICOWTIE, Linux A—RJILDY —XOA—RIC&FNTWS KF 1 X ~(Documentation/
admin-guide/rtc.rst) > 7 )L 707 7 L (tools/testing/selftests/rtc/rtctest.c) ZSR U T £ &

LY,

3.6.15.3. ERAAE

JYTFANS RTC ZikS7co

IZid. Podman QA X—=IHh5 AV T+ ZERT BERICIKA N OS

BIDFINA A7 74 )L /dev/rtcN ZiET EEEIC. RTC NORIDREETOHDIERGETHE
NHDFET, LUTIE. /dev/ricO #EL T alpine 1 X—I W5 AVTF+HEERT 2HTT, EEE L
T SYS_TIME £ELTWE T,

[armadillo ~]# vi /etc/atmark/containers/rtc example.conf
set_image docker.io/alpine

set_command sleep infinity

add args --cap-add=SYS TIME

add_devices /dev/rtc0

[armadillo ~1# podman start rtc_example

Starting ’rtc_example’
025209e0d96143¢c2911239a8397b7002¢c3eaab057e031d8abb765df5707d75bd

X 3.77 RTC &> e D > 7 FH1EHHI

JIYTFARIEAD, hwclock A¥ Y KT RTC OFZIRRERENTEEXT,

[armadillo ~J# podman exec -it rtc_example sh

[container ~1# hwclock (1)
Thu Feb 18 05:14:37 2021 0.000000 seconds

[container “]#f date --set "2021-04-01 09:00:00” (2
Thu Apr 1 09:00:00 UTC 2021

[container ~J#f hwclock —--systohc (3,
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R

[container ~J# hwclock (4

Thu Apr 1 09:00:28 2021 0.000000 seconds

3.78 hwclock ¥ Y Ric &% RTC OEAIRR & REH

(-~ o)

3.6.16. ElRZANT S
3.6.16.1. )\— R = it

CON14, CON15 EEBRANADAYH—T7 2 —XTT,
15 —7 — Rtk CONT4 ICIFDC Y vy INEEENTED,

RTC ICRESN TWSIRERAERRLE T,
VATLRRE 2021 F4 B 1 HOK O 0#
VAT LER%Z RTC IcRREEFT,

RTC ICRRESN TVWARAUNEEINTWDZ EZERLEXT,

— =

(- axX A&

LET,

X 3.79. ACF75 75D

(CON14) BEY—2) ERAUBUEY—IDH B AC 7Y TIDMERTEX T, b
TS 7EAE2.Tmm AELSEMM DHDERD KT,

S@®

B 379 AC 7575 DiBE~—7
A5 —7 x— Atk CONTS ICiF 2mm EYFDIA NPV TIIL AR FERELTWVWET,

(CON15)
% 3.23 CON15 #HaAx/ 4 &dmaxy 56
& FR ik A—h— &
BHIx S02B- J.S.T.Mfg. HFAEM SATRF 1 XH
%5 PASK-2(LF)(SN) 7=0)
AR PAP-02V-S J.S.T.Mfg. -
745
avey SPHD-001T- J.S.T.Mfg. ERER AWG26~
~ P0O.5 AWG22
SPHD-002T- J.S.T.Mfg. BERER AWG28~
PO.5 AWG24
%< 3.24 CON15 {5585
ey BV I/0 B2
H#5
1 VIN Pow EIRAT(VIN)
er
2 GND Pow EIR(GND)
er

CON11. CONT4. CONT5 OEES 1 >~ (VIN)IZESE S hTH 0. A
ICEBEEMIETZ EIFTEE Ao
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T—hozA GAIKEHRLTHNS AC TS 72y McELTLEE

If AC 75 75 %={FERTZEIE. AC 75 75D DC 7> % Armadillo-loT
LYo

BREZBRATSIRIEE. AVTFUHIcEZSncERMZkRcH. BERZ
Ui, —EREULGORENHBD T, AFEEY MHIEDAC 75T
Y DIZBICKLERKEIIUTOEED TI,
- DC 7S 7AITERZYIMTLIIZE K957

- ACT7SJRITERZYIMILIIZE K91 2

AV FUYIEEAS N BENRG ZHICEREBRALLSA, B
Y—rUABFENT. BBLAVEOBEREAORRL RN ET,

3.6.17. BEIT/I\AM AZZEEI D
3.6.17.1. )\— R = 7{#

He JP1 FREIT/NA RREY v VINTT, JP1 DRET, RET/NARERET ST
EMTEET,

F3.25 Iv VINDIRREEEET/INA R

JP1 DIREE BET/INT R
Fd—=—T eMMC
Y3—»h microSD(CONT)
AV —TT— % 3.26 JP1 {555
ALK EvE Ey& 1/0 SteR
=
1 JP1 In EE) T\ ARERES. iMX 8M Plus @
BOOT_MODEOQ £ vic##i. Bk LT 100kQ FILF TV
2 JP1_PU Out HEiR ET4.7kQ ZIL7 v Z(VDD_1V8)

36.18. I— XA v FZFEHITS

3.6.18.1. \— R = 7k
Armadillo-X2 ICE#HINTWBEI—H -1 v FIClE. GPIO i ERINTWET,
Av5—7x— SWIE I—Y—RITERICHATESZHRULRI VALY FTY,

AR
% 3.27 SW1 5585l
‘E.‘Ijn?nﬁ P B
5
SW1 1—H—Z1y i.MX 8M Plus @ GPIO1_I013 E>iciEs. Eik ET 10kQ 7L
F 7w Z(VDD_1V8)
(Low: ¥ EZ N 7oIREE. High: I 1 TULRLVREE)
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36.182. V7 U = Ptk

Linux Tl&. 1—%—ZET1A XY k(Press/Release) 2@ T5 &M TEET, Linux Tld. GPIO
EHmAF—R— R KS1/\(gpio-keys) THIHTZZ &N TEET,

AP -RA Yy FELEFIE. RICRITF-OA-RINFDHTENTWVET,
#3.28 ¥—1—KR

A—H -1y F *—1J—FR ARYMI—R X11 ¥—3—R
SW1 KEY PROG1 148 XF86Launch1
EC25-J RI KEY PROG2 149 XF86Launch2
FHY KEY_PROG3 202 XF86Launch3
F KEY_ PROG4 203 XF86Launch4
PWR_OFF KEY POWER 116 XF86Power0ff
REBOOT KEY_RESET 408 AN

FINA A7 7 - /dev/input/by-path/platform-gpio-keys-event (8]
1)L

3.6.18.3. ERAE

Armadillo-X2 [l E1——RAM v FHIREREEINTWET, INSODRAALYFDTyva/)U—A
Ry NZEBT 2eHICiE. Podman OA4 X—IDS AV T+ ZERT BBRICTRA N OS Al /dev/
input 7« L7 MU ZEITRENHD X9, LUTIE. /dev/input ZE L T alpine 1 X—IY M5V T
FTEERT ZHTT, I TESIN /dev/input T« L7 KNJIXOYTFAD /dev/input [c<¥ TV k
INnEd,

[armadillo ~]# vi /etc/atmark/containers/sw_example.conf
set_image docker.io/alpine

set_command sleep infinity

add devices /dev/input

[armadillo ~]# podman start sw_example

Starting ’sw_example’
c0cd8hb801883266197a3c20552b0e8b6c7dd473bb0b24e05bf3ecdb581c822b9

¥ 3.80 A —H—XA Y FDARY NEeWET2HOYTFHEEH
AVTFFARICAD, evtest AV RTARY NEHERTEEXI,

[armadillo ~]# podman exec -it sw_example sh
[container ~]# apk upgrade
[container ~1#f apk add evtest
[container “]# evtest /dev/input/eventl
Input driver version is 1.0.1
Input device ID: bus 0x19 vendor 0x1 product Ox1 version 0x100
Input device name: “gpio-keys”
Supported events:

Event type 0 (EV_SYN)

Event type 1 (EV KEY)

Event code 28 (KEY ENTER)

Properties:
Testing ... (interrupt to exit)

BIUSB ¥ —R— RAEZERLTA YTy hFNARZEBMLTWRIBEER. BSHELRDITREELIHDET

128



Armadillo-X2 &R~ =17 Bk
Event: time 1612849227.554456, type 1 (EV KEY), code 28 (KEY ENTER), value 1 (1]
Event: time 1612849227.554456, -----—-—-—-——- SYN REPORT ----—-——————-
Event: time 1612849229.894444, type 1 (EV _KEY), code 28 (KEY ENTER), value 0 (2]
Event: time 1612849229, 894444, -----—-———————— SYN REPORT ----—-—-————-
3.81 evtest AV Y Ric &k 2HERAI
(1) SW1 DR Y Tyoa ARYNERHBUZEEDERR
(2) SW1 ORZ Y VY= AR N ZERBUEEZEDERR
I—H—AAyFETREICH LT, MlIN<EEZIEETE S buttond &EWSHEEENH D FT, il
& 16.16. MY PFx—%ikK>, 2SBLTIIEE W,
3.6.19. LED = f#ERHT 3
3.6.19.1. \—= R oz 7k
Armadillo-X2 [CEHnTWas 11— — LED Icid. GPIO iMEHRINnTWEd,
AV —Tx—RAftHk LED3 . 21— —RITEHICFATZ%LED TY,
(LED3)
& 3.29 LED3 mikRE
‘:il};%ﬁ 2R () ELL
k=)
LED3 3—H— NSV IRF7%FZBHLTIMX 8M Plus @ GPIO1_1014
LED (%) VI IERE
(Low: SEXT. High: s47)

A —T71—Xt8K  LED4 (&, Armadillo-loT ¥— kU x4 G4 OEREZAHD LED ¢9,

(LEDA4)
% 3.30 LED4 o ik%E
BEE AT(B) 7N il
k=)
LED4 EIR LED(#%) J=V4] VDD_3V3 pMitisEs it
SEKT VDD_3V3 M i Tz

3.6.192. V7 hU =z 7Kk
Linux Tlx. GPIO ##tF LED R - /\(leds-gpio) CHlIfHIT B &M TEET,

sysfs LED 7 2 X7« L% - /sys/class/leds/ledl
N

3.6.19.3. ERAAE

Armadillo-X2 [l LED B"RESNTWET, 5D LED ZikS728iciE. Podman DA X—3
MNSAVTFHZERT BRICRAN OSHID /sys To LY NV ZEITHRENHD XTI, LED V5 AF v

L2 bY & LED OXinZERICRLET
®331LED Y5 A7« LY U & LED O

LEDYZ2XF«sL oKV A1V5—7x—2R T7AILNNYA

/sys/class/leds/led1/ 11—t — LED ## none
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BITIE, /sys ZE UL T alpine 1 X—IDS AV T+ ZERT 2H T, CZTESIN /sysTa L
JRVIEIYTFAD [sys X TV REINET,

[armadillo “]# vi /etc/atmark/containers/led example.conf
set_image docker.io/alpine

set command sleep infinity

add_volumes /sys

[armadillo “]# podman start led example

Starting ’ led_example’
c770f76d7714f4cceb1229be2240382bded236c2¢51bb6b866bc0098c2ch987a

X 3.82 LED =& > b > 7 FHERH

Y7 FHWIZAD, brightness 7 7 1 JLICfBZEZ AL I & T LED ORUT/EITZT5I &N TER
T 0 ZFEALEHEL. O LIANDIE (1~255) ZFERALERITLET,

[armadillo ~]# podman exec -it led example sh
[container ~1# echo @ > /sys/class/leds/led1/brightness
[container ~J# echo 1 > /sys/class/leds/led1/brightness

3.83 LED D s4T/HXT DT
brightness 7 7 M L ZFAHT & T, IRED LED OREZSEITZ I EHOETT,

[container ~1# cat /sys/class/leds/led1/brightness

3.84 LED ORREZRTYT D
Linux Tld. LED #H 3B EDI A I VI THSBEZIENTEEFT, Ihzx: ThUH, EFEVET,
LED 7S XF«4 LI NULIT®D trigger 77 A INEEEZIAD &K >TLED OSKT/EATICKNY
HERETDIENTEEXYT, trigger THR—RESNTWBEREIFIATDOED TY,

#& 3.32 LED MY HOERE

BE B

none RUAZERELEEA

mmc 1 microSD X0y hDF IV ERAZVFIcLET

mmc?2 eMMC O7 VATV 7IcUET

heartbeat DD KL S ICRIT BT ZITVWET

default-on FIC Linux A—XILHSFERALET ., LED ARTUET

trigger 77 ML EGZAHETETSR—RMULTWB RN HE, BEBMORKN) ARRRESNES, [1H
FWTWBEDONIRED N HTT,

[container “1# cat /sys/class/leds/led1/trigger

[none] rc-feedback bluetooth-power rfkill-any rfkill-none kbd-scrolllock kbd-num
lock kbd-capslock kbd-kanalock kbd-shiftlock kbd-altgrlock kbd-ctrllock kbd-altl
ock kbd-shiftllock kbd-shiftrlock kbd-ctrlllock kbd-ctrlrlock rfkill® rfkilll di
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sk-activity disk-read disk-write ide-disk heartbeat cpu cpu@ cpul cpu2 cpu3 mmc2
default-on panic mmcl

385 ML TWB LED kY HZERR
UTOIAXYY RZRTITDE. DHEDK S ICRIT/ B ZITVWET,

[container ~1# echo heartbeat > /sys/class/leds/led1/trigger

3.86 LED ® kU A< heartbeat 3 8ET S

3.6.20. Bluetooth =% >

AV T7+ADS Bluetooth xS (ClE. AV T HEREICRANRY NT =0 ZFERT SHIC,
NET_ADMIN DIERZEITHENH D £I, "X 3.87. Bluetooth k> A>T FDIERHIL (T, alpine
A4 AXA—=3IH 5 Bluetooth #i%k> AV T F%=1ERT 2/ =2 RUET,

[armadillo “J# vi /etc/atmark/containers/bt example. conf
set_image docker.io/alpine

set command sleep infinity

set_network host

add args -—cap-add=NET ADMIN

[armadillo ~]# podman start bt example

Starting ‘bt example
45fe1eb6b25529f0c84cd4b97calaef8451785Fc9a87a67d54873¢c1ed45b70a4

3.87 Bluetooth &> > 7+ DIERHI
AT FARATRERY 78075214 YA =)L U T, Bluetooth Z&£&L X9,

[armadillo ~]# podman exec —it bt example sh
[container ~1#f apk upgrade

[container ~]#f apk add bluez

[container ~1# dbus-daemon --system

[container ~1# /usr/lib/bluetooth/bluetoothd &

3.88 Bluetooth Z&£#)9 %174

Zhic kD, bluetoothctl T Bluetooth #88D A F vV PRTF Y VIR ENMTZZLSICHEDEFT,
{TFIC. bluetoothctl AV Y RTCEABEZRZ AT > L TR VT %Z{T56IZRUET,

[container ~1# bluetoothctl
Agent registerd
[..CHG..] Controller XX:XX:XX:XX:XX:XX Pairable: yes

[bluetoothl# power on (1]

Changing power on succeeded

[..CHG..] Controller XX:XX:XX:XX:XX:XX Powered: yes
[bluetooth]#f scan on (2]

Discovery started
[..CHG..] Controller XX:XX:XX:XX:XX:XX Discovering: yes
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.NEW..] Device AA:AA:AA:AA:AA:AA AA-AA-AA-AA-AA-AA
.NEW..] Device BB:BB:BB:BB:BB:BB BB-BB-BB-BB-BB-BB
.NEW..] Device CC:CC:CC:CC:CC:CC CC-CC-CC-CC-CC-CC
.NEW..] Device DD:DD:DD:DD:DD:DD DD-DD-DD-DD-DD-DD
.NEW..] Device EE:EE:EE:EE:EE:EE EE-EE-EE-EE-EE-EE

[bluetooth]if pair AA:AA:AA:AA:AA:AA (3

[bluetooth]# exit (4]
[container ~1#

B 3.89 bluetoothctl A¥ Y RICKBAFv 2 ERTYU T DA

AV hAO—ZZEEBULEY,

BiOsRE A UET,
RZVYVTUIZWEERD MAC 7 RLZAZEBELTRFZY VI ULET,
exit T bluetoothctl D 7OY 7 &K TULET,

3.6.21. Wi-SUN F/X\1 X Z %>

Z ZTldE Wi-SUN 781 A UART TERSNTWBHBEDFZRLET. 0BG IVTFA
THEIT D7 TV T—230h5 WIi-SUN FINA A TEBEZTDHICIE. Podman O X—IH5 0
VT FEERT BERICRA N OS BIOT/NA X7 71 )L /dev/ttymxcN D55, Wi-SUN &EXISd 26
DEETHENHD F£T, AT /dev/ttymxcO ZE L T alpine 1 X—I M5 AV T+ Z1ERT B4
T9,

(-~ )

[armadillo ~]# vi /etc/atmark/containers/wisun example.conf
set_image docker.io/alpine

set _command sleep infinity

add_devices /dev/ttymxc0

[armadillo ~]# podman start wisun example

Starting 'wisun_example
ef9aba2f7eeed236ch28c1tbf5090a6f0db9d6dfe7t3a34573867e0833dd3122
[armadillo ~J# podman exec -it wisun_example sh

[container “J#f Ls /dev/ttymxc®

/dev/ttymxc0

X 3.90 Wi-SUN F/X1 A%z Kk S5 1D > T FHERH
AT F+AMS, /dev/ttymxcO ZfE> T Wi-SUN F—F DXZENTED LS ICED T,

3.6.22. EnOcean &/\1 X &>

Z ZTIE. EnOcean T/\A ZH' UART TERi SN TWRIHEEDFZRLET, CDIFE. IVTF
NTEMETBZ 77U —3>rh 5 EnOcean /N1 A TEIEZEITS fedicld. Podman DA X—Ih
S5IAVFFEERT ZBICRA N OS BIDF/NA X7 74 )L /dev/ttymxcN @S5, EnOcean &3t
TE2HLEDEEITHENSHDET, LUTIE /dev/ttymxcO ZE U T alpine 4 X—IYHh S AV T+ %E/ER
I56ITY,

[armadillo ~]# vi /etc/atmark/containers/enocean example.conf
set_image docker.io/alpine
set _command sleep infinity
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add devices /dev/ttymxc0

[armadillo ~]# podman_start enocean example

Starting ’enocean example’
a808hb491a10079078d8c72a7b36966d918261413657fe054tb8d7187b0d4b31¢
[armadillo ~]# podman exec -it enocean example sh

[container ~1# ls /dev/ttymxc@

/dev/ttymxc0

3.91 EnOcean /N1 A%k S5 fcbD > 7 F1ERHI
AVTFF+REMNS. /dev/ttymxcO Z{E > T EnOcean F— % DXZENTED L SICHED XTI,

37.V 7 07 DEE
Armadillo-X2 ZFWRBEDY 7 kU 7R E, —ROBEALAARREEERNICIIZTDDEE
o UM U. Armadillo Base OS EWS3H OS #EB&H L TWBie., VI M T 7 OERFICIIFED

RAYEDWDOOHDET, RETIE. FNSDEREFICEEINE Armadillo Base OS B DRA
YRMTOWTHBALTWEZXT,

3.7.1. AREBEDVPHARITZ2HED, ARLEBELTVLWWVHD
Armadillo Base OS Tld. HHAAAMERICEWTRLEICRDIRL BIEELZIELETEH UL TWVWET,

X 3.92. HEREIIFEAEITDIHD. HRLELTVLWWE®D; (. Armadillo Base OS #EH & GZicH W
T. BEEVERITZHDOERELALLTVWNVEDE X EHKTT,

i ™
APP

\_ J r R
\ R
[ Linux Z3—=J1 ) BIFAE
. Ty =07 a0
[ 5 hO—4— ADFFLR
\_ V,

X 3.92 ARENMARTSHD. RELBLTLWVWDHD

HELLSTVWWEDICDWTIEFERFAEZZEZDINEEFHDEFFA,. HEIDHDICK > TERFTZED
BIENTEET,

372. 1—Y—-F7T7Vr—> a3 v OEKG

Armadillo Base OS TIZEAWNICI—F—F7 VT — 3% Podman AT+ ETETLET,
FDIz., ETEIEL LT Armadillo Base OS #E# T 2NEEH D T Ao
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Podman . AU YT+ ZkKkZx3Y 7 87U 7 TH3 Docker [https://www.docker.com/] &
BEAMICHEBENHD XTI,

VPU XU NPU ZEEY 2B81E. 7y M= 77 /H R T % Debian GNU/Linux X—X D 3
v F F A4 X — ¥ [https://armadillo.atmark-techno.com/resources/software/armadillo-x2/
container] DERZHEL I H. T IE Docker Hub [https://hub.docker.com/search?
type=image&image_filter=official] HEMNSEWVENT A ANV E2—Y 3>y DAVTFAX—Y
ZRRUTCHEIBZIENTEXT,

3.7.3. A7 D&t

A—H—=—77Ur—=y3>007F. FEEGREBORREZBEO—BICKRDHNIHEL TR E
EHELUET,

3.7.3.1. QY DREEM

A—HY—-FFVr—gayhpHhds07E, 3.24.1. BRZEV > THRESINZTALI M) (2—
YP—F—5Fc LI KV) ICHRBENHDEED. /var/app/volumes/ LLTICEEET 2 DHRWNWTT,

YT FOHEMNS Jvar/app/volumes/ T« L7 KNVICT I EATBHZEICRDET, FIRICDOWT
DFMIFERBRICHAEZ T OEFRICTBNLES,

3732 REIREOYS
. Ethernet. LTE. BT. WLAN DRy kT —2 %004

—MRICREERERIC L CRDONDERRBRDOT, RETHER - YMBRREOOTZ2ALTES
lEZBIITHLET,

NIRRT TFOIN—=T 3y
/etc/sw-versions &WS 7 7 )LAY Armadillo Base OS EICFEELE I, hild. SWUpdate
ICEEBEINTWSRY I NI 7DNN—=I3 QB HmMEINTWVWBT7MILTT, DT 71ILDORH
REOTICESHTHLZET, YBEDON—Y 3 Vv ELHFI B ENTEZXT,

- ABHEHEESTHS D
Ty ITF—RRICIRICTHREEGLH > T, BEWICO—ILNy I ULTLESHBENHDET, BT
O %MERTDRIC. Y A/BEESS THIehTHRENKELL T > TUXWEITICERA
IO BIHEENHZDT, EESOETEMELTW A ZOTICEL TR ZIEERIITHULET,

X 3.93. BEDOEDIERAE ICRI AV RERTIZCET, REA/B EE5OETRENL
TWBHIZHERTEET,

[armadillo ~]# abos-ctrl
Currently booted on /dev/mmcblk2p1 (1]
1 (HE)

X 3.93 REDEDHERAE
Q COERFHEEHISSDEIE/dev/mmeblk2pl THBDZ ENDMDET,
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38. Yy NT—VUKE

BETHNIE. Armadillo DXy M T—I DREZITVWET,
3.8.1. ABOS Web ¢& (&

Armadillo Base OS({F%. ABOS) icl&. Armadillo &1E%F PC »'FE— LAN RICEEL TWLWh
i Web 720N 5RY NT—UDREREP. SWU A X—=IDA YA N—=)LIaE%ITSZ EHAIREL
2%, ABOS Web EWSHERENS D FT, TDHBEIF. /N\— 3> v3.17.4-at.7 LED ABOS IR
HETHMIATNTNET,

HWE. *FYMT—7ICBBLT ABOS Web THRETZEZDEUTDOHD T,

- WWAN &7

- WLAN &7

- BERRE (BRXYNT—IA4V5—T 1 —ADKE)
. DHCP #—/\—&E

- NAT =&

- VPN &R&E

ABOS Web TRETEZSEBIRY N T —JBEEUNCHH D XTI HN
EFNS5IEDOVTIE 76.9. Web Ul 5 Armadillo Z€vy b7y 793
(ABOS Web); THENMULET,

LTE EY 12— /LEEH U Armadillo #2&FEWT, LTE EYV 1 —Jlic & WWAN 1 V5 —
XY N7 ERATB5EIC. Armadillo (C LAN T U =28 5 Armadillo Z)L—%—& L TH
BUWEEIITIE. NAT REBEEMNRICIIDOTL LD, LTEE®Y2—-)lickd WWAN BETY UK
P—ERICER L. WLAN © LAN TEG USRI SESDT—F 20 7O R —ERICEELED.
FNontEEEx. V77 RY—EZIHNS Armadillo BEATERFIET 2L 5BV AT LAZEBRT 2558
lcZFALfEE L,

T Tid. ABOS Web ZFILE&BR Y N7 —IREDHTEICOVWTBENLET,
3.8.2. ABOS Web NDF7 72X

Armadillo & PC ZF# LAN Ti#E#H U T, Armadillo DERZANT PC TWeb 72U %&E&# L
feb. Web 72 7HD7 RL Z/IN—[CRD URL ZAADLTLEEW, https://armadillo.local:58080

Web (C##Ht:9 5 URL ORR M&ESD (armadillo.docal) (. 2 &8 T
& armadillo-2.local. 3 &% Tld armadillo-3.local D& Sic, ESHD
NEEMICEIDYTENET, EDORARNEN, ED Armadillo DH D%
DHIZEHRTB2DONEHL WD T, EHED Armadillo TREIC ABOS

/ ABOS Web »&11E9 % Armadillo A% RU LAN LIC#E#H S E. ABOS
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Web Z&ih g &=ld. LANICEEIP 7PRLAZEZRELT. IP 7RL X
TIEETESLDICTEIONEINWTL & 56

F . VSCode Lt T ABOSDE(Armadillo Base OS Development
Environment) 5. ABOS Web D& L T\ % Armadillo D—E % HE
L. "X 3.94. ABOSDE ={#EFR L T ABOS Web <1 DR TH
PNTWaNY—7%7)y 09352 &T, EEELE Armadillo ® ABOS
Web & Web 75 7% TR ZENEEET, 7z/2L. ATDE DX v k
7 —2% NAT [CEREL TWBFZEIE Armadillo N XA M cRRShExt
Ao

ABOSDE EXPLORER
~ MONITOR
~ armadillo.local
172.16.1.37
» armadille-2.local
» armadille-3.local
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L7 NVEREBENS 7OV M ZRET DT LI NI EBERL TS W, EITT B

e

ICRRESNTWB=ZAFRY v EBLTLLEESW, RELXEZRIRISE. 7OV NEEANTZY
A7A7DBNERRENZDT, FEO OV IV MNEEANULTIVY—F—EHBLTLEEWY, I T

F. R—LF« L7 KJETICmy project ELTRELTWEY,, UTTIEAIE LT [GUI 7
a3 V] OERZET> TVWET,

TV —
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Armadillo Setup New Projec

GUI New Project
Python New Project
shell New Project
Signage New Project

AGE

K3115GUI 77U or—ya>yo70Vzy b &ERTS

Project name

my_project

Enter a name for your new project (Press "Enter’ to confirm ¢

K3.116 7OYxV haZANT S
3.9.3.2. YIHARRRE
FIHAERE TI>EIC Armadillo & SSH THfE I 2 1cH DMER & NFABRDOERZITTVWET,
R L7700 b T« LI M UANBEL T VSCode ZHEEI L T2 WY,

[ATDE ~1$ cd my project
[ATDE ~/my project]$ code ./

3117 PIHEREZ1TS

VSCode QLR > ® [my_project] 5 [Setup environment] ZEfTUE T,
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yrun on ATDE

y run on Armadillo

p on Armadillo

X 3.118 VSCode THIHAREZTTS
BEIRT B &, VSCode DTFERICUTOELSIBY—IFILDBRREINET,

TERMIMAL

3.119 VSCode ® % —=FJL

CDI—ZFIETUTDOELSICAALTLIES W,

* Executing task: ./scripts/setup_env. sh

Generating public/private rsa key pair.

Enter passphrase (empty for no passphrase): (1)

Enter same passphrase again:

Your identification has been saved in config/ssh/id rsa
Your public key has been saved in config/ssh/id rsa.pub

: (HB8)
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% Terminal will be reused by tasks, press any key to close it. 9

3.120 SSH RDO#%Z=4£R Y %

(1) INAT7L—XEZHBTEFULET, BEULLBWEHIXMAEHANET Enter ZIULZE T,
(2] CCTAMERDF—ZHIT EIY—IFILAEHUE T,

IRRTL—X%H#HJBEURIBEIF. 77U —Y3>% Armadillo NEEXT BEIC/XAT7L—XDAHD
EROENDZENBD ET,

3933. 77V =y arERFTAIYTHA XA—=IDERK

Armadillo £ 7 75—y 3 v HEETITHOOAVTFAA—IFERULET, T TERULE
AT FAA—IE SWU £ X—Y%EFEHRL T Armadillo N Y X =)L B/, EFjIC mkswu &=
S LT SWU DHEAREZT> TS,

AT FHFAA—IDERE LT SWU A X—JDIERKH VSCode TITWEH T, VSCode DENRA Y
@ [my_project] 5 [Generate development swu] ZE{TUE T,

ABOSDE EXPLORER: COMMARMD LIST

ABE

my _project
App run on ATDE
App run on Armadillo
App stop on Armadillo

App build for release

Generate development swu [>

Lsenerate release swu

Setup environment

3.121 VSCode TAVTFA A —IDERZTS

AVTFA A= DERICIEUIES CEED DD D EF, VSCode DY —IFILICUT D& S5 IR
ENBDEAVTFAAX—IDERBITET TT,
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gui_app_dev_image.swu Z{ERK L & L7,
* Terminal will be reused by tasks, press any key to close it.

3122 AV T HAAXA—=IDERHET

ER LT SWU £ X—3(& my project/container/dev 7« L% N TFIC gui app dev image.swu &
WS 7 7MIILEATHREINTVET,

3.9.4. Armadillo ETcoty h7v >
3.94.1. T4« A7 L A1 DEHE

r3.3.3.1. Armadillo & 8% PC & 28R T Armadillo IE7 1 A7 LA Z#EREL TR E L,
3942 . 77U r—yayERFTAAYTFARA—IDA VA=)

3933. 77U4r—yaVERTHIVTFAA—IDERM) TYER U gui_app dev_image. swu %
r3.235. SWU A/ X=Y DA VAL=)b; ZZBUT Armadillo N1 VA R=JLULTLEEE W,

A4V A M=)LZRICEEH T Armadillo "BEEEILET, ZDEE. weston HEFEEHLE T,
395. 77V r—Y 3 VvAE
395.1. 77U =3 YDEILRE—R

Flutter 7 77U —> 3D EIJL RE—RICIE Debug. Profile, Release ® 3 #&EN% D, VSCode
M5 (d Debug. Release E— RDETHAARETYT, Debug E—RTEIRULEFZ TV T—> 3 vidk
2Ry NUO—REOT/N\Y JHEEEZAWT, ENICHRNAETIN, ZPTIVTr—r 3208
EDELBRD XY, FICEEVYFZ ZX—Y 3 VOBEICKELEENHTIDT, ZDIHHIE Release
T—RTEMEZ/ERL TIEE LN,
3952 UV FNF IV Tr—>3vDEILR

Flutter O > ZIL7 7V 5= 3>y DOEIRAEXEEHFBLES, 7OV 7 8FTa LI NUAEE
L VSCode =# &1L X9,

[ATDE ~1$ cd my project
[ATDE ~/my project]$ code ./

3.123 my_project ABE L T VSCode %#2&#T %,

VSCode DERA > D [my_project] h5S [Debug app run on ATDE] Z%179 % &. Debug £—
RTr7UT—>arvnE)LREh ATDE ETEBIL £,
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my_project
Debug app run on ATDE
Release app run on ATDE
Debug app run on Armadillo

Release app run on Armadillo

App stop on Armadillo

App build For release
Generate development swu
Generate release swu

Setup environment

X 3.124 ATDE £T Debug E=RTCEILRULEZ V=3V aETT3

1INDT oy O— KRB TONS e, Z7TVTr—2a vhEET 5 &

/ flutter-elinux - > h—ILRICFIH TEIL REETIT 2BE. WELT 7
TICEBNDIMND F9,

GUIZ7T7UT—2ayDBaIUATOESBRT7Z IV Tr—a vhiEsILE T,
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Flutter for Embedded Linux - o x

Armadi LLo-IoT G4 Flutter Demo

e ) ( 75—+ EARMELK]

BHER

( ‘ Ben | L
‘ 25, 000w Bun ‘ 19, 896w

e ENEE e BiRE e REE

F5— k&S

3125 LYY TN TV =gy
FIVG—3 % RTIRITETD4 Y RITALED X R VEHLTLIEE L,

Ffc. Release E—RTFP 7T —23>v2ETI5ICiF. VSCode DERA > D [my_project] H
5 [Release app run on ATDE] ZE{TLTLZE L\,

SDE EXPLORER: COMMAMNLY LIS

Ga/x%2

AG00
my_project
Debug app run on ATDE
Release app run on ATDE [:'.-"'

Debug app run on Armadillo

Release app run on Armadillo
App stop on Armadillo

App build For release
Generate development swu
Generate release swu

Setup environment

3.126 ATDE LT Release E—RTEIR U7 7V T —> 3V %ERTI S
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BTN TTVr—23>yDY—AA—RIE, app/lib [ZHDEFT, ST TV Ir— 30 &5R—
2EUTCHREZEDDIESIE. app/lib FICY—RXO—RAEZREREFLTLLEEI L,

3953. Ny Ir—IZAVAM=ILT B

Flutter [CIFRABIEEEAX RIRT DDy T—INEFICEELTED, Flc 25501 b
[https://pub.dev/]TREDIF 22 ENTEFXT,

BRONY T —I %7 TVT5r—2a3 Y THERIDEDICTBEHICE. 7TV T5—a>TaL oK
OFRTUTOOAYY RERITUE T, #l& LT dart_periphery /Xy o5 —I% 4V AR=)JLUE T,

[ATDE ~/my project]$ cd app
[ATDE ~/my project/app]$ flutter-elinux pub add dart periphery

3.127 dart_periphery Xy 5 —I% A4 Y A =)L 9 %6l

video_player ¥ camera 7R ELITICEF2/Cy T —lE, ATDE D /opt/flutter—elinux-packages
ICHB/IN\YT—I EHABTDOETESRELNHBD T,

& 333 MHAEDETES /Ny I—Y

Ry ir—3I% /opt/flutter—elinux-package D/ &r—I%
video_player video_player_elinux

camera camera_elinux

path_provider path_provider_elinux

shared_preferences shared_preferences_elinux

AN joystick

INSDONY T =V A VAR =ILITBHZEREIUTOLIICA YA RM=ILULTLEEE W,

[ATDE ~/my project/appl$ flutter-elinux pub add video player
[ATDE ~/my project/appl$ flutter-elinux pub add video player elinux ¥
—--path /opt/flutter-elinux-plugins/packages/video player

3.128 video_player Xy o5r—3I %AV A=) 3 34
N T—=I%T7 AV AN=)LT BHEIE pub remove ZETULET,

[ATDE ~/my project/app]$ flutter-elinux pub remove dart periphery

3.129 dart_periphery Xy o —I %74V A ~—ILT %4
3.9.6. BiERER
ZZ T, EBIC Armadillo E TP 7 U Tr—> 3> ziREd 55 0FIEZHBLET,
3.9.6.1. ssh #EHIcEAT S IP 7 KL ADRE

VSCode £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web H'&p
ELTW3 Armadillo D—& %= fE:E M 3.130. ABOSDE =B U T ssh #&#ficEHTS IP 7 R
LAZHRET D] @fT”“CIb#’L‘CL\%?—O%O Vw0922 ET, BELE Armadillo D IP 7 R
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L X% sshiEfIcERLE T, 2L, ATDE 0% v hT7—2% NAT [CERE L TWAIHEIX Armadillo
NI RAMCRRESNEE A

P
ABOSDE EXPLORER

“~ MONITOR

~ armadillo.local

172.16.1.37
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

X 3.130 ABOSDE Z £ L T ssh &¥HilcfERI S IP PRLAZRET %

X 3.131. ABOSDE [cRRENTW3 Armadillo 2935, OFBTEHLhTWEAY—I% 7Y
w4 d2%ZET, ABOSDE [CRIRENTWS Armadillo 2BFHIT D EMNTEET,
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P
ABOSDE EXFLORER

~~ MONITOR

~ armadillo.local

172.16.1.37
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.131 ABOSDE lcRRENTW% Armadillo ZE#H3 %

ATDE ®Dx v hT7—77% NAT ICEREL TWBIHEY. ABOS Web Z#EE)I LU TWLWRWEEE, ABOSDE
DY X MiZ Armadillo BFRRENHZWESIE. 7OV 7 8 Fa L2 MUK A>TW3 config/ssh config
T774INERELVUTIP PRLAZEZHEZ TLEEIL,

[ATDE ~/my project]$ code config/ssh config
Host Armadillo

Hostname x. x.X. X ‘)

User root

Port 2222

IdentityFile ../config/ssh/id rsa

3.132 ssh _config ZiRET 3
Q@ Armadilo®IP 7RLRICEBEFHEZ TSI,
3962. 77V — 3 >vDET

VSCode DENRA > D [my_project] 5 [Debug app run on Armadillo] Z%£179 % &. Debug
E-—RTEILRESNEETZ7 TV —> 3 0h Armadillo NERES N TR LE T,
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ABOSDE EXPLORER: COMMA

G4/X2
ABGE
ABDD
* my_project
Debug app run on ATDE

Release app run on ATDE

Debug app run on Armadille  [>

Release app run on Armadillo
App stop on Armadillo

App build For release
Generate development swu
Generate release swu

Setup environment

3.133 Armadillo £ Debug E=RTCEILRULEZ V=3 v eETT3

VSCode DY =X FILICUTDX Yy E—IDNRRSND I ENHDET, INDBRRSNIIFEIX yes
EABALTTFE W,

Are you sure you want to continue connecting (yes/no/[fingerprint])?

B 3.134 RITRICRRSNEXAvE&—Y

7V —2 3> a7 9 BIciE VSCode DENRA > D [my_project] 5 [App stop on Armadillo]
ZERITLTLRRE WL,
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ABOSDE EXPLORER: COMMARMD LIST

ABE

G4/X2
my_project

App run on ATDE

App run on Armadillo

App stop on Armadillo

development swu

3135 77V r—2aveiRTI5

Xfc. Release E—RTFP 7T —2 3> Z2FET93ICiF. VSCode DERA > D [my_project] H
5 [Release app run on Armadillo] Z31TLTLZ2E L\,
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ABOSDE EXPLORER: COMMAMND LIST

ABGE
A600

my_project

Debug app run on ATDE

Release app run on ATDE

Debug app run on Armadillo
Release app run on Armadillo [:‘)
App stop on Armadillo

App build For rel

Generate development swu
Generate release swu

Setup environment

X 3.136 Armadillo £ T Release E—RTCEILRULEFZ IV r—ya>vaRT93
3963.7hy bUO—R
TV —g3 0OV —AA—RICBEZMAZRICOAVIINMILEE T [CEIEICE{ERER%E LIcW\i5
B, Ry NUO—REEEEFES CENTEET, CDEEERFES ICIE Debug E—RTF7 U —y 3>
ZEIRULTWARENHDET,
My NUO—RgexESICIE. 77U T—2 a3 VyETRICERRENS VSCode DY—ZFI)ILTr &
ABDLTLEZW, Z0#%. UTOESLBA v E—IDRRSNEENRKREINET,

Performing hot relc

Reloaded 1 of 1349 libraries in 2,7 (compile: 172 ms, reload: 984 ms, reassemble: 1291 ms).

3.137 /Ry kU O— REEEERES
39.7. V) —-ZARDEI R
ZTTRERUIT T Ur—2av% ) U—RRELTEL R T BHEOFIRICOVWTHALET,

VSCode DENRA > ® [my_project] iS5 [App build for release] #7925 &, YU —ZXRD 7
TVr—=yavhE)lREnEd,
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XPLORER: COMMARMD LIST

my _project
App run on ATDE
App run on Armadillo

App stop on Armadillo

>

Generate development swu

3138 VU —-XfRZEILRT B

ETT7AILESDEIL REBWIE app/bui ld/elinux/armb4/release/bundle/ 7« L 27 MY FITIRE
INTWET,

3.98. HEANDEZAH

YU—=RRDT7 TV T—23 VB SWU A X—IZERULET, FHllC 5.2.1. SWU 1 A—
VORI ZZRUT SWU OFIHREZIT> TLIEE W,

==/

VSCode DERA > D [my_project] M5 [Generate release swu] 231795 & SWU 4 X—IH
EENET,
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ABOSDE EXPLORER: COMMAMND LIST

ABE

—~a Pure
(gl 8 2
e LY

my _project

App run on ATDE

App run on Armadillo

App stop on Armadillo

App build for release

K 3.139 SWU 1 X—I%ZEHT %

ERL Lz SWU -« X—31d my project/container/release =« L% k') FIC gui app rel image.swu
EWSTF7AIETHREINTVETD,

D SWU A X—=I% 13235 SWUAX—IDAYVAN—)l; %#Z&BULT Armadillo N> X
N—JL9g % &, Armadillo EEIRICZ U —YavEEHEEULET,

3.10.CUl 77V r—> a3 VDR

CZTRYTIVAT I TZRE LD Python ZE>7c CUl 77U T —2 3 Y ORFEAEZBNULET,
RAEFIEE LT LA T YT~ & Python TEUTH S, Y I)LAT )Tk DHEDETHRA
LET,

3.10.1.CUl 7 7V T —> 3 YRFEDRN
Armadillo BIFI1c CUI 77U —2 3 Y 2% T 3BEOTNRBUTOL S IR ET,
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BAFEBAIARSIC
ATDE LTty b7y 7 1ERITERT S

<&

Armadillo LTty b7y 7

&

T Ir—2a VR

( )

BAFESE TBFIC
)Y —ZRRDOEIL R EET 3

{ BMANEZRAH }

. J

3.140 CUl 7 7V T —> a vHEFEDORN

3.10.2. ATDE LTty b7 v/

22Tl BIBIRIO ATDE ETOty b7y TFIBIEOWTHAL F T, ATDE ZHEN TR
Bald. klic 3.3. AFEDEm ZZRU T ATDE XU, VSCode Dty b7 v 7ZETLTLIEE
W,

3.102.1. 7AY = ¥ b DYERL

VSCode MENRA > D [G4/X2] h5 [Shell New Project] ZE{TL. RREhdF L7 ~UREIR
BEMNS AV N Z2RETZTALIMNIZBIRLTLIES W, ETTBHICIFEICRRIINT
WB=AFMRY vz L TSV, Python OiFEIF [Python New Project] ZETL T2 W,
RELERIRTZE, 7OV I MNBZEANTZY A 7ODRREINZDT, FEO7OV IV N
EANUTIVY—F—%ZHLTLIEIW, 2ITlE M—ALFT«w LY NYUETIC my project & U TR
FELTWET,
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ABOSDE EXPLORER: COMMAMND LIST

Armadillo Setup New Project

GUI New Project
Python New Project

Shell New Project

3141 70V ¥ b=ERLT S

Project name

my_project

Enter a name for your new project (Press "Enter' to confirm ¢

K3.142 70V hAaZANT S
3.10.2.2. YIHARRE
FIEARE TIXEIC Armadillo & SSH THE#t I e DMER E ARBOERZITVE T,
EELc70Y 7 hFTo LI N UANEEIL T VSCode ZEE L T EE W,

[ATDE ~1$ cd my project
[ATDE ~/my project]$ code ./

3.143 HIEAREZ1T S

VSCode DAL > ® [my_project] 5 [Setup environment] ZEfTUE T,
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FFiR

my _pro ject

App run on Arm

| L

te development

3.144 VSCode TYIHIERE %
BEBIRT B &, VSCode DTFERICUATOELSIY —ZFILDBRRENET,

TERMIMNAL

Executing task: ./scripts/setup_env.sh

2ygDlf

image is:

B 3.145 VSCode % —=F)L

CDI—ZFIETUTDODELSICAALTLIEE W,

n Armadillo

* Executing task: ./scripts/setup env.sh

Generating public/private ed25519 key pair.

Enter passphrase (empty for no passphrase): 0
Enter same passphrase again: 9

Your identification has been saved in /home/atmark/.ssh/id _ed25519 vscode
: (&E8)
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% Terminal will be reused by tasks, press any key to close it. 9

3.146 SSH HO@EZ4ERKT %
NRATL—XZRELET, REULRBWEEEMHANET Enter ZHH UL FT,
1 TNRRATL—=XZRELIIHEIE. ERDILHBEADL TS,
TAMERDF—ZWI &I —IFILHEHALCET,

00

NRATZL—XZRELRGEIRF. 77UT—Y 3% Armadillo NERX T 2REC/XX 7 L—XDA S
EROSNBENHD XTI,

ssh D#E(E $HOME/. ssh/id ed25519 vscode (& id ed25519 vscode. pub )
ICFRFESINTVWEIOT, 7OV Y hZ/N\y Y7y 79 Bk $HOME/. ssh
HHERFELTLLIZE W,

3.1023. 77V =y ayRTAIYTFA XA —IDER

Armadillo £ T7 7V —3y 3 B ETIT 50OV TFAX—IEERULET, T TERUL T
AT FAX—IF SWU £ X—I%FEAL T Armadillo AN Y A N—JLF B8, EHriic 5.2.1.
SWU A X—I DR #ZBUT SWU OFIEAREE T TS,

AVTFAA=IDERE LV SWU 1 A—IDEKH VSCode TITWERT, VSCode DENRA YV
@ [my_project] 5 [Generate development swu] ZE{TUE T,
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ABOSDE EXPLORER: COMMAMND LIST

ABE

GA[X2
my _project
App run on Armadillo

App stop on Armadillo

>

X 3.147 VSCode TAVFFA A—IDERZEITD

AVTFFAAXA=IDERICIEUIES CEEIMDID £, VSCode DY —ZFILICATD L S ITERKR
SNBEAVTFAAX—IDERBITET TT,

localhost/shell arm64 app image:latest [ TTTICTEELETH. UEIRLEFTHN? (app OFEFZITDG

BICEFETYT) [yN] O

Y5+ A—% . /swu/shell arm64 app image. tar IC{R7TEL & L7,
./swu/shell app.desc M/N—T 3 V% 1 Hd 2 ICEBELFEL .
./swu/dev. swu Z/ERR L & L 7,

RIE Armadillo 12 ./swu/dev.swu A4 VA R—J)LLTL I,

* Terminal will be reused by tasks, press any key to close it.

}3.148 AV T FA XA —YDEBET
©  Dockerfile ¥/ 5 —YURANEEELIBFEDHMC AV TFEBERL TILEE L,

ERL U7z SWU 4 X —1d my project/swu T« L2 M UTIC dev.swu EWS T 71 IILETIRESI N
TWEd,

3.10.3. Armadillo LTty h7v 7
3103.1. 77V —yaYyRTAAYTFAXA—I DAY X =)

13.1023. 77V =3 yETFRAAYTFA XA —I DR TER U dev.swu = 3.2.3.5. SWU
AX=IDAVAN=)by ZZHLU T Armadillo N Y AR —=)LLTLRRE W,
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A4V ZAN—)LICEE T Armadillo "BEEUE T,

3104. 77U —>a VR
3.10.4.1. VSCode M2

ZZTlE. ERRIC Armadillo ETH Y L7 7V 5=y 3 = RE#T 255 D0FIEEHBELES, 7
Oz b8 L 7 NUABENL VSCode ZiHEEIL X J

[ATDE ~J$ code ./my project

3.149 VSCode T my project ZHEI 3
3.104.2. 7« Lo M UBE
O3z MWD DTFo LI NUDRBDET,

capp: 77— 3 DY —RXTY, Armadillo Tld /var/app/rollback/volumes/shell app Eicld
python app [CFDFFIEK—N XY,

- config: ARE—RDIHDRET 71 TT, '3.10.4.3. ssh #EHtlcERT S IP 7 KL XDFKE)
ZERULTLLEE W,

- container: RV TR ZEITIBAVTFTDRET 71ILTI, packages. txt [CREEESNTWD
Ry T—IMNA YA M=)LENFET, Dockerfile ZEEIRET DI L HARETT,

. scripts: VSCode OOV Y RICELNTWBRY Y I RETY, RESINIHEBITTR— MR
ERDEXT,

- swuimkswu DeHDTFY T L—NEAVYTFOAY T« T T77AIDNH D E£T, shell app £/l
python app OF 4 L7 M) DARBIEZFDEF SWU [CHHAAENEXT, ZDHD etc/atmark/
containers/shell app.conf F 7zl python app.conf ([C{EHLNTWERY 2 —APT/\A AEHNE
HINTWEITDOTHERGRICHEL TIZI W,

TFTI7AIWNDOAYFTF AV T 4 Tld app @ src/main. sh £7zl& Python DIFEIC src/main. py &%
TLEITDT, YUR—LDRERBEICIAVTFOAV T THEEL TS,

YV ZINTTUT—3viE, CPU & SOC OEE% /vol data/log/temp. txt (CH 7L, LED3
EEBESEED,

3.10.4.3. ssh #F##EICERT S IP 7 RL ADEKTE

VSCode £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web H'&p
ELTW3 Armadillo D—E&%Ez20. "™ 3.150. ABOSDE %#{#H U T ssh #EfICERT S IP 7R
LAZHRET D1 DRBTHOLNTWEANY—7%27 )y 0952 ET, 8BELRE Armadillo D IP 7 R
L A% ssh #EGICERUX I, /2L, ATDE DXy T —72% NAT [CRE LU TWBIHEIE Armadillo
MIZAMTRRENFERAS
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P
ABOSDE EXFLORER

~~ MONITOR

~ armadillo.local

172.16.1.37
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.150 ABOSDE %= £ U T ssh #&iiicERAT % IP P RLXAZRET %

2 3.151. ABOSDE Ic&RR"ENTW% Armadillo ZE#H9 251 OFRBETHLNTWSEY—7 %7
Yy 9% ET, ABOSDE ICRTRENTWSD Armadillo ZEH I B2 EMNTE XTI,
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P
ABOSDE EXFLORER

“» MONITOR
~ armadillo.local
172.16.1.37

armadillo-2.local

armadillo-3.local

armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.151 ABOSDE lcRRENTW% Armadillo ZE#3 %

ATDE ®xw kT7—7% NAT ICEREL TWBIHEY. ABOS Web Zi£g) U TLWRWEEE, ABOSDE
D) X M Armadillo FRRESNBWSEEIF, 7OV 7 T LI MJICA>TW3 config/ssh config
T774INERELVUTIP PRLAZEEZHEZ TSI L,

[ATDE ~/my project]$ code config/ssh config
Host Armadillo

Hostname x. X.X.X ‘,

User root

IdentityFile ${HOME}/.ssh/id ed25519 vscode
UserKnownHostsFile config/ssh_known hosts
StrictHostKeyChecking accept-new

3.152 ssh _config ZiRET S
(1) Armadillo D IP 7 RL AICEBEEZ TL LI W,

Armadillo Z#J8{t LIziBEY. 70V 7 b %%E179 S Armadillo 2%

Z1cBE&1E, 709 27 KO config/ssh known hosts ICRTFESNTWLWBA

BT Armadillo ZF#MTER<CAED XTI, ZDHEEIET7 71 ILZHIBRT
= %h\. TSetup environment; ¥ X7 #BEITLTL LI,
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3.1044. 77— a3 Y DORERT
VSCode DERA >~ ®D [my_project] 5 [App run on Armadillo] ZE795 &, 77U —2 3

>hY Armadillo NEREZI N TERELE T,

XPLORER: COMMAMND LIST

App run on Armadillo

App stop on Armadillo

Generate development swu

X 3.153 Armadillo L7 7V — 3 v EET9 3

VSCode DY —IFILICUTDOX v E—IDBRRENDZENHD T, INDRRSNIIHBEIF yes

EABLTTEW,

Are you sure you want to continue connecting (yes/no/[fingerprint])?

3.154 RTRICRRENBAvE—Y

F7VTr—23 > %79 3Icld VSCode DENA > D [my_project] 5 [App stop on Armadillo]

HEREITLTLIEE L,
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App run on Armadillo

App stop on Armadillo >

Generate development swu

enerate release swu

Setup environment

3155 P77V r—>aveEikTT3
3.105. YU —=ZRRDEIL K
ZZTRERULIEF TV T—vavEYU—ZRELTELRT ZBADFIRIC OV THBLET,

VSCode DERA >~ ®dD [my_project] 5 [Generate release swu] ZE795&. U U—XRDF
TV —=2 3 EERTE SWU A AXA—=IDMERSINE T, Fhilc 5.2.1. SWUAX—=VDIERL, %25
BRU T SWU O EZ T > TLEE L,
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ABE

— a Pures
ST N
LT AL

my _project

App run on Armadillo

App stop on Armadillo

B 3.156 UU—RKELILRTS
3.10.6. HENDEEAH

ERL U7z SWU 4 X —1d my project/swu T« L7 MU TIC release.swu & WS 7 71 LA TRE
SNTWET,

2D SWUAAXA—=—I% 13235 SWUAAX—IDAVAN—)L; Z#ZBL T Armadillo N1 > 2R
N—JLF 3 &, Armadillo BEIBICZ 7Y —yavHBEEIEELE T,

BI11. AT LDTANZITD

Armadillo L TEMET 2V AT LADRAENTET LS., 8&E - EEICAZRICHEUL Y AT LDT
ARETo>TLIEE W,

TAMNT—=RAEARE UV RATALICEKZ EBWETH, Armadillo THE LI AT LATHNIZER
RICTARMNIRZEBICDODWTBNMULED,

311.1. =7 FX bk
RBDOZ Y=V T ANERBEIRETT,
SYZVITTANTHRRETEZHRRELTUI UTOLSBELSBHEDONEFSNET,
- REBBETZCETY 7D 7 OEEMMEIELTLERS

ARERE T AT LAZEWER TUNMREI S E TWaN > 1cime. REBEZYZ VT UEBRICGA
SHDOREETELEUVTCUERSARUENEZSNK T,
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HAENTT UoSnd, REBOSYZVITIANTYRATLANREEEIEULAWT EEZERT DL
SlcLTLEE L,

A>T FOBEEIER L podman stats AV Y RTHERI B ENTEZXT,
c AFBVY—=IDRET S
F7VT5—3VDRBASHORERICKSTAXAEI Y —IDRZIBENHDEFT,

Ffo. ERERBO Armadillo [FEARMIC overlayfs TEMEL TWET, ZDfcsh, AR ML —IP
MY 1—LYTY MNIRELTWBREEREDBINZRWT, BEFRICRELLT—F I tmpfs
(AEVNEICRESINET, < HBDT—REULT. BEFOOTRBRED T 71 ILDREFELES
n. tmpfsJ:L:il&é:ﬁ??bﬁﬁ’(bifpzt’é\ AXAEUDNEBDGRLLBZ>TUESZENHD FT,

REBOS Y2V TARNT, YRATLADXEVZBVWDRSBULHZHEZL TS W,

XEUDEEZAREIFX "™ 3.157. XTYDEZFEDMHERAZE) IKRTXSIT free AV N THESR
TEEY,

[armadillo “]# free -h

total used free shared buff/cache available
Mem: 1.9G 327.9M 1.5G 8. 8M 97.4M 1.5G
Swap: 1024. 0M 0 1024. 0M

[3.157 X EY OREFBOERSE
3112 BEERICEFZEHOT A

RREUICYATLD, BEUVCRETTEULSEMFT B EIBRARERRATHER TS TS ERNET,
ULH L. ZDELSBEBFROTAMCF TR, EUKEFLBWRIET TEDL SBEEZT H5DH
HEDTTARNINRETY,

KL HBT—RELTIE BERICEBRPRXY hT—IDYMiENTLE > IZBETT,

EEOYIMESICIE. Armadillo ICEE L TWB/N\—R ™Y = ZICRE R AW, BEAEIRL KRR
B YVRATLADERTINGEELILKTRANTBERWVWTT,

XYy RT—7DYIRICIE. BEREZEARADILBREDNENELSEEZINTWSED, Armadilo &
H—NNETT =R EDEEENENZIHI R EE LK TANTZERWTT,

ZORICHE Y AT AICE > TRE DRERTF AN T —ANEZSNBETTIT DT, HLRALEY
EERUTZANERBL THSHE - BERT v TICEA TR E W,
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4. SR

ARETlF Armadillo ZHAAATERIKERZEEFRNEE - SEEIT DDA T, DEERDBERPIEE
[CcDOWTREHULET,

- T4.1. BB&, Tl BEOESHICET IERETHULEXT,

- 142 BTO ¥ —ERZFEDBWVNEE EESIHEDEWN, TlE. BTO(Build To Order) #—E X I(C
BI 55z LET,

- A3 BERDAX—VEZAHTFER TR AREZTTUILY I NIz 7DEERA XA —I1FR -
ESAHFEZHRALET,

44 A VAN =T A RVZRAWTAXR—IEZRAHT B (F. AVAN=IT 1 X7 ZER
I 5EmMALET,

- 145 SWUpdate ZAAWTAX—YEZTIAHAT S, 1F. SWUpdate ZERAT 5 A EZmAL X
ED

- 147 EEROEMIIT) TIE. Armadillo-X2 DAL TFIEZFHAL X,

4.1, R

SEDEDHOHKRZ " 4.1. Armadillo EEROHRK, ICRLFT., BRROBEMEIKRPEIE
TEOEHICE> TR IDFLIFESTCIRIRE R HIHEWY. TIEDEM - HIFRNH S REMENH D I,

BER

FEEE

v bw—=7

ok

$

K 4.1 Armadillo EEEOHKE

411 VR LETE

BEETIZEHRIFE. BERICHMREINDIEZTICY—RIALDIRELETT, AREEY hPOEDE
EETIBADEEG., 7Y =077 /PREEEEICL> T, RBEATHRTES 265D XY,
LU, FEFSIHBEDEBEETILDIZE. MmETICERFEZ WL ZENBHDERT, HRICH

184



Armadillo-X2 &R~ =17 EER

mEEE - BRAI2BER Y —RI—LZERBURAT V21—V T Z2E8BVWLET, fco VE—h
HWEZITBHAETH, RmZERISBVWLSEYIRBREEDERZBBVNWLLET,

U=hFALRBRRL - FAIVTICE>TEBDITITOT, #ME, BHEZE, CHBORFTRBEIC
BEWEDELLLE L,

4.1.2. Armaidllo #IREDELE - BEFE

BEHEN Armadillo ZMRBICRICRIT ESBF Y TFT0 VIEE, AL T, REBEEZERLUHEET
W9,

VIR TEZIAH

- Armadillo Base OS ¥ 77U —> 3y AV THAX—IDEEAH
- RETFAILDESAH
- RIERSRDAEAILT
- SD 11— R/ SIM 1— R/ RTC Ny 7 7 v TEMBEDER
- IRREARER O T — - SRR DIERT
- RERBHERANDHEHAH
- RE
- Armadillo D%} ANiRE
- AL TROBEER - HERE
- BERE
- HHeER
- RS
EE® BTO(Build To Order) Y —EX%F|BTZ & T. INSOEED—FE=TY NIY—0 T/
NZEFE - EEHORET Armadillo ZINRT 22 EHAEETT . BRIFWREE X INBERICLS
TRIB L, BAORER. FEHOHE. MEEBEOMN Y/ AR N ZEEZ DRI LEANIRL
BOT—ADENTY,
Ffeo BTOU—EXTRBRIFTZERVWLSBF YT+ v7 BRE. FEICODVWTIE. EiEAJREGZE

EZHBNT 5%, ERONEZT S ETHRTEZHERFDLIEIVEY, FUSRBEHBLDEZE,
FclFHADIRFTEREEIC SRS IES L,
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teln
m
Ell

4.2. BTO Y—EXZFEDLRBRWZHEFESHZEDEN

Ty bw—077/HERk

BEEREN
Armadillo® g -y SMERTE ﬁf,ﬁ*f?y SEROLEE  BERUSLL
e B0z 118 RS ROBAOEST  CORERE

K 4.2 BTO Y—EXTHNLI S EH
42.1.BTO UY—ERZFALLBZWIRES 1>V 7 v 7Mm)

BEOEEY—EXZFARALABWGE, BESA V7Y 7THERTOMMERD TT, RE<LDIFTH
ERFEARTES "RAERY N CEBERTO "'E8EETIL) O2BENHD XTI, BERARTIE 8
EETI, Z2ZHABALLEE W,

'EETTI, KIEAC 7T TIEDATV 3 VENIMTBEBESNTEDFREADT,. REYEERD L.
FKEFEBBEOWWELULES, AV 7Py T—EBICDWTIE M2 8RSAYTF v/ ZTHERELLLEI W,

A21.1. BESA YTy TRICEZATFRTVWBY I NI T

BES ATy TRICEZAFNEY 7 MU 714 X—Y(Armadillo Base OS)id. 7v h~N—20F 5
JTRBEUTWBIEEANA=IJERDET, £, VIR TPNN=I 3 VEBEITDIENTET,
SV F I THRBREFRZEERALU TWEEXT, Do, MmED Armadillo EERTIE. FAF
ERFE TS L /= Armadillo Base OS E B4 2/\—I 3 UNEZAZTNTWBAEEENHB D £,

Xfc. 77V —23 YAV THICOVWTRAHESTATNTVWARWREERD XTI,

MmEk. BEHROBEIRTY IRV 7OESAMEENMDEERDET, 5FLLIF 4.3 BER
DAX—IEEAHFIER & HERBLLLS W

42.2.BTO Y—ERXZFIAT %
BTO #—E R, £3A—F—HKA=21—N5BRL T Armadillo DEERE —EFRVLLITEE
BY—ERTY, BESA YTy TROHEER—2E LT, BHITZEI1—LOBELT—Z. AC

FETIDERE BEEZMMD SD H—RP SIM A— ROE#. BERSEEDY 7T 7 A X—
VESAHRBE, XZ1—ANSIEERRLBF YT« VJTHBEZER - HET 5 EHHARETT,

RGEREBEFLIEZYNY—27FT7 7 /OBOHNSEBUIAAWTEITET,
MEATEIC, WHETEZMEZEETELRWEENCSIWVWET, Foeo REEROEFZDIFERRE BTO

H—ERCKRBIETHZHEEHDEFT, U IE Armadillo 1 kd BTO H—E X [https://
armadillo.atmark-techno.com/services/customize/bto] %z CHEFEL FE X L\,

43. EERDA X—YESIAHFE

EERICHELFETIERERICE>TERDEFIN, AELEY 7 MU 27 % Armadillo ICEZEA
DFIBINHNITERIT S EICHEDFT, Armadillo Base OS BHHBICEWT, EERICEEDY 7
D7 HEEZSADRICIE. UTO2 DDFEFEOEEShEAWVDEERTEET,

cAVAN =T A RIVZRAWTY 7N D 2 7 HEZAD
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- SWUpdate ZAHWTY 7 Nz 7 ZEZIAD

fzf2 L. SWUpdate (Z3ZBF D Armadillo D7 v 77— MNEEETH D, BERDA X —IEZAHIE
ARDARTRW O, ERXMITIEFAX—IESTAHFHELTWBA VAN =—ILT 1 XAV ZAWEA
EEBIRL TS L,

%h%h@%i@ﬁﬁﬁ(% 'R 41. AYAM=ILT1 XY & SWUpdate [C&LDY T hDU z 7EZAH
DB ICXEDET, VIRV PESAATIEZRET DEDOSEICL TS,

K41 A VAN=ILT1 XY & SWUpdate L& BV T KU 7EZAHDLE

Pros Cons
AVAN=ILT 1 RY AV AN=)LDEIBAEBZETRS VT ILR cAYVARN=IILRTIIEEY vy REVE
A NANOSAAAVES N =2t (gAY ¥ 3—NICF BfcHlc Armadillo DT —2X
R 2RENH B
- AV ARN—)LORIELEIF. SD H—KRKW
KTV ATV TN ZRET B I1FBDT - BWTWBYRTLAZZFDERA VA M—
SEEYECERELPTV T4 AT B, HERDEsEs
A=IHhSFHTCRVEREXBET ZFIE
MESEN
SWUpdate - YUvYREvEYa—MIETICETTE - swu A A=Y DERLICIE. mkswu ZfER
%76, Armadillo D7 —ZA%&BT 2 HE TEZ®RESE desc 7 7 7LD AEE
v MZRENH D1, BRIBYELINIC
SWU A X—IZBHEED/\—RILIDL
MFREERZYET Y TTF— N EFIRE =0

79 BRED A
- DY OBUSRE, 1V A - LETEOLE
PRELBEFESN TRRT ZRENBD

BERDODAA—IJESAHAVAN—IT 1 AV =2ERAT 2551 44 AV AN=ILT 1R T %
RAWTAX—IBEAHT B, [EATLES W,

BERDAX—YEEAMIC SWUpdate ZEHT 2% EF. "4.5. SWUpdate ZAWTA X —IF
EAHT B ITEATLIEE W,

44 A VAN =ITA RV ZFAWTAAXA—=—IEZIAHT S

325. 41 VAM=ILTA4RVICDWVWT) THEENULIEEES D, Armadillo Base OS #BH B E TIE
BAEMNTT U Armadillo @7 O0—YBA Y AN —=ILT 1 RV KT 2 ENTEZET,

UFTR VA—YAAYAN—IT 1 RV ZENT 5 FIRZ ERERENSBNLET,

4.4.1. /Jetc/swupdate_preserve_file NDEEC

Armadillo Base OS D/\—Y 3 Vv ERHFRICLUTELL ZEAZHELTVWET, BFIRTHEWVSEEIX
IN—=V a3 VA FHVWDZICUUTOEEEZEREEZWEESEH D FTI DT, 27T Armadillo Base OS (D
N=332&T7YITTF—RULTLEZL,

Z ZTld SWUpdate Z{#A L T Armadillo Base OS 7 v 77— K Z{TRWEITHN, D7 v
T—N%ZE1THRS &, Jetc/swupdate_preserve files ICEEHDEWT 71 ILIEHZATULEWE T,
Armadillo Base OS DIL—F 7 7MLV AT AEICEATIELLBW I 7 I)LERFEPICEEEL TUWW
Balk. ") 4.3. F2D 7 74 I)L/XR % [etc/swupdate_preserve_files (BT %) ITRIT AV R%E
E1T9 32 & T /etc/swupdate_preserve_files [CZFDT7 71 ILHBREE SN, 7V 77— M ERBRERFL
miIFdL5ICabxd,

—EDT7FAILPT LT NIIEHHMS Jetc/swupdate_preserve_files [CEEE I N TUL 1,
podman commit ULfc AV T FA AX—=JCDVWTHET Y TTF— M RICFIEWHINZDT, KRFI1XVERD
YW TVTr—2 3> DBERETIZILEEFHD XA
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[armadillo /1# persist file -p <7 7 A ILD/NRD>

4.3 EFED 7 71 JLIXRX % /etc/swupdate_preserve_files ICIBEET %
4.4.2. Armadillo Base OS OEHT

Armadillo-X2 Armadillo Base OS [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/baseos]h 5 TArmadillo-X2 FE S WU A X =3I A4 X—=3I T 74)by D URLZIIE—U
T. "X 4.4. Armadillo Base OS 7Y 77— K93, [CRITAVY RZFETT S Z & T Armadillo
Base OS Z&#HhRic 7 v 77— KN TEX Y,

[armadillo /J#f swupdate -d '-u https://armadillo. atmark-techno. com/files/downloads/{url-product-
dir}/image/baseos—x2-[VERSION]. swu’

4.4 Armadillo Base OS 7 v 77—k 953
ERBICETINCBRIEEHNICEEHLEI,
443 XAT7—ROERLEE
r3.3.5.2. initial_setup.swu DERL) T SWUpdate OFE 7 v 77—~ &7 > cBlc, &1 —H—

DINAT—REBEEZLX Uz AEFIZOVAYUPTVISAREMA/IIT—RICLTWSZ ED K
K HBZ2DT, BMRAIEALEBEWELSICZDIYA I VI THRER/IRAT—RICEBULTEEZFL LS.

[armadillo /]# passwd (1)
Changing password for root

New password: 9

Retype password: 9
passwd: password for root changed by root

[armadillo /]# passwd atmark (4)
Changing password for atmark

New password: 9

Retype password: G
passwd: password for atmark changed by root

[armadillo /]# persist file /etc/shadow (7]

45 NRAT—RZ2EET S

root I—H D/ RAT—RZZELET,
#FLUWroot I—HE/NRT—READULET,
BEHLWroot I—YH/IRXT—RZAHDULET,
atmark I—HD/XXAT7—RZZELFT,
#FLUWatmark I—HE/NRAT—REZADLET,
BEH LW atmark T—HHE/IXXAT7—KRZAALET,

Q00000
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QO /RT-—ROEEZEKFILSEETT,

444 ARV AT LZA VAN =ILTARIICT S

Armadillo Base OS Tld. abos-ctrl make-installer AY Y RZETIT B &T. BEREZEL TV
BIWN—KT77AIN VAT LR T MO —Z%2FDEFEA VAN —ITARAITAX=IEULTHAL,L
microSD 1—RICEZEADL ZENTEFET,

abos-ctrl make-installer Y Y RZFE{TI BH1IC. Armadillo b1 V77— v MIERINTED.,
"D 10GB U LEDZEZAFENH S microSD H—RHAEAINTWS Z EZHERL T E L, microSD
H—RADTF—FEA VAN =T A AVEREBICEEEINTHEHATLESD T, RERT—HYIEF
HINY T Ty TEER>TENTLIEEI L,

[armadillo /]# abos-ctrl make-installer
An installer system is already available on SD card. Use it? [Y/n] ‘]

Would you Llike to create a windows partition?
That partition would only be used for customization script at the end of
install, leave at 0 to skip creating it.

Custom partition size (MB, [0] - 30026): 500 (2]

Checking and growing installer main partition

GPT data structures destroyed! You may now partition the disk using fdisk or

other utilities.

The operation has completed successfully.

Trying to install mkfs.exfat (exfatprogs) in memory from internet

fetch http://pc-gtr.atmark. tech/products/yakushima/99 www/download/alpine/v3. 16/atmark/aarch64/
APKINDEX. tar. gz

fetch https://dl-cdn.alpinelinux.org/alpine/v3. 16/main/aarch64/APKINDEX. tar. gz
fetch https://dl-cdn.alpinelinux.org/alpine/v3. 16/community/aarch64/APKINDEX. tar. gz
(1/1) Installing exfatprogs (1.1.3-r0)

Executing busybox-1.35.0-r14, trigger

OK: 159 MiB in 215 packages

exfatprogs version : 1.1.3

Creating exFAT filesystem(/dev/mmcblk1p2, cluster size=32768)

Writing volume boot record: done
Writing backup volume boot record: done
Fat table creation: done

Allocation bitmap creation: done

Upcase table creation: done

Writing root directory entry: done
Synchronizing..

exFAT format complete!

Resize device id 1 (/dev/mmcblkipl) from 400.00MiB to max
Currently booted on /dev/mmcblk2p1

Copying boot image

Copying rootfs

314572800 bytes (315 MB, 300 MiB) copied, 11 s, 28.5 MB/s
30040 records in

300+0 records out

314572800 bytes (315 MB, 300 MiB) copied, 11.0192 s, 28.5 MB/s
Copying /opt/firmware filesystem

Copying appfs

At subvol app/snapshots/volumes

At subvol app/snapshots/boot volumes

189



Armadillo-X2 #@&~¥ =27 )L EfR

e

At subvol app/snapshots/boot containers storage
Cleaning up and syncing changes to disk...
Installer updated successfully!

46 AR TRODIATLZEA VAR =T RATAX—=IICTD

(1) Enter ¥—Z#TULX T,

(2) AVAR=IT A RATVRICA VA MN=)LATZREFELIEWEERE,. BERICERTE %% 2 /80—
TaavEEELEY A XERULE T, Ml 445 41 VXA N=I)LEICEEDY T IILAIY S
NxR1T9 21 2SBLTLLESI,

Minstaller updated successfully!l; &FRRESNNIE. EFIC microSD A—RICA YA r—=ILT 0 X
TJAAXA=IZEZRAD I ENTETVWET, Armadillo h5S microSD 1— RZikREL T EE LN,

445 A VAN —)IVRICEBDY VR I VT M Z2RTI S

ER U= Y A N—ILT 1« R DFRIEDIZFRIC, installer overrides.sh EWS 77 AJ)LEZTY T/l
29U TRNERBITDZET, A1 VAN —IVIBORER TERDNEBEZTHRSZENTEET,

installer overrides.sh [CEEE I N TR 4.2. 1V AM—)LRICEFTINDEE IRIT 3DDE
FIDEREDHD, FNZNRHEDIA I VI TERITEINET,

K421 VAM—ILHICETSNBHEHK

BI% &

preinstall AV AR=ILH, eMMC DJ/X—F 1 ¥ 3 YD EISNBRIICETESNET,

postinstall send_log B#ER<ETDA VYA M= LB DEICETINET,

send_log 2TOA YA N—JVIEBNET U BICRITINE T, IBELLBFICA YA M—ILOVEFEETEET,

installer overrides.sh ZEZL fHDH >V FIELT. A YVAM=INTARAITAA=IDET I\—
Ta4aVRWY 444 AEUEIVRATLAZA VAN =T« RAVICT D) TERLIEDOTHNIXE 2
IX\—F 4« 3 VETIC installer overrides.sh.sample ZFHEULTHDFI, O F)ILZ=aEE—L
TRETZHELT, TRVWEVWLIEZEERL T ZE W,

ERL U 7z installer overrides.sh [, 1 Y AR —=ITFTA4RIDE1TNX—FT 03V (FRNILEIE
"rootfs 0"YH\. T4.4.4 AUV RATLEA VAN =—ILT4RXVICT D, TERLIEDOTHNIZXE 2
IN—F 4 23V (TRNILEZIF'INST DATAYDETICERBT 322 & TETEINET, MAIKEEBELUSE
iF. B2NX—FT o YaVICEREULERNERAINX S,

AVAN=ITARARIDETIN\—FT > avidbtrfs. E2/\—FT 137
Videxfat TT7A—T VY REINTWBcH, E2/X\—FT43>DH
Windows PC TENY TV NUTHRAEET T DI ENTEZXT,

BEELEN installer overrides. sh Z5EM T ZHEAIC, kI Windows
PC UNEEREBENRWSEETH, F2/N\—FTa0s¥arvaERLTELL
ETEERTROIENTEDREVWSKXUYNEHDZET,

InZHAITZET, EHED Armadillo IEFH UL TENZNICERZEEIP 7PRLAEZRELE
D, BBV ZTVRANDERBLGELZBAECEICEKBLED LIEWRE, BRCSEICERIREZITHD
REFMBUEETRSIEDHOHETT, UT TR DEEEEZFIAL T, AR EICERZEEIP 7R
LRAZERET 2HEE. AVAN—IIETHOOV ZREITDIHEEZBNMNULET,
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INSZRBEELRBRWERIE T4.46. 1V A KR—)LORET) ICEATLEE W,
4451. BAERCEICRBBIEEIP 7P RLAZRET S

AVAMN=IBFIEEDY IRV ) 7N ERTTE2HEEZFA L T, EE8D Armadillo XL T
BERZEEIP7ZRLAZED Y TEHHEBNLUET,

INST DATA N installer overrides.sh.sample & ip config. txt.sample (FEAEEICERDIP 7
RLZZEDIRDZWEBZTHRS>Y I T77A4ILTT, N2 installer overrides.sh &
ip config.txt [CUR—LTFTBIET, ipconfig.txt ICEEHINTVWDIEEDED ICEEKS EICEL
BZEEIP7ZRLAZERETZIENTELT, £ETCEZIITIEHEFEBLERADT, EHlIIEFNZNDT 7
TILVARDERESRU T IEE L,

SEEFFNZNOT7 7AILORBEEELEIFERAULET, YV TILZFDERFXFTIA, ip config. txt
DODAB%E "X 4.7. ip_configtxt DART) IKRULET,

#f mandatory first IP to allocate, inclusive
START 1P=10.3.4.2 @

#f mandatory last IP to allocate, inclusive
END IP=10.3.4.249 @

#f netmask to use for the IP, default to 24
HNETMASK=24 ©

It Gateway to configure
#f not set if absent

GATEWAY=10.3.4.1 @

#f DNS servers to configure if present, semi-colon separated list
#f not set if absent

DNS="1.1.1.1:8.8.8.8” ©

#f interface to configure, default to eth0
#IFACE=etho @

4.7 ip_config.txt DAR

CDAVAN=ITARAITEDIRZIP7ZRLADEGEEDEBREDZIEELE T,
CDAVAN—=ILT4 RV TEDIRZIPZRLADEEDKEHLOZIEELE T,

XYRNIRIEEELVLE T, BEULLAWERIZ 24 ICRDFET, TIAINTOAX Y RTINS
nTwxEd,

T—hOzA7RLAZEELEXY,
DNS7RLRZEELET., EIIOVTRYSZIETEAVTUFPRLABEETEET,

IP7RLADBREZTHEOAVI—T 11— RZEELET, EELRBWERIE ethO ITRED KT,
FIAIRNTOAAVYRTIREINTWET,

Q00 0600
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e

1R I\—}b’f’F%@jtﬂﬂS@j%h_\ BERDOA VA N=I)LT ¢ AU TEE
IP7RLAZEIDIRZIGZEIE. FNENDOA VAN =ILT 4 A7 HED iR
5IP7 I\I/ZUJE”.D\?BZ':;QL\J:')LL ip_ config. txt ZEREL TLEE LY,

INSOT7ANERBELIEA Y AN—=ILTA AT TA VA N=)LEZET U Armadillo B, 1EEULK
HETETCWSZEEZERLET,

[armadillo /]# ip addr show eth®
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qglen 1000
Link/ether 00:11:22:33:44:55 brd ff:ff:ff:ff:ff:ff
inet 10.3.4.2/24 brd 10.3.4.255 scope global noprefixroute eth®
valid Lft forever preferred Lft forever
inet6 ffff::ffff:ffff:ffff:ffff/64 scope link noprefixroute
valid Lft forever preferred Lft forever

48P 7 RL ZADHER

Fre. YO T7INRIVV TN Z2ZDFEFEERIZE A VAT RAIDE2/N—FT 13V
allocated ips.csv EWS 7 7 ILDBERENE T, DT 71 ILITIE ;0)’(/7\ N—=IL7« XU %&fE
AUTIP7ZRLADEREZTHRSIEBAFDOIY7ILES. MACPZRL A, BEULEIP Z7RL XAHER
SNTWEZXT,

SN, MAC, IP
00C700010009, 00:11:22:33:44:55,10.3.4.2

4.9 allocated_ips.csv DA

2 5BMUED Armadillo iICZ DAY AN—=ILTF« AT TIP 7 RLADEE
EFAZ{TESKRIC. allocated ips.csv Z#2B U TRICEIDIRD IP 7 RL
AERDEITDT, BoTHIBRULABWKSITEELTLEEE L,

4452 A Y AM—IETRKROOTZRET S

installer _overrides.sh )M send log B#IE. ¥ VA M —)LABDFREZICETINET, 1TV AM—
WU — KT 7AWV RTLANP T 77— L0 7OF oy 7 LB EDERMNEFRE O 771
DJIXAH LOG FILE [cABTcéD, COBEBATA VAN =T RAIDE2 /=T avIcRELE
D, AZLoOOTH—NICFZy 7A—R LD TBZENTRETT,

X 4.10. A A M—)LOV%ZHRET 5] IF. 1VAN—=—ITARIDE2/\—FT1cavIicA>VR
N—=ILOJ%=RET ZHED send log EEHITYI,

send log() {
: "This function is called after aggregating logs for archival”
local LOG FILE="$1"

if [ -n "$USER_MOUNT” 1; then
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mount /dev/mmchlk1p2 "$USER MOUNT” @
cp $LOG FILE $USER MOUNT/${SN} install. log @

umount -R "$USER MOUNT” ©
fi

K410 1 YA M=)LOT%ZRET S

(1) send_log B TIE. SD H—RDE 2 /X\—T 1 ¥ 3 > (/dev/mmcblk1p2)ld¥ o> kEnNT
WEWDTY IV NUET,

(2] A7 774)%& <) 7IES> install. log EWSTFAIATE22/N\—FT 3 vicIE—
LET,

©@ FE2/X—FT4¥3vEFUIIVIULET,
INSDEEZTHSIEA VAN =—ITARITA VAN =ILERITUERIC, 1Y AM=ILT1 R

% PCREICEFEUTCELL OV EFRETETCVWER I EEERLTLEEW, #ELOV 7 71ILOD
FEDOHE M411. A VA =)LOTDOFE, [CRULET,

RESULT: 0K

abos-ctrl make-rootfs on Tue Jun 21 17:57:07 JST 2022 4194304 6b8250df711de66b
abos—-ctrl make-rootfs on Tue Jun 21 17:57:24 JST 2022 314572800 58a9b6664158943¢e
firm 8e9d83d1baddb65d

appfs 5108 1fa2cbaff09c2dbf

411 1 YA R—=ETDOFE
446. 1V AN—JLOET

EXTOFIETER LA YA N=ILT« XAV %, FRFEICERU Armadillo 2D Armadillo 1
WUTHEBULED,

J0—>5%D Armadillo ® eMMC ADTF—5 E LEE SN TEA SO, BERT—FFFH/\yY
T7 v TR TEWTLEE W,

13252 A VAN =T RV %ZFERT S, 2R LT, 70—2%0 Armadillo (1> XA ~—=)L
TARVZBRHUTLEE W,

CZETRETUES, 46 A X—IEZAHMEDOENMEHERL ITHEATLIZE,
4.5. SWUpdate ZFHWTA XA —YEZAHT S

4.5.1. SWU 1 X —Y DEE(

Z ZTld. sample-container EWSEZMRO IV T HORFAERTUIcELET, AVTFF—HAT
DERTTAIR T16.22.7. AV TFOEBERY 7Y v 77—k Z2ZRLES W,

1. sample-container-v1.0.0.tar BN ULIcWF 7V —2 3 28 AV TFAAXA—=IT—HA17)
2. sample-container.conf (1> 7+ BHERTHREZ 71 /L)

INs5D7 74 )% /home/atmark/mkswu/sample-container 7« L 27 kU Z{EE L TEE L 7=
ZEHEHUET,
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[ATDE ~/mkswu/sample-container]$ Ls
sample-container-v1,0.0. tar sample-container.conf

4.12 Armadillo ICE&ERAH WY T bV 7% ATDE ICEE

4.5.2. desc 7 7 1 JLDEER

SWUpdate ETEFIC. T4.5.1. SWU A X —Y D#ff) THEFcT 71 )L%Z Armadillo ICEEIAT &
57 SWU A X—=YEERLET,

SWU A X =Y Z T BfcdlclE. SWUpdate BFICEITT 2MEBEZR L fc desc 7 7 1 )Lz ik
U. ZDdesc 77 AL AANE LT nkswu ANXY RZERTI DI ET, SWUAX—IDHEEEND X
ER

[ATDE ~/mkswu/sample-container]$ cat sample-container.desc
swdesc_option component=sample-container
swdesc_option version=1

swdesc_option POST ACTION=poweroff 0

swdesc embed container "sample-container-vl1,0.0. tar” (2)
swdesc files ——extra-os --dest /etc/atmark/containers/ ”sample-container.conf” (3]

4.13 desc 7 7 1 )LD AR A

(1) SWUpdate ETRICERZYVS L SICHRELE T,
(2) AVTFAARA=IT74)% swu A X—JCHHrAH, Armadillo ICEREL £ T,
(3] OV T FEEIERTE 7 7 1 L% Armadillo ICEE L £ 9,

CZETETULS, T46. A X—IEZAHEDOEEMHER, ICEATIIEE W,

4.6. 1 X —IBEAHEDENMEMESE

44 A VAN =INT 1 RVZRAWTAXA—=IEZIAH#T D) TERUIcA VA N—=ILT 1« XU %ZER
ULTAYAM=)L, E£zld T4.5. SWUpdate ZFWTA X—IEZIAH#T %, [T SWUpdate Ic & >
TAA=IVEZAHZToIBICIE. A XA—=IDEZTIAEN Armadillo NEU K EMET BH. ERRIC
BH LU THERLTHET,

BEBRZEALVLT, BIFLLET7Z 7V T—2a v EEd a2 & 2B LTSSV,
CZERTRTUEBSE, BEROAX—YESAMAITT TY,

A47. EEROHEMILT

Armadillo-X2 ZHAIZTERICHERBRZBNLUET,

4.7.1. HigRR— R O AT

Armadillo-X2 OIRRA > % —7 £ —X(CON11)ICHRRN— RZ 3R T 35513 1B L fciaRm —
Ricb D ERIH TR 3.30. Armadillo-X2 DIRRAR— R ICRIRD LS ICHATITZIT> TS
W,
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4.72. A7 30— (EEBE) N\ DHEHTIF

Armadillo-X2 & ERDA 7Y 3 v —XA(EBH) ZHHMT 1T BRICIE. UTORMAIZTRICK-T
ToTLIEE L,

AT a3y —RA(EBHE)DFMBTRICDOWVWTIE, 6.31.1. Armadillo-X2 A 7> 3 v — X (&
) zZRLTKLEE W,

A7 avir—X(EEBH)IF. SoC DE#Z T —AICEESETHAITIBETHIITLTVWET, ER
BOICT ICRBAY— K ZBDONF, T—X(T)EBBAY — b e EMS B IORETERZRULEHLET,
RUDHEDMIF ~ILT & 31.5cN-m T,

K414 A7 a3 07— (ERH) R — NbfT
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K415 A7 avo—XA(E&RBE) F—XA(T)R UL
Q HNMAL. Tyyv, ATUYT Ty v idE(M3. L=6mm) x 4

@O K — b (15x15x4mm)

BES — KE TArmadillo-X2 A 73>y —Xtv b IZ&FnEtA.
BES — MDERIGEIE TCPU & — K 15x15x4mm 10 At v )
ATV VRETIAVTYILUTEDEITDT, THRELCIEI L,
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Smmmm e
/

416 A7 avir—A(ERBH) y—A(E)RULE®
@ [MInUM26. L=4mm) x 2

ICTHLU TN DN > e DT B fcdd, BR/NRICTHLBWE S ICH

If T—A(L)EFAUBBICAZA REEDE. LAN OX 75 O/ ZEHD
CT<EEly,

417 T—A (L) =B U BRDER
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5.

i

r_lm

5.1. Armadillo Z25REJ %

Armadillo ZHRAAREHEERET 2BOERALSEBEREBNLE T,
5.1.1. REEFT

R ERELKRIC, K-BK - IFCD - HEZEDOZWERICERBELBWTL SN, K, WE XE
REDERICKRBIZENHDEFT,

FERICEHSNTVSM@mO—ERIE. RRICLDFRICBEIBENHD T, AEREPEIIRWIC

Lo TRPIHFEDRRAERBRZENDHD XTI REDEBRNA> TVWBHE. KIFERVMERAADR
EHNTH2ETOREIE. EREDOBFEG. RUZDOEIHAICIEANZNTIZE W,

51.2. 7—7ILOED[E L

—fRIICUATORZFTEUVUTHRELTLES W, £, 34 \—RT 70K ICEHELTWSZ
EICHRE>TLIEE L,

C BREBRICT—TIILEBELE| RSBV TLIEE L,
- —=JI)E B PhIcHIT TS IEE W,
- T—TILEERT E5E. SO0 ETEBLEFERTLESZ L,

5.1.3. ¥ —IWK
H—UNEICDWT I, (3.4.3. ESD/EY—Y) 2BRBLTLES W,

5.1.4. Armadillo DRREZFRI 1> IT—%
LED IC TREZRRLTWVWET,
Bi#R LAN OIREE(E T3 3.13. CON3 LAN LED 0#ifE; 28R 2,
5.1.5. EFERIIEHR OEUS
REBRFIC Armadillo ZEH#H S & ICHRI L cWEE. UToBERzEFHIERE U TAETEET,
- BEI—R
- MAC 7 RL R
INSDBHRZEE I Z2AEFIUTOEED TT, RAICEDLETFERZEIRL TILES LV,
- REY—ILHSEUET B
- ANV RZETULTEET S
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5.1.5.1. ®E>—ILH SEUS

Armadillo D&% MAC 7 RL X, A I— R EDBEHBIISHRIE. T — AEPERAMKEICELT S
NTWEY—)LICEBHINTVWET, BRAEFTINEBICEHEINTLWIARPLY—ILOUBENERDZ DT,
IR EMALEREZSRBLUTLESI W,

5.1.5.2. AY Y RHhSHIE

JYTIA VT —T T —AP, XY MNT—7EAT Armadillo ETOVY REETTESHEE. O
XY RO SERBIBERERSI DI ENTEXD,

' 5.1. BAEI—RNOERAE IKRI ANV RZRTIZETEKRI-RZRETEET,

[armadillo ~1# persist file -a add get-board-info
[armadillo ~]# get-board-info -s

00C900010001 @

K 5.1 Ed— ROWERAE
@ FAELTWS Armadilo DEEI—RARRINET,

AT FETEAI-—REZEXRRT 25EF. BRI - RZREZHELT

RETDIETHREELRDET, "M 5.2 BAI— RNDREZ# % conf

7 74 )JVICBEE, I dNA% /etc/atmark/containers O TF® conf 7 7
=] AILICEEAULE T,

add_args ——env=SERIALNUM=$(get-board-info -s) (1

5.2 BEI1— ROBEZH % conf 7 71 JLICESRS
Q 1 FHEFHEICEBELTH SERIALNUM ICEAtEY KEhEd,

¥ 5.3. AT+ ETEAI—RZHERIT 25%E I[CRITIAVY REET
THETAVTFHF ETEFI—REZERIDIENTEET,

[container ~J#f echo $SERIALNUM
00C900010001

5.3 AT+ ETEEI— KRBT 5%

X 54. MAC 7 RLADWERAE ICRITIAVYREETIBZZIET, BAVI—T1—ATED
MAC P RLRZEBGTZEXY,
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[armadillo ~1# ifconfig

eth0 Link encap:Ethernet HWaddr 00:11:0C:12:34:56 0
D (H8g)

54 MAC 7 RL A DHER A E
o HWaddr (Z#E < RLANMAC P RLAXTY,

5.1.6. ElRzt3%

Armadillo DERZYI2HE(E. poweroff AY Y RZEETLTHS Egﬁ%tﬂ%@b‘ﬁiﬁﬁ’ﬂ’é@“o L
MU, FRERIFOYY i\%%ﬁ?%%ﬁxi’“ BWEENZWTT, ZDHEE. FHHIEZIL poweroff
IV RZRTETICERZVKU THELRRICKR T TEZHENHDET,

FillE. M3.3.35. 8THE 2ZRL TSV,

5.2. Armadillo Y 7 vz 77 v 7T7F—bhT %

HE®ED Armadillo DYV 7 Tz 77 v 77—k SWUpdate ZEFAIT 25 & TRFTEEXY,
TR VIhDzT7DT7 Y TTF—hEUVUTUTOLSBRUEZTTS & Z2PE UTHALET,

- 9 TIT Armadillo [C sample_container_image E WS AV TFFA X—=INA VA R—=)LENTWL
)

- sample_container_image ®/\—> 3% 1.00 5 1.0.1 7Yy 77— hK9 3

- sample_container image M 5 A Y FFZEBEHEHITD2LHODOHRTE T 71
(sample_container.conf)& 7y 77— K9 3%

5.2.1. SWU 1 X =Y DIERL

7Y TTF—=RDEHIC SWU A A—IHEERLET, SWU 1 A—IDIERICIE. mkswu &EWSY—
ILEFEWET, 13.3. AFEOEM, TIERUEERETEEL TLEE L,

5.2.2. mkswu @ desc 7 71 I EERT B
SWU A X—YEEMTDICIE. desc 771 ILEERT DRHENH D FT,
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desc 771 /L

mkswu 21T

SWU 71

SWU 271 ILE
Armadillo ~
A2 A=)l

55 desc 774 ILH5 Armadillo N SWU £ X—I%& AV XA N—=)LTBFHN

desc 770 ElE. SWU 4 X—I% Armadillo i1 YA M—=ILF BRICITTONSmSESR U
HDTYI, /usr/share/mkswu/examples/ T« L7 MU TICH Y 7ILZBELTWEIT DT, ©DO
FEWCEICEDETRELTHREVLC LIV, BH. desc 77 ILDFEMBERICDOWVWTIE, 6.4
mkswu D .desc 7 71 ILERET %, 2SR UL T EE LN,

sample_container.conf Z{EB L THEET XTI, RE 71

kg

9. UTOoL5Tw L7 NUERHT.
JLORBICDOWTIKEIZFELE T,

[ATDE ~/mkswul$ tree container start
container _start
L— etc
L—— atmark
L—— containers
L—— sample container. conf

CDESBEBEEICLTWSDIE, 1Y XM—=ILED Armadillo =T sample_container.conf % /
etc/atmark/containers/ O FICECEL W T,

Ric, Py 7F—REQAYTFAA—=I T 74 )L THS sample_container_image.tar ZHRE L &
Yo AVTFAX=V%Z tar 77 ELTHNTZHEZ W56 AVTFAAXA=IT7—HA THERK

Bl ICRULET,

[armadillo ~]# podman save sample container:[VERSION] -o sample container_image. tar

56 AT FARX—IF7—hHA TEHH
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RIC. sample_container_update.desc & WS &BIT desc 777 L ZEBLET, K 5.7.
sample_container_update.desc OARA 1. SEIDHFITHERAT % sample_container_update.desc
7} 1ILORB%ERUZEXT, sample container image.tar &, AV T FHEENRET 7 J)L% Armadillo

ICA Y A N=ILT Z2UEIEIREINTVET,

[ATDE ~/mkswul$ cat sample container update. desc
swdesc_option version=1,0,1

swdesc usb container "sample container image. tar” (1)
swdesc files ——extra-os “container start” (2]

5.7 sample_container_update.desc DA

(1) sample_container_image.tar 7 7 f)LICREFES NIV T FZA VAN —=)ILUET,
(2) container_start 74 L7 M) OB ZEIXEL X T,

AXY REFEMEIEETI VY AN—ILENET,
b.23.desc 7Z7AMILH5S SWU A X—I&5HKT S
mkswu AV Y REE{TIBIET, desc 771ILHS SWU A XA—IZERTEZET,

[ATDE ~/mkswul$ mkswu —o sample container update.swu sample container update.desc (1)

[ATDE ~/mkswul$ Lls sample container update. swu (2]
sample container update.swu

5.8 sample_container_update.desc DA
Q@ mkswu OYYRTdesc 770IH5 SWU A X—IZ4R
(2) sample_container_update.swu DNERINTWS Z & ZHER
524 A X—=IDAVA M=)l
AYVARN=ILDOFIEICDOWTIE, 3.235. SWU A AXA=I DA YRA =)Ly ZSRULTLLREI W,

5.3.eMMC D& ZERT

5.3.1.eMMC I£DWT

eMMC & (& embedded Multi Media Card DBEXFZE > BN TCNAND 2D 75wy a XEU %
FBAULEABANL—YTY, USHTERLTWDHDERABER%ZRIEE LTWS A, FHIT A
EZ¥AUTICUTSLC E—RTHERALTWE T, BIZIE32GB &% 10GB TEM. & D 22GB &
FliEfEEs &9 3),

eMMC FMEICEBEDNFEEVEPRZATRKIY AO—NYRT U. FEEEZEIDHTTHRELT
WEY, #XNTIEHDTRBAN. COFHEBNEBRDEESAHDNHELR L BBAREMEDHD T,

5.3.2. eMMC F{efBE DR A E
Armadillo Base OS [l emmc-utils EWS /I —I RSV ARKN=)LENTWVWET,
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I T 5.9. eMMC D FtBIgEREREZMERT %) 9 IV R%EFETL. EXT CSD PRE EOL INFO @
NREMHERT 5 & T eMMC OFEBEBOEREINbMND 9, EXT CSD PRE EOL INFO DB & KD
Wih%E % 5.1. EXT_CSD _PRE_EOL_INFO OfEDO &) ICRUET,

[armadillo ~]# mmc extcsd read /dev/mmcblk2 | grep EXT _CSD PRE EOL INFO
eMMC Pre EOL information [EXT CSD PRE EOL INFOJ: 0x01

5.9 eMMC D FRHEIBERXZ#ET 5

# 5.1 EXT_CSD_PRE_EOL_INFO D{ED Rk

E =R

0x01 EFEIRAE (PR L)
0x02 FiEEER 80% LU LR
0x03 FhietEiE 90% LU EFER

5.4. Armadillo D RZEEBTRZH

Armadillo ICEBH N TVWSEIMHIEEINIBEY. @D EOL &R > BEICIFULITDOR—IH
SHERTEXI,

Armadillo 1 bk - ZFE&EA(PCN)/EOL :&EH]

https://armadillo.atmark-techno.com/change_notification

oo Armadillo U M- —F{HF L TW < &, BHMESBZA I TREIT S ENARET
Yo BEBEMICOVWTH, A=) TRIFB I ENFARETIDT, I—F—EFKEZLENWLXT,

A—F—FFICDOWVWTIE M3.3.6. —F &K, Z2SRBLTILE W,

5.5. Armadillo ZFEJ %

ERAZKRTL Armadillo ZBREITZE. X2 UTa—DEANSUTOLS R EEERT ZNE
NHOFET,

. BBEFTIC Armadillo #IEBE I EINT
- Armadillo Zx v N T —h5EKI 3

- SIM A—RPMEASNTVWEDTHNIFRE, TONA T —EDENZRT TS
- R LAN OREZHIFRT %

CERULTWEI U RDTIINA XFEAEZHIR - EMICT B2 ETIIVRICERTERSTS
- PENICEES TERLT DS
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o. bR

AETE, TTEFTORBTHRBNLENGD >Tc. K D#lIDZ Armadillo DFREREY. RAFRICKIL
DEYRREZBNULET,

EREYVIERBIILTVWETDT, BROFY A ML SPOHIWT EEFELTHENICSERLE
=L\,

6.1. persist_file ICDWT
Armadillo BaseOS Tld/L— K~ 7 71 )L X7 AT overlayfs Z AL TWE T,

FDleH, 771 ZZEBLIE Armadillo DEEZYVZ EEEFNRIIFERFINEFA. ARPLRE
IC rootfs DEBENBRERIE T DICIE. TEULRLTZ 7AILICTUT persist file ANV REFERAULET,

HAREUNDRIEZE2DS. VISV 77y 77— EBEHZEITLTLLZE W, SWUpdate
[CBEAULTIE 13.23. 7y 77— MEREICDWT) ZZRULTLLEZ L,

rootfs DAREZZELTH, VINIz 77V IT— M EEBULKBICEE UIcABRMMREFSI AL
AEENBDET, VINI 77V 7ITF—NEREROZEEANARZRIFISZFIBICEL TIE T6.5.
swupdate_preserve_files ICDWT, Z#ZBLTLREI L,

persist file VY ROBE%Z X 6.1. persist file DANJILT) IKRULET,

[armadillo ~]# persist_file -h
Usage: /usr/bin/persist file [options] file [more files...]

Mode selection:
(none) single entry copy
-d, ——delete delete file

-1, ——Llist List content of overlay
-a, ——apk apk mode: pass any argument after that to apk on rootfs
-R, —-revert revert change: only delete from overlay, making it

look like the file was reverted back to original state

Copy options:
-r, ——recurse recursive copy (note this also removes files!)
-p, —-preserve make the copy persist through baseos upgrade
by adding entries to /etc/swupdate preserve files
-P, --preserve-post same, but copy after upgrade (POST)

Delete options:
-r, ——recurse recursively delete files

Common options:
-v, —-verbose verbose mode for all underlying commands

Note this directly manipulates overlayfs lower directories
so might need a reboot to take effect

6.1 persist_file DALY
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1.

2.

3.

7 7L DORE - BIRFIES

[armadillo ~J# echo test > test

[armadillo ~]# persist file -rv /root

' /root/test’ -> ’ /mnt/root/test’ @
/root/.ash history’ -> ’/mnt/root/.ash history
[armadillo “J# rm -f test

[armadillo ~]# persist_file -rv /root

removed ' /mnt/root/test’ (2]

removed ’ /mnt/root/.ash history’ (3,
"/root/.ash_history’ -> ’/mnt/root/.ash_history

®©Q

6.2 persist_file {RTF - HIBRFIEHI

Bm--ZETEULE774I)L% rootfs NJIE—UL X9,

rEIEEITDE. OEDRIO rm-f AV RTHIBRUL 7 71 ILh  rootfs S HHIBRES
FITDTTEELIESIL,

®© I TICrootfs ICHEEIT D7 7MIH—EHRLTHSIAE—TBH, CDESIBAXyE—

IHRRENET,

VIO 77y 7T MNROERZMET 5 FIRA

[armadillo “1# vi /etc/conf.d/podman-atmark (1]
[armadillo “]# persist _file -P /etc/conf.d/podman-atmark (2,

[armadillo “J# tail -n 2 /etc/swupdate preserve files (3
#f persist file 20211216
POST /etc/conf.d/podman-atmark

6.3 persist_file VI NIz 77 v 7TF—NEHLEBEHITIT 2FIEH

Q@ TSHrDT7FAILORBELEELET,
O PATV3VEMELT persist_file ERITLET,
€ swupdate preserve files [CBIMENicZ &E&2ERLET,

BET 71 ILO—ERRH

[armadillo ~1# mkdir dir
Larmadillo “J# persist_file -1

directory /

directory /root

opaque directory /root/dir (1)
whiteout /root/test (2
regular file /root/.ash _history
directory /etc

regular file /etc/resolv. conf
directory /var
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symbolic Llink /var/lock
: (HBR)

6.4 persist_file EET 71 )L D—ERRH

Q@ rootfs DT 7ML ERELWVWT 4 LU ML opaque directory ERREINET,
O HIBRULICT7 7 I)LIE whiteout ERRSNET,

4, Ny T—I %A VAM=)LT 50 Fapk AV REFEBULTXEY EIcA VYA M=ILTEZXY
HY. persist file AN Y KT rootfs ICEEAVAN—ILT DI EEHEEETY,

[armadillo ~1# persist file -a add strace

(1/3) Installing fts (1.2.7-r1)

(2/3) Installing libelf (0.185-r0)

(3/3) Installing strace (5.14-r0)

Executing busybox-1.34.1-r3. trigger

0K: 251 MiB in 188 packages

Install succeeded, but might not work in the running system

Please reboot if installed program does not work ‘,
[armadillo ~J# strace ls

: (&)

exit_group(0) =7

+++ exited with 0 +++

6.5 persist_file TO/NNY I —I14 VX M—)LFIEH

QO CofiTIE Armadillo ZBEBE T IcA VA M—=)LUcONY Y REFHRTEFZ LA
Armadillo OBEEHNINEERZ /Xy T —IHHDEIT DT, FDIHEIE Armadillo =8B
BEFLTLIEE W,

6.2. A7 7

Armadillo Base OS IcEWT, 21— —7 U —y 3V EERNICOYTFARTEITEINET, 3.
R TRNUHEREFIETIE. EAXMNIC SWUpadate ZERALTIAYTHZER - RITUTVWEL
Tzo

LUTTlE,. EhEREOEVWIYTFOBEDKOICAYY RTA VIS DBREAKICDODVWTENL
£,

6.2.1. Podman - A7 HEREELY 7 ko7 &lE

AT+ ERRAN OS LIcERSINSRENGAI—TEEHDOIETYT, VT FHEERITZIET
B D Armadillo-X2 THRI—DIRENIT CICHIETEX T, AN OS 2B E ULRWMRELTH S
fed, 77V =23 VDRENERREVNE WSEFENH D £,

Podman &3O ES5B VT FEEBIBHDY I NI 7 THO., ERAXRTIVYTFEERY
TJhox7D 1 DTH3 Docker EHHENH D £,

6.2.2. AV T F OERRZRE

COETIE., AVTFHRELEY 7Dz 7D 1 DTH2 Podman DERRFEWAICDWTEHRBEL
F9, Armadillo-X2 TETIBWFIUT—y a3 v EZ0ERTEEBAEEZ 1 DO Podman 1 X—Y
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ELTH/RS T ET, BHD Armadillo-X2 2’5 2HETH. ETCOR—RETR-—DREZHFHRSES
ZENFREERRD KT,

CDELFEEBLT, A AXA=IDORE - £#HY—E X T#H % Docker Hub [https://hub.docker.com]
MSEB U, Alpine Linux D4 X—I%##FE>THBALET,

6.22.1. A AXA=IDSAVTFZERT S

AX—=IDS AV TFHERT B/coHITIE. podman_start AV Y REERTULE T, podman ¥ docker
[CTTICELWD I podman run AN Y RTHRETTEFXRIH, 2T 76.23. AT FHEENRTE
774N EERT D) THENI 2T DOEEIREEIDEfEHET T podnan_start ZEWVWEK T, 1 X —
'l& Docker Hub [https://hub.docker.com] N5 BEIRICESENET, I Tl BELHFELT
s/ AV REERITIZIAVTFHEERLET,

[armadillo “J# vi /etc/atmark/containers/my container.conf (1
set_image docker.io/alpine
set_command ls /

[armadillo ~1# podman pull docker.io/alpine (2]

Trying to pull docker.io/library/alpine: latest...

Getting image source signatures

1 (&8)

Writing manifest to image destination

Storing signatures
a6215f271958¢760a2975a6765016044115dbae4b90f414eba3ad48a6a26b46

[armadillo ~1# podman start my container (3]
Starting 'my container’
b141e899b5ef7c9ech434bda8f6a83d3e6bfcI4f74bfbbdcef2a22041c71fdbf

[armadillo ~]# podman logs my container (4]
bin

dev

: (HB8)

usr

var

[armadillo ~1#

6.6 YT FZERT BETH

(1) AVTFOAV T4V ZERUE T, COT77AILTIE, IVTFDAX—=IPATY R, 7N
AZANDT7 JEAERZRELE T, FUWVWKREDRAICIE 76.23. AT HEEREZ71I)IL%
BT %, ZSRIEE N,

(2] AVTFDAARXA=IEZBEBEULET, 1 XA—IH Armadillo ICEWTHERWESEIE TError: docker.io/
alpine: image not known; OfRGEIZ—TERBEULET,

©@ IJIVFFEEFBLET, Ihid Armadillo B ICEBNICES: NS IV TFERBLHDICRE
h¥d, BBEIHNTELRIBEITIE set_autostart no TEMETEET,

O podman logs ANV Y RTHAOEHERLET,

"Is /" ZRITT BT D "my_container" EWSZFID IV T HFHIMEREINE Ulco IV T HHERE
N3 EEEIC s /" BRITSh, ZOR/EIASICEDET, ST TERRSINTVWEDIF, IVTFFA
D"/ FALIRNIDTAILTD—ETT,
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AV T4 77 7AILDEERZEEE podnan pull (ITL2 AT FOEEIE
FI A MNRETEXEY LTUNMRESNE Ao

7 74 )L persist_file TIHREL. AT FA X—Id abos-ctrl
podman-storage --disk T podman @ X kL —3Y% eMMC [cYIDE X
% abos-ctrl podman-rw T—FIIC eMMC IZRTFEL T2 W,

ERAFRO Armadillo ICIFE#EICEEZEI,. SWUpdate TP v 77—k
LTLIEE 0N,

OV 7407714IL%FEEL T, set autostart no ZHE LB WEE(
BHERELE I,

podman start TOV T FHIEU K EENTERWIEEIE podman start -v
<my container> T podman run D IANY Y KZfEZ2 L. podman Llogs
<my_container> THAZHERL TLEI L,

=

6.222. 1 X—I—EZRRI D

AVTFT BT B1cHDAA—JIE A X—I—EZKRRI % podman images IY > KR THERT
EIESC

[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/alpine latest 9c¢74a18b2325 2 weeks ago 4.09 MB

6.7 1 X—I —BEDRREITHI

podman images I~Y Y ROFEMIE —-help A 7> 3 Y THEIATEET,

[armadillo ~]# podman images —--help

6.8 podman images --help M=17Hl
6.22.3. AVFF—EEZRRI D
ERBEH YT FH—BERRT BcHIClE podman ps AV RERITLET,

[armadillo ~]# podman ps -a
CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
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d6de5881b5fb docker. io/library/alpine:latest s / 12 minutes ago Exited (@) 11 minutes
ago my container

6.9 YT F—EBEDRRETH

—BRRICED, AVFTFEPIAVTF D ZHRIZIENTEET, -a AT aryeiIrng
Bl BEFOOAYTFOHARREINET, podman ps IY Y ROEMIL —-help A 7Y 3 >~ THERET
FEER

[armadillo ~]# podman ps --help

6.10 podman ps --help DE{TH
6.224. OAVTF%=ZEE#T S
ERGEAD Y T FERET Bz ICiE podman start IV REETLE T,

[armadillo ~J# podman start my container

podman start my container

[ 3119.081068] IPv6: ADDRCONF(NETDEV CHANGE): vethe172e161: Llink becomes ready
[ 3119.088214] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3119.094812] cni-podman@: port 1(vethe172e161) entered blocking state

[ 3119.101231] cni-podman@: port 1(vethe172e161) entered disabled state

[ 3119.107745] device vethe172e161 entered promiscuous mode

[ 3119.113185] cni-podman@: port 1(vethe172e161) entered blocking state

[ 3119.119546] cni-podman@: port 1(vethel72e161) entered forwarding state
my container

[ 3119.620731] cni-podman@: port 1(vethe172e161) entered disabled state

[ 3119.627696] device vethe172e161 left promiscuous mode

[ 3119.632762] cni-podman@: port 1(vethe172e161) entered disabled state

K 6.11 AT+ =ZEsd 576
_aATVavEEZZE, AVTTATETSINETT 75— 3y OBENEERTEES,

[armadillo ~]# podman start -a my container

[ 3150.303962] IPv6: ADDRCONF(NETDEV CHANGE): vetha9ef8f8e: Llink becomes ready
[ 3150.311106] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3150.317703] cni-podman@: port 1(vetha9ef8f8e) entered blocking state

[ 3150.324139] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

[ 3150.330687] device vetha%ef8f8e entered promiscuous mode

[ 3150.336085] cni-podman@: port 1(vetha9ef8f8e) entered blocking state

[ 3150.342443] cni-podman@: port 1(vetha9ef8f8e) entered forwarding state
bin etc Lib mnt proc  run srv tmp var

dev home media opt root sbin sys usr

[ 3150.804164] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

[ 3150.811249] device vetha%ef8f8e left promiscuous mode

[ 3150.816349] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

K 6.12 AT =zEsd 2XThll@ * 7> 3 v it5)
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ZZTEEL TWS my_container (&, EEIFFIC "Is /" ERITITDEDICB>TVWEDT, ZDFER
NEHEINET, podman start A< > KDOFEMIE —help A 7> 3 Y THRTEXI,

[armadillo ~]# podman start —--help

6.13 podman start —-help £{741

6.2.25. AVTFT%EILTS
EMER DOV TFEEILET BcHICiE podman stop AV RERTTULE T,

[armadillo ~]# podman stop my container
my _container

6.14 AV T7F+%&EILT DETH
podman stop AV Y ROFEMIE -help A 7> 3V THERTEED,

[armadillo ~]# podman stop —-help

6.15 podman stop --help 176l
6.22.6. AT FDEEZRET S

AVTFFHICTHUTZEENTONIIRET, ZOFFIVTFEEFELELTUES EETERKGDNRTUL
FWXT,

TEEBRETBICIRZDOAENBD XY,
1. podman commit IV Y R TIRET %,

[armadillo “J# podman commit my container image name: latest
Getting image source signatures

Copying blob f4ff586c6680 skipped: already exists

Copying blob 3ae0874b0177 skipped: already exists

Copying blob eab9ffe27343 done

Copying config 9ca3c55246 done

Writing manifest to image destination

Storing signatures
9ca3chbb246eaac267a71731badbbfedb0124afcdd2b80c4t730c46aae17a88F3

6.16 my_container Z{&%E 9 %41

podman commit TREFET DEIC. EEINMTRONILEDINMREINET T, BDIRUEDZRE
2L, AA—IPAINKEL B >TLEWVWET, ANL—IBENFET ZEHEEIF. X—X
E1B0S DAA=IMSEDBEL TS,

2. 13241. BRZVI>THRFShB3TALI7 NI (A—Y—FT—FTsLIKV))) Z2FEAT %,

podman_start @ add volumes ON¥ > K TIO> 7 7FIc Armadillo Base OS 7« L7~ UZz1Y
THFTESENTEZET,
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REIBZT—FIOHREICE> T, REFXZERL TS,

1.

6.2.2.7.

/var/app/volumes/myvolume: 7v 77— K Ufciz&lEaEE—2nFztthA, AV PT—FXR—
ABRE. FIVT—yaVvhpMERURIT 2 & 5B T —YDREFICAWVWTWED,

myvolume A /var/app/rollback/volumes/myvolume: 7 v 7F—KhDOEIcOAE—LTF7 v/
F—RhZTS50T, 7YV ITF—RPRTELRRICHEWNDDITET, 7SV T—Y 3> E&E—HEIC
PYITF—=RTBEOBT—YDREFICEHNTVET,

AV T FOEBERYT Y 77—k

podman run, podman commit TAV T FZERTE X I BHNICT v 77— 23 HEICIFD
VT T OERY 7Yy 7TF— N 2Bt TE B EEFTT,

IhzRBEI 3. Dockerfile & podman build Z#EWE Y, ZDFIEE Armadillo TEITAIEE

TY,

1. 4 X—3% docker.io DA AXA—IDSHEDREULET

[armadillo ~/podman-bui ld]#f cat Dockerfile
FROM docker. io/arm64v8/alpine: latest

#f update & install dependencies (example: usbutils)
RUN apk upgrade && apk add usbutils & rm -f /var/cache/apk/%

#f copy our application and set it to run on start
COPY my application /my application
ENTRYPOINT /my application

[armadillo ~/podman-build]#f podman build -t my image:1 -t my image:latest .
STEP 1: FROM docker. io/arm64v8/alpine: latest

STEP 2: RUN apk upgrade && apk add usbutils &% rm -f /var/cache/apk/*
--> 234bf79175e

STEP 3: COPY my application /my application

--> 05ab31bb278

STEP 4: ENTRYPOINT /my application

STEP 5: COMMIT my image: latest

--> 590e3babd5b

Successfully tagged localhost/my image:1

Successfully tagged localhost/my image: latest
590e3babd55t3e29bdef158d7283e9c417515567b2d31978cfab2510dc02376b

[armadillo ~/podman-build]#f podman save my image:latest -o my image 1. tar

6.17 podman build DE1THl

2. AX=IFEHMDN=I3Yh5T7yTTF=bULET

[armadillo ~/podman-build-updatel]# cat Dockerfile
FROM localhost/my image: latest

#f update 0S packages
RUN apk upgrade --no-cache

#f update application
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COPY my application /my application

[armadillo ~/podman-build-update]#f podman build -t my image:2 -t my image: latest
STEP 1: FROM localhost/my image: latest

STEP 2: RUN apk upgrade --no-cache

--> ¢f1dc0d7296

STEP 3: COPY my application /my application

STEP 4: COMMIT my image: latest

--> 9e9d9366072

Successfully tagged localhost/my image:2

Successfully tagged localhost/my image: latest
9e9d9366072751007b2e70544d76c46b95a7aba02df658ef0fa3f7dcccf8850a

[armadillo ~/podman-bui ld-update]#f podman save -o my image 2.tar my image:2

6.18 podman build TD 7 v 77— ~k DE1THl

ZDIFE. podman partial image ANY RZFE-> T, ERREIFTZAVAN—ILTEZIEHTE
x99,

[armadillo ~/podman-build-update]#f podman partial image -b my image:1 ¥
-0 my_image 2 partial.tar my image:2

[armadillo “/podman-build-update]#f ls -Lh

-rw-r——r—— 1 root root 88 Dec 21 15:24 Dockerfile

-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 1. tar
-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 2. tar
-rw-r-—r-— 1 root root 51K Dec 21 15:26 my image 2 partial. tar

ERRUTc tar 7—hA T71E T6.4. mkswu D .desc 7 71 IL%=#RET B, D swdesc_embed container
& swdesc usb container TEZF I,

6.2.2.8. A>T+ %HIRYT 3
EREH AV T ZHIBRYT 23551 podmanrm OAY Y RZRTULET,

[armadillo ~1# podman rm my container
d6de5881b5fb973227b84d1d74abf269ac3183aad7e18b7a9d85208632641d94

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

6.19 O> 7+ ZHIBRI 5R1TH

podman ps IAN¥Y ROHAERED., VT FHEIBRESNTVWSE I EDER TEE I, podman rm
AN FOFMIE ~help A 7Y a Y THERBTEEXT,

1. podman rm --help E174

[armadillo ~]# podman rm --help
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TS FafR

6.2.2.9. 1 A=Y ZHIRT 3

podman D+ X—I%HIERY 3 (Cld podman rmi ANYY RERITUE T, 1 X—IEHIBRT Szl
& ZOAA=—IDSER LY TFZFEICHIBRLU TR <DBENH D £J, podman rmi IX > R

A A=Y ID ZIBEIT D2HENH B8, podman images AX Y RTHERULE T,

[armadillo ~1# podman rm my container

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/alpine latest 02480aeb44d7 2 weeks ago 5.62 MB
[armadillo ~]# podman rmi 02480aeb44d7

Untagged: docker.io/library/alpine:latest

Deleted: 02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21chbcedaddf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

6.20 1 X—Y ZHIBRI 5R1THI

podman images A¥ Y ROHEAFERED. VT FHHIBRINTVWS Z EDMERTEEY, podman

rmi AY Y ROFEMIE —help A 7> 3 Y THRRBTEET,

[armadillo ~]# podman rmi --help

6.21 podman rmi —-help {741

SWU TEREE o1 X — VS podman images T Read-Only & U THERR
SNEIDT, podman rmi ZEITITBETT—ERDET, ZDHEIF
abos—ctrl podman-rw rmi = {EALLEE L\, abos-ctrl podman-rw [CD
= WTIE 76.2.2.17. 41 X—3% eMMC ITIRET 51 ZSBLTLIEEIL,

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
docker. io/library/alpine latest 02480aeb44d7 2 weeks ago b5.62
MB true

[armadillo ~1# podman rmi docker.io/alpine

Error: cannot remove read-only image
"02480aeb44d78f12a44b8791af7edf7d6e1b18707397a1dfb3ff4f21chbcedaddf”
[armadillo “]#f abos-ctrl podman-rw rmi docker.io/alpine

Untagged: docker.io/library/alpine:latest

Deleted:
02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21c5cedadsf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

] 6.22 Read-Only D1 X —3 ZHlIBx Y 5 R{THI
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6.2.2.10. AV FF AV TFICEET 2 T—5 ZHIFRI %

abos-ctrl container-clear ZfEHIT 2 &, AV TFF. AVTFHFAX=Y, AVTFHICEITZT—5%
HIfRg B EMNTEZET,

ETCOAVTFEAVTFHFAAX—=Y, AV T FHICET B T—IDEIBRE
5. TOSTEELUTERLTLIEE L,

abos-ctrl container-clear [FL{TO@EOEELE T,
cUTOT7 740 T«LI NURTOT 71 )L ZHIBR
- /var/app/rollback/volumes/
- /var/app/volumes/
- /etc/atmark/containers/*.conf
- LIFD 7 74 )L T container &L 7% HIER
- /etc/sw-versions

- /etc/swupdate.watch

[armadillo ~J# abos-ctrl container-clear

This command will remove all containers and related data.

- The following file and directories will be removed:
- /var/app/rollback/volumes/
- /var/app/volumes/
- /etc/atmark/containers/*. conf

- Lines containing the word “"container” will be deleted from the following files:
- /etc/sw-versions
- /etc/swupdate.watch

Continue? [y/N]

y

Remove all container data succeeded

6.23 abos-ctrl container-clear £l
6.2211. TR0 AV TFIcERT S

ETROIAVTFHICERL, AVTFRTIEELRLIYY REETT BICIE podnan exec IV R%&E
EITUEX T, podman exec INY RTIAVTFTATOY c)LZ2REITHE. AV T FREZRIEFTESD L
SICBEDFET, TITIE sleep infinity ANV RZEFTULTRHERIBLITOAYTFHZERL. %
DAVTFICK U T podman exec ANV RTY L= ENT BH%ERLET,

[armadillo “J# vi /etc/atmark/containers/sleep container.conf
set_image docker.io/alpine

set_command sleep infinity

[armadillo ~]# podman start sleep container
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Starting ’test’
62e7a666d7156d261905¢8406¢c72fc271534fa29¢69771¢c76f4f6660a2dad1a
[armadillo ~1# podman exec -it sleep container sh

[container 1t ps

PID  USER TIME COMMAND

1 root 0:00 /run/podman-init —— sleep infinity
2 root 0:00 sleep infinity

3 root 0:00 sh

4 root 0:00 ps

X 6.24 Y7 FRABOY )L ZEET 5RITH

podman_start ANV RTAVTFZERL. ZOREMRLZO>YTFAT sh ZETLTWVWET, sh
ZERTIHE. AVFTTFROTAOY I MPRRSINAY T FRBERIETEDZLSICHRDET, £EET
FAYTFFAT, ps AVY RERTLTWET, AV T FHERRFICEITU T sleep & podman exec THE
TUIsh B 7AOEREVLTHREL TWB ZEDERTEET,

AVTFFROY T ILhS5IkIT 2R exit AN REETULE T,

[container “1# exit

6.25 AV FFARTBD Y IV 5K T 2 ETHI
podman exec AN Y RMSIRIFTH, AVTFIFRLEETHTY, AT FH2EILEULIEWEEIE podnan
stop sleep container H podman kill sleep container T{=1E L T podman rm sleep container TF®D
YT FZHIBRL T IEE L,

podman exec A~ > KDFMIE —-help A 7> 3 Y THRTEXY,

[armadillo ~J# podman exec --help

6.26 podman exec --help 174l
6.2.2.12. AT FETEEZT S
BHEOIVTFEETULTWBREET, ZTNS0OYTHETEEAZITO>AFEEZRLET, chick
D, HIZIESQAL T—N\ZETLTWBAAVTHICH UV T SERIT D2 E VWS TEVLWANTE
£,

AV T FHIIBER UL IEBETO—AIL IP ZPRLADEDODYTSNZOT, AVTFTFDERINZFD IP
PRLATEBEZITS>ZENTEEXT,

EEE LT, 220V TFFEERULET,

[armadillo “J# vi /etc/atmark/containers/my container 1.conf
set_image docker.io/alpine

set_command sleep infinity

[armadillo ~J# vi /etc/atmark/containers/my container 2.conf
set_image docker.io/alpine

set command sleep infinity

[armadillo ~]# podman start my container 1 my container 2
Starting 'my container 1’
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cbe0802t4e2d2fec88f4e300dabeba3b48865359dc02chd99375b1b38c2¢c28eb
Starting 'my container 2’
5e645t5e40fc096ad0bea323a00bebebbdadbd825a5e8d121031752d8868692¢

6.27 AV T+ %= ERT 2ETH6l
AVFHICED Y TSN IP 7 RLAEERT BICid podman inspect AYY REERTULET,

[armadillo ~1# podman inspect ——format=" {{.NetworkSettings.IPAddress}}’ my container 1
10.88.0.108
[armadillo ~1# podman inspect ——format=" {{.NetworkSettings. IPAddress}}’ my container 2
10.88.0.109

6.28 AVTF®DIP 7 RL AZFERT E1TH

INSDIPPRLRAZEST, —ADAVTFHNSHS5—ADIAYTFANL ping AV R THRE
HRZEITSENTEXT,

[armadillo ~]# podman exec —it my container 1 sh
[container ~1# ping -c 2 my container 2

PING my container 2 (10.88.0.109): 56 data bytes

64 bytes from 10.88.0.109: seq=0 ttl=42 time=0.144 ms
64 bytes from 10.88.0.109: seq=1 ttl=42 time=0.210 ms

--— my_container 2 ping statistics -—-

2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max = 0.144/0.177/0.210 ms

[container “1# ping -c 2 10.88.0.109

PING 10.88.0.109 (10.88.0.109): 56 data bytes

64 bytes from 10.88.0.109: seq=0 ttl=42 time=0.140 ms

64 bytes from 10.88.0.109: seq=1 ttl=42 time=0.138 ms

-—- 10.88.0.109 ping statistics ———
2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max = 0.138/0.139/0.140 ms

K 6.29 ping Y > RIC &K% > T FEOBERZEETH

ZD&SIT. my_container_1(10.88.0.108) N5 my_container_2(10.88.0.109) NDB{EH HEE
TEZE9,

6.22.13.pod TAVTFDERY NT—=JRX—LAR—AZHEFT S
podman_start T pod HEEZES T EMNTEXT,
pod ZES T T, EHOAVTFHEILRY NT—IX—LAR—REHEFIFTEZTENTEET, AU

pod DFD VT F+H IP DiFE localhost T, unix socket DIFE abstract path THEICERT D
CEMNTEET,

[armadillo “]# cat /etc/atmark/containers/mypod. conf
set_type pod
add ports 80:80
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[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set _image docker.io/library/nginx:alpine

set _readonly no

set pod mypod

[armadillo ~]# podman ps

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
0cdb0597b610 localhost/podman-pause:4. 3. 1-1683096588 2 hours ago Up 2 hours ago

0.0.0.0:80->80/tcp 5ba7d996f673-infra
3292e5e714a2 docker. io/library/nginx:alpine nginx —-g daemon o... 2 hours ago Up 2 hours ago
0.0.0.0:80->80/tcp nginx

6.30 pod 265 IV T+ Z BENEE T 5. D DRES

A7+ ERUL. /etc/atmark/containers/[NAME]. conf 7 71 )L%Z4E> T, set type pod %ZXiE
95ZETpod ZERRLET,

pod ZESKFCOYTHDERET 71 J)LIC set_pod [NAME] DEREZEBILF T,

XY RNT—=URX—LAR—R|F pod ZIERRT 5 & S ICHERISH. ports, network & ip DERE I
pod DAV T 4 77 7AILICANKRIFNIERD £E A

METHNIE, D podman pod create DA 3 3> % add args THREI DI ENTEET,

conf 77 CERATEARE/INSA—HFICDODWTIE, ™6.23. AVTFFEFHEET 7 71 ILE/ERT
%, #BLTLIESIW,

6.2.2.14. network DYERK
podman_start T podman ® network HER I EMNTEET,

T7A) KD 10.88.0.0/16 BMEZBZWHE. HBHWEAVTFRLTERTEBRVWLSIC LW
BlFE>TLLEE W,

[armadillo “]# cat /etc/atmark/containers/mynetwork. conf
set type network
set_subnet 192.168.100.0/24

[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

add ports 80:80

set_ip 192.168.100.10

set_network mynetwork

[armadillo ~]# podman ps

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
3292e5e714a2 docker. io/library/nginx:alpine nginx —-g daemon o... 2 hours ago Up 2 hours ago

0.0.0.0:80->80/tcp nginx

6.31 network 25 A 7+ = HEEEEN T 5 /=6 DEREH
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dAvFFERUL., /etc/atmark/containers/[NAME]. conf 7 7 A JL&ZE{E> T. set type network %
RFET S ET network ZERRL 9,

FDRYNT—U%FESEICOYTFDERET 7 )LIC set_network [NAME] DREZ WX T,

Y M7= DY Txy ~id set_subnet [SUBNET] TEREUL X9, ZDERIE(E set_type network D
UNMEZFREBADT, set type FT77AMILORFTDE ZBIE>TLEE W

1D podman network create DA 7 3 VMM ETHNIE. add args THREI DI ENTEFT,

.conf 77 THEATEBZRE/INSA—FICDOWVWTIE. 6.23. AVFHRHZE T FAILEERT
%) BSBLTLLEI W,

6.2.2.15. AV FF+rh 50> TFHEE
podman Tl& REST APl ICK 2 BB 7V ZXAHEHETT,

BAOIYT oMY T OEBNREDIZEIC, RA NOD podman Y —EXZHBRICL T, O
> T+ /run/podman ZRY 2 —AY T > kI 1L podman --remote TEEBTEXT,

podman start Z1 Y X~ —J)LINIEZESH —-remote THEZFT,
ZDA T 3 viE Armadillo DRZ MMAID udev rules S AV T FZRSKFICHBLETT,
6.22.16. YE—KNYRI NV ICOAVTFZZEETS
1. AX=YZUE—RURIKNVICEEFETS:

[armadillo ~]$ podman image push <localimage> docker://<registry>/<remoteimage>:<tag>

2. set pull always ZEELGEWVWNED, SWUpdate T IV O— ROMH/ZESRKRLNE
T—hZITWEE A,

N

VA

(mkswu l[cDWTlE T5.2. Armadillo DY 7 kD 7% 7y 77— K93, #SEICLTLES
LY)

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/pull container nginx.desc .
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start .

[ATDE ~/mkswul$ cat pull container nginx. desc

swdesc _option version=1

swdesc_pull container "docker.io/nginx:alpine”
swdesc_files ——extra-os nginx_start

[ATDE ~/mkswul]$ mkswu pull container nginx. desc

Enter pass phrase for /home/atmark/mkswu/swupdate. key:

pull container nginx.swu Z{ERK L E L 7=,

6.2.2.17. 1 X—I% eMMC [CIRET S
Armadillo Base OS @77 # )L k Ti&, Podman O7—% & tmpfs ICFRFINET,
EBRFICIYTFERET ZICIEAA—I% eMMC ICEZATRENH D £9, BRI KD > GER

DHEIE 76.2.2.18. 1 X—Y% SWUpdate TEiXd D) CTAVTFTDAAX—IZERELET, 2D
BEIEHADBERD app /\—FT 13> IR a—LAICBREULED,
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FFDEFICLUT @ abos-ctrl podman-rw H abos-ctrl podman-storage --disk @AY > R%&fE> T
BEICAX—VZRETDIENTEEXT,

TN T IABIEIAYTFTDA A=Y DEEDHHETT, T—IR—
ARZEDOAVTFHSEZTAHANRNERIGEICIE 76.2.2.6. AVTFDERE
o HBRET D, ICHDRY 1a—LDRBEESRLTIIEZ L,

- abos-ctrl podman-rw

abos—ctrl podman-rw ZfE X (X, read-only [CR> TWBA A —IZRSENTEET,

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
[armadillo ~J# mount /dev/sdal /mnt

[armadillo “]# abos-ctrl podman-rw load -i /mnt/at-debian-image. tar

Getting image source signatures

Copying blob 63c098a71e7b done

Copying blob 837e73dd4d20 done

Copying blob a25086e65f63 done

Copying config b5a30f8581 done

Writing manifest to image destination

Storing signatures

Loaded image(s): localhost/at-debian-image: latest

[armadillo ~J# podman image list

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
localhost/at-debian-image latest b5a30f8581cc 2 hours ago 233 MB true

6.32 abos-ctrl podman-rw OE{T4
- abos-ctrl podman-storage

abos-ctrl podman-storage (IXEY EFTA ATV DYIDEZDMIC, HAEZEAMN L —IDHSHEHED
BERAANL—IADIOK—LTEZXT,

[armadillo ~J# podman pull docker.io/alpine (1]

Trying to pull docker.io/library/alpine: latest...

Getting image source signatures

Copying blob 97344484467 done

Copying config 3d81c46cd8 done

Writing manifest to image destination

Storing signatures
3d81¢46¢d8756ddb6db9ec36fal6abfh71c287fh265232ba516739dc67a5f07d
[armadillo ~]# abos-ctrl podman-storage (2

List of images configured on development storage:

REPOSITORY TAG IMAGE ID CREATED SIZE
docker. io/library/alpine latest 3d81c46¢d875 3 days ago 5.56 MB

What should we do? ([CJopy (default), [NJothing, [D]elete)

copy e

Create a snapshot of ’/mnt/boot 1/containers storage’ in ’/mnt/new storage’
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TS PR

Getting
Copying
Copying
Writing
Storing

image source signatures

blob 8ec3165d6e61 done

config 4a49b68e7c done

manifest to image destination

signatures

Delete subvolume (no-commit): ’/mnt/new storage

Merging development images to readonly storage succeeded

Feel free to adjust the result with abos-ctrl podman-rw commands

Now freeing up original data...
Podman is in tmpfs mode ‘)
[armadillo ~J# podman image list (5]

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
docker.io/library/alpine latest 3d81¢c46¢d875 3 days ago 5.56 MB true
6.33 abos-ctrl podman-storage @1 X—y a1 E—4fl
(1) ARV EEZIAHEAN L —JICBEBULET,
(2] abos—ctrl podman-storage #A 7Y 3 VELTEITLE T,
(3] EZAHAERAN L —VICA A—=I DB 2BRICHIEEIMNET, SEIFOAE— (copy)LET,
(4] abos-ctrl podman-storage ([CA 7Y a Y ZEELADN DT, AL —ID tmpfs DFXFIC
BOEI, ITIC ——disk TYIDBEZHBRICTA RIVDEETHHRET,
(5) JE—DERULET, A X—IDHEHAWDER (R/O, Read only) L&D £ UL,

podman HMENPLIT VDT, T7 4L KD Mabos-ctrl podman-storage
~tmpfs; TERT 2 EEZHBELERITH, tmpfs DFEMNNSLLTT
A=Y DBREICIEMNWTEE A,

FAFES C (& Mabos-ctrl podman-storage --disky DIREE THEEZE 1TL\.
ERRFICIE Tabos-ctrl podman-storage --tmpfs; ICRU TLEE W,
R3BRIC Tcopys ZEIRRT 2BEIE—RKNBRANL—IZZDHKE
WD DFERITDT, IRTOEENED KT,

SWUpdate ©7v 77— hZA4 YA M—=)LT BRRICIE. /var/lib/
containers/storage readonly 4« LIV MY DARE[CR>TcA/ X—I%H
BICHIBFRLE T,

HBEFEHITIFENRLK TH, 16.23. AT FHiEEZTET 71 ILEE
K95, #&FE|[CLT. /etc/atmark/containers/*.conf Z{E-> T2
L\, set autostart no ZREI DI ETCHEBEITINE A,

6.2.2.18. 1 X—3I% SWUpdate TEXI %

1.

ARX=IBT7AIVICIRTET S :

[armadillo ~]$ podman image save -o <myimage).tar <localimage)>
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2. 774 )% SWUpdate D1 X—I(IC AN D,
ZODPYOALRBDET :
a. swu A A—IRNITHAAD

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/embed container nginx.desc .
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start

[ATDE ~/mkswul$ cat embed container nginx. desc

swdesc_option version=1

swdesc_embed _container “nginx_alpine. tar”

swdesc files ——extra-os nginx start

[ATDE ~/mkswul$ podman pull ——arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m
aarch64

[ATDE ~/mkswul]$ podman save docker.io/nginx:alpine > nginx_alpine. tar
[ATDE ~/mkswul]$ mkswu embed container_nginx.desc

Enter pass phrase for /home/atmark/mkswu/swupdate. key:

embed container _nginx.swu Z{E L E L 7=

b. USB RZ4AJICRET D

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/usb_container_nginx. desc
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start

[ATDE ~/mkswul$ cat usb_container_nginx. desc

swdesc option version=1

swdesc_usb_container "nginx_alpine. tar”

swdesc_files ——extra-os nginx_start

[ATDE ~/mkswul$ podman pull --arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m
aarch64

[ATDE ~/mkswul]$ podman save docker.io/nginx:alpine > nginx_alpine. tar
[ATDE ~/mkswul$ mkswu —o usb container nginx.swu usb container nginx. desc
Enter pass phrase for /home/atmark/mkswu/swupdate. key:

UTD7 740 %USBAEYICOAE—=LTLEIW:

" /home/atmark/mkswu/usb_container_nginx. swu’

" /home/atmark/mkswu/nginx_alpine. tar’

" /home/atmark/mkswu/. usb_container_nginx/nginx_alpine. tar.sig’

usb container nginx.swu Z{ER L F L 7=,

6.2.2.19. AR IcBRAG—privileged A 7> 3>~

AVTFIC, 2ERELTDOTFNAANDT IV ERZHATEAT 3> ——privileged BB D XY,
ATV avEANATZE, AVTFICEZBRERNDERE KR WVHETRENE N H, BFKEIC

BATY,

SEERADE., COATYavefATsIER3tFa T «—LEEDH R, FREICOHFA

<EEW, AVTFHIIHEBERRERDIERES5Z522E2HITITHLET,
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6.2.3. AVTFEBRET 71 ILZEKT S

Armadillo Base OS Tl&. /etc/atmark/containers/*.conf 7 7 1 JLICIEBES N TWB IV TF+H
T—FRBICEHICKEE U E I, nginx.conf OEE&EFIZUTICRULET,

[armadillo “]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set readonly no

add ports 80:80

X 6.34 OV T =EHEERT 5 HDRES!
.conf T 7 AILIELITDNSX—FZRETEEXT,
6.2.3.1. AV TFA XA —IDFER
set_image [1 X —T 4]
AA—VDHHERETEET,
fBl: set image docker. io/debian:latest, set image localhost/myimage
A A—=Y% rootfs & UTRKSFRIC --rootfs AT 3V TIHETEXT,
fll: set_image --rootfs /var/app/volumes/debian
6.2.3.2. IR— MERIK
add_ports [/RRA bR—FN]:[QAVFFHR—}M]
BELVIR—KTAENS AV T FADT VAN TRERD XS,

T7AIKMITCP T, UDP % /udp ZMIF TEZAE Y, AR—ATHIT TEBDOR—FZRET S
EMTEXRT,

LT oflTiE. R—k 80, 443(web). UDP @ 69(tftp)Ic PV ER T B ENTE, AV TFDIR—
N 22(ssh)ITIFIR— K 2222 057 VXTI 2 ENTEXT,

#1: add ports 80:80 443:443 2222:22 69:69/udp

pod ZESHEH., CDATT 3 Vid pod DEREICLBWEBRICKADF
BADTTIERLIZES W,

6.2.3.3. FINA X7 71 JLER
add_devices [FKR h/SR]:[avFF /3R]

AVTFTTNA R =2E L T, ERARRERD KT,
AVFFNRAERELRVWEEERA N ERAU/AREENET,
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BEOT/INA RZER VI WGBIEAR—XATHIFTEREL TS W,

fl: add devices /dev/galcore /dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DA8CAF-video-
index0:/dev/video3

IRAR/RRIT Ty ZBTHAEE add device "[ARR MXR]” [V FFH/RR]” TEMTEEXT,

fB: add device ”/dev/v4l/by-path/platform-xhci-hcd. 1. auto-usb-0:1.1:1.0-video-index1” ”/dev/
video3”

IVFTFNRRIE Ty ZEBBESBNAFRETET XA
6.234. RY2—ALXYDV b

add_volumes [RR FNRT:[AVFFNRR]:[F T a V]

BEIS/NRAZIAVTFRTYIVRUT, T—IDREPHEITZIENTEET,

RARRRGUTOEESMZIBEL TS W,

. /var/app/rollback/volumes/<folder> H <folder>:
7y 7T—hOREICFHFL S OE— (snapshot) Ufcima. JE—EDOAZEELXRIODT, 7v/
T—hRATHLIDT—FZESENTEEXT, BRRTERERNEELHBETH, COT—FICEE
EH D FEEA,
SWUpdate T7 v 77— 9257 —FICAWVNWTWET,

- /var/app/volumes/<folder>: app /\—FT 1 > a VICEEF I,

PYIZTF—RhDBRICAE—SNEXRBADT, 7Y 7TF—NROFLBEREREHRESNLCIVTTA
DF7VTr—3 >V TRERNET,

AP F—IR=ZICEWNTWET,
- /tmp/<folder>: DAV T FTAEY 7 7AINV AT LAZHBUEWERICE> TSI L,
- Jopt/firmware: ZEEBENICRER T 7 LTz T7Z74 T —DIXZ,
AT FIRRZFREUVBWEEIFRA N KR ERU/NRZHENET,

A7 3 >I& podman run @ —-volume DA T 3 VIC/ED EXI DT, ro (read-only), nodev, nosuid,
noexec, shared, slave %R ECEZX I,

# : add volumes /var/app/volumes/database:/database: 0 —JL/\v 7 ENZxWTF—4% % /database
THRELEXT,

#l: add volumes assets:/assets:ro,nodev,nosuid /opt/firmware: 7 U4 —a3a>vDr—45%/
assets THmAED . Jopt/firmware D7 7 —LD 7 %EZET,

1 BRAMIONKREAYTFDNRRZFIT2EBEDH B, 77 AILBPTNNAREIC T %=
ESC&FTEEFA,

BEOOAVTFTYOYNIAVY RERTI S ENHNIL. shared DT
SUTESEONTI VN EZHEITZIENTEEXT,

223



Armadillo-X2 #&~¥ =27 IR

[armadillo “]# cat /etc/atmark/containers/mounter. conf
set_image docker.io/alpine

add args -ti

add_volumes /tmp/mnt:/mnt:shared ‘]

add _args --cap-add SYS_ ADMIN

add device /dev/sdal

[armadillo ~“1# cat /etc/atmark/containers/client.conf
set_image docker.io/alpine

add_volumes /tmp/mnt:/mnt:slave (2]

add args -ti

[armadillo ~1# podman exec mounter mount /dev/sdal /mnt (3]
[armadillo ~1# podman exec client ls /mnt (4]
file on usb

6.35 ;R 22— L% shared TH Ty NE&HET 246
YUY RNETS YT FHIC shared DFREE T > MERR (SYS ADMIN)
"#5ZFY,

NV RZEES AT FHIC slave T EFZREITNIE—AlcUhERZ
nEth.

USB TN\A X%ZNXT2 ~ULET,
NovhEnfkcl Lt zERLET,

o © ©

6.2.3.5. IRy K 7377/ D&
add_hotplugs [F/81 24 14 7]
AV T FRBRICERETE > TORBINB(RY N T TN RZRETEE T

BE. AVTTFANSTNA A= RS TcHICF. HE5H U Armadillo RAEIC YD T/INA X % 1EfH:
UfciRBETT, VT %HEFIT DNENH D EFIH. add hotplugs #FERAIT B ETHRY N7t
IRTEXT,

f4: add hotplugs input

add_hotplugs ICIEETEDEERXFINET/NA AT 7AILDORITICDWT, T3 6.1. add_hotplugs
A7V VICEBETEDZEERNFY), IKRULET,

% 6.1 add_hotplugs A 7> 3 YV ICIEETE 2 X EBRXFT

X3 5| ¥ DA HROFTINA AT 71 )L
input NIAPF—R—RBREDAAT/INA R /dev/input/mouse0, /dev/input/
eventO R &
video4linux USB H XS ED videodlinux 7/\1 /dev/videoO 7 &
A774)
sd USB XEVURED SCSI 74 AU 7N /dev/sdal & &
AR7714)

'% 6.1. add_hotplugs A 7> 3 VICIEEETE R FTELXFI, KRULEXFIOMICEH. /proc/
devices DEFEMN SR FEDITICKEHIN TWEIXFIZEEI DI ENTEEXT, 'K 6.36. /proc/
devices DRAH) ICRTREDIZE., TINA AT A THRIXFEIE L TIE. BITOEBEOMFERR
mem Y pty REEIBETED I ENLbMDET,
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[armadillo “]# cat /proc/devices

Character devices:
1 mem

pty

ttyp

/dev/vc/0

tty

ttyS

/dev/tty

/dev/console

/dev/ptmx

ves

10 misc

13 input

29 fb

81 video4linux

: (EE8)

GO, BN

~

X 6.36 /proc/devices DREHI

TINARIATEREBDODTNARXT7AILDOHIGICDOWVWTIE., A—RIRKRFaXYh:
devices.txt(Github) [https://github.com/torvalds/linux/blob/master/Documentation/admin-
guide/devices.txt] ZZR L T2 E LY,

BEOTINAZTA TZBEUVICWERIFAR—ZATHITTREL TSI W,

#: add hotplugs input video4linux sd
6.2.3.6. pod MER

set_pod [[Ry K£]

M6.2.2.13.pod TAVTFDRY N T—UX—LAR—RAEHET S, THEBR L pod DLETE AN
TIY7 7% pod NCTRENLET,

f: set pod mypod
6.2.3.7. xY F 7 —20 DFEIR
set_network [Rv b7 —2 4]

CDREIC 16.2.2.14. network DERL TIERLLTcR v b7 — 2 BISMC none & host DRFFR7EE
BENRFET,

none MIFE. A>T FIT localhost U HBWR—LAAR—RICADET,

kg
filt

host DIFEF OS DR—LANR—RAZZDERENET,
fll: set_network mynetwork

6.2.3.8.IP 7 KL ADEE
set_ip [ FLR]

AVTFDIPT7RLAZRET S IENTERT,
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#ll: set_ip 10.88.0.100

Ay TFHREOERENENTHNIE. pod Z{# > T localhost H pod D%
HICTPIEATRIENTEET,

6.2.3.9. ZtHHD BERARE

set _readonly yes

AVFFIADSD T FAILI AT LANDEEAHFIZRELE T,

TI7AIDTEZTAHAELER>TVWET,

AVTIADNSDIT 7AINIATLANDESAHZEILTBHIET, tpfs ELTES AEYDHEEZ
BATRMICHIZ S ENTERIN. 77V T—2a VL > TREARAFERDOTZ 7MLV AT LTIE
BELBWABEEDHD XY,
6.2.3.10. 1 X—Y D HEY YV O— RKE

set_pull [E&%E]

JEZ missing ICTDE, A X—IDNEDNSBNEHICA A—IZEENICY UV O—RULET,
always ICFDE A A—IDITICY I O— REHTHEERICHS BHOERZID £9,

T7 AR TE never T AX=INRODSBWNBRICTST—ZRRLET,

5 : set pull missing H set pull always
6.23.11. AYFTFDIRY— I RE

set_restart [F&7E]

AVTFINMBELEUVERICURY - SEET,

podman kill /" podman stop TIEIET BHF R, CDREEERBKIYRIY—MULEE A

T 7 # )L kT on-failure ICTR>TWET,

fBl: set restart always H set restart no
6.2.3.12. §5Z2ZEI BV —ERDEHL

set_init no

AVTFTDAAYTOEAN PID 1 TEELTWRIH. ZDHEDT 7 AL~ DEFSDRVWLED
DXI:SIGTERM BEDT T AL M\ RSDEMTY,

ZFDIH., init LAD AT R%E set_command TERET DHEE podman-init ® 7Ot X% PID
] tL}TjZBJ:H:T\ DXEE‘,LJTL..]?/ F%%@?jl:ltxt thEﬂbig—o

f: set_init no
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6.2.3.13. BEIEE DERE

set_autostart no

FEHRLFRDOFERTIRET ST FHHS%HE. Armadillo DESRFICEBRES LWL SIC
LET,

FDIHEA. podman start <name> CTRLEISE B ENTEET,

AV 74 TICREHB LU TWEBWA AX=IF 7y 77— NDRRICHIBRE N E T
DT, FOVNSTeAX—=JICTHUTEHRELTLIEE W,

6.2.3.14. £{TOAVY Y ROXRE
set_command [d <> K]

AVTFERBITZEEDIAVY R, RESNBO S LIBE. VT HAAX=IDTT AL b ZFEWN
95

f]: set command /bin/sh -c¢ "echo bad example”
6.2.3.15. podman run (C5|¥ % EIRTE
add args [B|#]

CZETTHBAULETERUNADEEZTWWESIE. CORTE T podnan run ICEES|KEES
CENTEET,

f : add args --cap-add=SYS TTY CONFIG --env=XDG RUNTIME DIR=/run/xdg home
6.24. 7Y MY—0 T /DPRHTZAA—=I%FES

Ty RI—0F0 /. EMERESRIRIE L U TERTE S Debian R—ADA XA—IEEBHLTWET,
CZTIELUTD 3 DOFIEICDWTEHRBLE T,

- ABOSDE 54 YA M—=ILT BHE

- Docker 77 A LD 5AAXA—IZEILRT D HE

- TTICEIRBHDA X —IZESHE
6.2.4.1. ABOSDE 51 YA M—ILT %

r3.3.5. VSCode #{#EHL T Armadillo Dty 7y 7%175, #2BU . Armadilo Dtv k
7y 770V M EERLTEWNWTLLEE L,

VSCode OENA > ®d [my_project] 5 [Generate at-debian-image container setup swu] Z 3%
FLTLEE W,
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ABOSDE EXPLORER: COMMAMD LIST

6.37 at-debian-image @AV T+ A A—I A VA R=)LF S SWU 771V EERT S

e Ltz SWU 7 71 JLIE container setup/at-debian-image/at-debian-image. swu [CRES N TWL
F9d, CDOSWUAX=U% 3235 SWUAAX=IDAVAL=)L; ZSHBUT Armadillo N1 >
AR=JLLTLIZE W,

6.2.4.2. Docker 774 IS AAXA—=I%ZEILRT B

Armadillo-X2 3> 7+ [https://armadillo.atmark-techno.com/resources/software/armadillo-
x2/container] M5 TDebian [VERSION] % > Z7JL Dockerfile;, 7 74 )l (at-debian-image-
dockerfile-[VERSION].tar.gz) Z4 7> O— R L% 9, £D#% podman build ¥V REZETLET,

[armadillo “1#f tar xzf at-debian-image-dockerfile-[VERSION]. tar. gz
[armadillo “J# cd at-debian-image-dockerfile-[VERSION]

[armadillo ~]# abos-ctrl podman-storage —-disk

[armadillo “]# podman build -t at-debian-image: latest .

: (HB8)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image latest c8e8d2d55456 About a minute ago 233 MB
docker. io/library/debian bullseye 723b4al@1cd2a 18 hours ago 123 MB

6.38 Docker 7 7 1 LIc & %14 X—IJDEIL R DEFTHI

podman images I¥ > RiC & D at-debian-image NEIL RE iz Z ENHERTEEX T, library/
debian A X =Y [FR—=X &7 > TW3% Debian 1 X—3T9,

6.24.3. EILREHDA X —I%FERT S

Armadillo-X2 1> 77 [https://armadillo.atmark-techno.com/resources/software/armadillo-
x2/container] M5 Debian [VERSION] > 7))L aA>Y 7+ A4 X—;, 774 )L (at-debian-image-
[VERSION].tar) 2% >AO—RUEd, D% podman load ¥V REETULE T,
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[armadillo ~]# podman load -i at-debian-image-[VERSION]. tar

: (BER)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image [VERSION] 93a4ec873acb 17 hours ago 233 MB
localhost/at-debian-image latest 93ad4ec873ach 17 hours ago 233 MB

6.39 EJL RFEHA XA —I % load I BE(THl
podman images Y Ric &k D at-debian-image AEJL RS Nfc ENERTEFE T,
6.2.5. alpine DAV TFAXA—IZAVAM—=ILT S

alpine DAY 7T A4 X—Vld, ABOSDE ZFIWTA YA R—I)LT 2 ENARETT, 3.3.5. VSCode
ZERAL T Armadillo Dty h 7y 7%Z175) 2R UT. Armadillo oty h 7y 770V 7 h%Z
FERLUTEWVWTLEE W,

VSCode OENRA > D [my_project] iS5 [Generate alpine container setup swu] ZE{TL T
=LY,

ABOSDE EXPLORER: COMMAND LIST

> G4/X2

> A6E

> A600

v my_project

Generate initial setup swu

Generate alpine container setup swu

Generate at-debian-image container setup swu

6.40 alpine DAY T FA A=AV AM—I)LT S SWU 77 ILZ{ERT B

YERR UL Tc SWU 7 71 )LIE container setup/alpine/alpine.swu [CREESNTWET, D SWU -«

A—=V% 3235 SWUAX=IDAYZX =)Ly ZZRUTArmadillo N1 XA h—JLLTLEE
WY,

6.26. AVTFDRY hT—U%ZK>S

COETH. AVTFTADRY hT—=7ZRSAEILCDODVWTRULEY,
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6.26.1. AYTFDIP PRLRAZHERI B

BEAMICOYTFD IP 7 RLZIE Podman A X—INS VT FHZER L& EICEEMICED ik
S5hEJ, AVTFHICEDIRSNTWS IP 7 KL XIERA K OS N5 1E podman inspect V¥ R
ZAWT, UTOLSICHERI B ENTEXT,

[armadillo “J# vi /etc/atmark/containers/net example. conf

set_image docker.io/alpine

set command sleep infinity

[armadillo ~]# podman start net_example

Starting 'net example’
48ae479af65445674323567¢17c5418dd4624292351e061bd2bd8adadd4c 150

[armadillo ~]# podman inspect --format ’{{ .NetworkSettings.IPAddress }}’ net example
10.88.0.17

6.41 OVFTF D IP 7 R L AHERH
AVTFAD ip ANV RERWTHERIT S EHTEET,

[armadillo ~1# podman exec net example ip addr show eth@
3: eth0@if8: <BROADCAST, MULTICAST, UP, LOWER _UP, M-DOWN> mtu 1500 qdisc noqueue state UP
Link/ether xx:xx:xx:xx:xx:xx brd ff:ff:ff:ff:ff:ff
inet 10.88.0.17/16 brd 10.88. 255,255 scope global eth®
valid Lft forever preferred Lft forever
inet6 fe80::40e5:98ff:feec:4b17/64 scope link
valid Lft forever preferred Lft forever

K6.42ip AV REAWLIYTFHO IP 7 R L AEERH
6.26.2. AVTFICEAE IP 7PRLAZHRET S

If podman (77 #JL KT 10.88.0.0/16 Z{FEWLE T,
MICERLTWB IP P RLREHESBEFIF IV THICHIOIP P RL
AEHRELTLEE W,

AVTFIEE IP 7 RLAZRET Bcdlcid. BRIICI—TERDRY NT—J Z2/FET 20ED
HHERI, UTIC 192.168.1.0/24 [CA—FEERDXRY N T—T =T 2612 RLEXT,

[armadillo ~]# vi /etc/atmark/containers/my network.conf
set_type network

set subnet 192.168.1.0/24

[armadillo ~]# podman start my network

Creating network 'my network

my network

6.43 I —HEEDRY b T—TERHI
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TS FafR

AT+ =T BBIC. LR THERUERY N T—DEREULEWIP 7PRLAZEITCET OV
TFHFDIP 7PRLAZEEIT DI ENTEET, UTOHTIE, ZRLZA% 192.168.1.10 IcEFE UL
F9,

[armadillo “1# vi /etc/atmark/containers/network example.conf

set_image docker.io/alpine

set _command sleep infinity

set network my network

set ip 192,168.1.10

[armadillo ~J# podman_start network_example

Starting ’network example’
3ea8c9031bht833228908bd73d8929b1d543b189b436c218e0634e0d39409¢100

6.44 IP 7 RLRAEED Y 7 FHEHH

A>T FDIPF7

__=,-b,_._.
CEX A

KL XD, 192.168.1.10 |

SNTVWBZEDERTEEXT,

[armadillo ~1# podman inspect ——format * {{ .NetworkSettings.Network
network example

192.168.1.10

s.my network, IPAddress }}

X645 J>7F+D IP 7 R L RAHER

6.2.7. AT FAHICH—IN\EEBET S

CDETIF. AVTFTARTHRRABT—N\ZEBEIT ZHEICDOVWTR
H—/\I& alpine @ apk ANV RTA VY AN=I)LT B ENFEBETT,

6.2.7.1. HTTP b —N\ZzEFEI 3

sepl

L¥d, COETHED EIFTWS

Z ZTlE. HTTP % —/V& LT Apache & lighttpd @ 2 i385 AT 2BAICOWTHBELED,
- Apache Z#EH9 %

alpine 1 X—=I sV FFZ2ERL. 2OV T FRIC Apache Z4 Y AN—=)LULET, OVTF
ERDBRIC, IRA K~ OS @ 8080 HFMR—hZIAVTFAD 80 FR—MCEET BIEEZTo>TVWET,

[armadillo “1# vi /etc/atmark/containers/apache example. conf

set _image docker.io/alpine

set_command sleep infinity

add ports 8080:80

[armadillo ~]# podman start apache example

Starting ’apache example
ealaled9c2fe170a6db02e480300467510F4e844900efb35¢c7a24cc1a8653af2

[armadillo ~1# podman exec —-it apache example sh
[container ~1#f apk upgrade && apk add apache2
[container ~1# httpd

AHO0558: httpd: Could not reliably determine the server’s fully qualified domain name, using
10.88.0.2. Set the ’ServerName’ directive globally to suppress this message

6.46 O~ 7 7FIc Apache Z1 Y XA =)L 9 241
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ftd PC & D Web 757NN 5S, RAKN OS D IP 7RL XD 8080 FR—MICERI D&, 8
ERESEANR—IDNRRENET, T 74/ ~TlE. /var/www/localhost/htdocs T« LY NUICT 74
IWEBL ZET Web 750N SHEEBTEEXY, Apache DFEMIARRTEIX. /etc/apache2 T« L 7
NUICHBRET7 7N ZRET DI ETEEARETT,

- lighttpd ZEB9 %

alpine 4 X=I N5V TFZERL. OOV TFTFAIC lighttpd Z14 YA N—=ILUET, AT
ERRDBRIC. KRR K OS @ 8080 FER—hZI>7TFHARAD 80 FR—NCEXT DEEZIT>TVWET,

[armadillo “1# vi /etc/atmark/containers/lighttpd example. conf
set_image docker.io/alpine

set command sleep infinity

add ports 8080:80

[armadillo ~]# podman start lighttpd example

Starting ’ lighttpd example’
fd7ea338d09c5e8962654ed54bbal7fb6a9ed4fcalb344e350bbf8F943d212b
[armadillo ~J# podman exec -it Lighttpd example sh

[container ~1#f apk upgrade && apk add Llighttpd

[container ~]# echo "<html><body>It works!</body></html>” > /var/www/localhost/htdocs/index. html
[container “]#f Lighttpd -f /etc/lighttpd/lighttpd. conf

X 6.47 A>T FIc lighttpd Z1 > X ~—ILY %0

lighttpd (77 # )L~ CTIEBIEEZRBEX—IYPERINTWERW ., LEEDOFIETIEBELER—

% /var/www/localhost/htdocs T« LZ RUDTICEEEL TWX T, 8D PC iaED Web 757
M5, RAKN OS D IP 7 RL XD 8080 HBR— NCEMRT D ERREINET, lighttpd DEMRRE
i, /etc/lighttpd T4 L7 N JICHERET7 7 AL ZIRET 2 & TEERBETY,

6.2.7.2. FTP Y —N\Zz#EIT 3

ZZTlE. FTP H—/N& LT vsftp 2RI 2EEICOWVWTEHBLE T, alpine 1 X—Ih5aVF
FEERL. OV TFAIC vsftpd 24 VA M=)LULET, VT HEBRDERIC. FTP &5 TEH
FTE5R—KTDOWTHRRAKN OS NS AV TFAHRDR—MIEXRT DIEEE. AVTTFTARAOREZHE
LT PASV_ADDRESS IC/RA K OSID IP 7 RL RDIEEZT>TWVWET,

[armadillo “1# vi /etc/atmark/containers/ftp_example.conf
set_image docker.io/alpine

set_command sleep infinity

add ports 21:21 21100-21110:21100-21110

add_args ——env=PASV ADDRESS=<ZRRX h®D IP 7 KL R>

[armadillo ~]# podman start ftp example

Starting ’ftp_example’
efcflba752c2db9aela33ac11af3be71d95ac7b737¢ce9734730ebcab02e57796
[armadillo ~1# podman exec -it ftp_example sh

[container ~1# apk upgrade &% apk add vsftpd

K 6.48 J¥ T FIC vsftpd 21 VY A ~—JLI %6
AVTFRICA—YTFHOY M EERL. 2OI—HTftp AVA Y TEBLSICLET,

[container ~1# adduser atmark
Changing password for atmark
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New password: (/RZAT—RKR#A&EAH)
Retype password: (/X277 — RK%&AA)
passwd: password for atmark changed by root

6.49 1 —YZEMY 56|
EELTcI—TTftp Q71> TEB K SIC, vsftpd DRET7 7ML ZiwEL £,

[container ~]# sed —-i -e ’s/anonymous_enable=YES/#anonymous enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~]# sed -i -e "s/fflocal enable=YES/local enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container “]# sed —-i -e 's/ftwrite enable=YES/write enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~]# echo “pasv_enable=YES” >> /etc/vsftpd/vsftpd. conf

[container ~]# echo “pasv_min port=21100" >> /etc/vsftpd/vsftpd.conf

[container ~]# echo “pasv_max port=21110" >> /etc/vsftpd/vsftpd. conf

[container ~J# echo "pasv_address=$PASV_ADDRESS” >> /etc/vsftpd/vsftpd.conf

6.50 RE 7 7 1 L DimES|

REUVILEREZ7 7 ILEIBEL T vitpd Z2EIT D Elck D, ftp FERAIEEE RN FT, ftp AT A
VO ATV MNIFIROFIETIER UL DZFERLEX I,

[container “J# vsftpd /etc/vsftpd/vsftpd.conf

X 6.51 vsftpd DiCHH
6.2.7.3. Samba Y —/\&2#EET 35
Z ZTlE. Samba Y —/NOBEERAEICDOWTEHBALE T, alpine 1 X—=I M5V FTFZER L.

FOAVTFRNIC samba A VYA M—I)LUE T, AT FHEBDERIC. samba TEAT ZR—KICD
WTRA KN OS IS OV T FARDR—NCEXT DIEEEZT>TVWET,

[armadillo “]# vi /etc/atmark/containers/smb_example. conf
set_image docker.io/alpine

set command sleep infinity

add _ports 139:139 445:445

[armadillo ~]# podman_start smb_example

Starting ’smb_example’
6d81c01fe27bba92eebeab9de2f9a8dbb569d420c2f5f630ece1966¢81824alf
[armadillo ~J# podman exec -it smb_example sh

[container ~J#f apk upgrade &% apk add samba

X 6.52 d>FFIc samba 1 VA N—)L9 34l
AVFFRICA—TFT7HOY NEERL. TOI—FTsamba lcOY 1Y TE3L5ICLET,

[container ~1# adduser atmark

Changing password for atmark

New password: (/SR — R%&AA)

Retype password: (/SR —RK%&AHN)
passwd: password for atmark changed by root
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[container ~1# pdbedit -a atmark
new password: (/SXT—RAEAN)
retype new password: (/2T —R%&EAAN)

X 6.53 1—Y%EINT 55

samba ZiEEI T 5 &, FROFIETER LI —YYT7HoO Y N TiD PC rENSOTA VT B &
NTEET,

[container ~J# smbd

X 6.54 samba DicEHF

HETDZTF4 LY N DIEERE DFHEMIRTEIX /etc/samba/smb.conf 7 7 1)L ERET ZZ & TE
BEOEETY,

6.2.7.4. SQL —N\ZzEEI %

ZZTlE. RDMS & UL T sqlite ZEERT 2BRICDOVWTEHBLE T, alpine 1 X—IY M5V T+
EER L. ZOIYTFAIC sqlite #EA YA M=ILLE T,

[armadillo “1# vi /etc/atmark/containers/sqlite example. conf
set_image docker.io/alpine

set command sleep infinity

add_volumes /var/app/volumes/sqlite db:/db

[armadillo ~J# podman start sqlite example

Starting ’'sqlite_example
114¢5f1dbb7e81293dch8fbe0c600b861626375b14cfe4023761acaal84fdcad]
[armadillo ~]# podman exec —it sqlite example sh

[container ~1#f apk upgrade && apk add sqlite

6.55 A7 7+Ic sqlite 1 Y A N—JLI 34

YT FRICAD, sqlite3 AV¥ Y R%EETT S & sqlite DAY 7 MDRREINT—F RX—XDIRME
MTEZL3ICHRDFET,

[container “1#t sqlite3 /db/mydb.sqlite
SQLite version 3.34.1 2021-01-20 14:10:07
Enter ”.help” for usage hints,

sqlite>

6.56 sqlite DEITHI

2.8. BIERRZITS

ETE. AYTFFARTEETZ 77U T— 305 Armadillo-X2 [CiEREShic T« X 7L A
e

D
HEFTOHELCOWTRULET,

EE (4

I
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6.2.8.1. Wayland %% >

AVTFHNS, Wayland D AVRI Y TH S weston ZEEH UBEERRZTOH0ZRULET,
TR7ZY N0 T 0 /HEEHTZ2AA=—IDSAVTFEERUET, 2DAMX—JICEALTIE T6.24.
TYNI—UTFT U /DREFITZA A=V %FES, ZRBLTILI W,

[armadillo “1# vi /etc/atmark/containers/wayland example. conf
set_image localhost/at-debian-image: latest

add args ——env=XDG_RUNTIME DIR=/tmp @

add _devices /dev/dri /dev/galcore /dev/tty7 (2]
add devices /dev/input (3]

add_volumes /run/udev:/run/udev:ro (4)

add volumes /opt/firmware:/opt/firmware:ro (5]
add _args --cap-add=SYS TTY CONFIG (3

set _command weston —-tty 7 QD

[armadillo ~1# podman start wayland example

Starting ’wayland example’
654fe87422f85e8835b00761071347bafa632f969645db5fa835¢c88e2ab5e2cc

K 6.57 Wayland Z#&> 7= ® > 7 F1ERKHI
weston ORITICHERIREEHZRELX I,
BEEHEEICDERT/INA A EZRELE T,
F—IR—ROY TR ELFERATEEICT 2HDT/NA REZRELET,
RAM OS D /run/udev Z AV T FHRNSY TV R T BESICEKRELET,
RA KN OS BlD /opt/firmware Z# AV T FTANSNY TV RN TBLSICHKRELET,
tty ZIBET 2 DERZRELF T,
weston ZEELUEX T, I I THRET S tty I& add_devices D tty7 ZEWET,

QOO0 O

Ric, LTD&SIc weston ZEELE T, ATV 3V THD —-tty ICRET ZEIE. A>T HERE
IEUT tty OBFICULET,

[armadillo ~]# podman logs wayland example
Date: 2021-11-21 UTC
[23:46:52,823] weston 9.0.0
https://wayland. freedesktop. org
Bug reports to: https://gitlab. freedesktop.org/wayland/weston/issues/
Build: Lf-5.10.35-2.0.0-rc2-0-9230e%c+
[23:46:52,825] Command line: weston —-tty=7
[23:46:52.825] 0S: Linux, 5.10.52-1-at, #2-Alpine SMP PREEMPT Thu Nov 18 09:10:13 UTC 2021, aarch64
[23:46:52.826] Using config file ’/etc/xdg/weston/weston. ini’
[23:46:52,829] Output repaint window is 16 ms maximum.
[23:46:52.831] Loading module ’/usr/lib/aarch64-Llinux-gnu/Llibweston-9/drm-backend. so’
[23:46:52.897] initializing drm backend
[23:46:52,897] logind: not running in a systemd session
[23:46:52.897] logind: cannot setup systemd-logind helper (-2), using legacy fallback
[23:46:52,902] using /dev/dri/cardl
[23:46:52.902] DRM: supports atomic modesetting
[23:46:52,902] DRM: does not support GBM modifiers
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[23:46:52,902] DRM: supports picture aspect ratio
[23:46:52,903] Loading module ’/usr/lib/aarch64-linux-gnu/libweston-9/g2d-renderer. so’
[23:46:52,982] eventl - gpio-keys: is tagged by udev as: Keyboard
[23:46:52.983] eventl - gpio-keys: device is a keyboard
[23:46:52,986] eventd - audio-hdmi HDMI Jack: is tagged by udev as: Switch
[23:46:53.027] eventd - not using input device ’/dev/input/event@’
[23:46:53.066] Llibinput: configuring device "gpio-keys”.
[23:46:53.067] DRM: head ’LVDS-1" found, connector 39 is connected, EDID make ’unknown’, model
“unknown’, serial ’unknown’
[23:46:53.067] DRM: head ’HDMI-A-1" found, connector 40 is disconnected.
[23:46:53.067] Registered plugin API ’weston drm output api v1’ of size 24
[23:46:53.067] Compositor capabilities:

arbitrary surface rotation: yes

screen capture uses y-flip: yes

presentation clock: CLOCK MONOTONIC, id 1

presentation clock resolution: 0.000000001 s
[23:46:53.070] Loading module ' /usr/lib/aarch64-linux-gnu/weston/desktop-shell. so
[23:46:53.073] launching ’/usr/libexec/weston-keyboard’
[23:46:53.079] Loading module ' /usr/lib/aarch64-linux-gnu/libweston-9/xwayland. so
[23:46:53.210] Registered plugin API ’weston xwayland v1’ of size 32
[23:46:53.210] Registered plugin API ’weston xwayland surface v1’ of size 16
[23:46:53.210] xserver listening on display :0
[23:46:53.211] launching ' /usr/libexec/weston-desktop-shell’
[armadillo ~]# podman exec -ti wayland example bash
[container ~]#f weston-terminal

6.58 AV 77+ T weston ZEEILIEOVDHAEF TV —> 3> DRTH
Armadillo-X2 [CEHR L TWB T« A 7L A L. TR My 7TEENRRSNED,
. weston DEFE

Ty NI—=UT0 /DMRHT D14 A —ITldE. weston DEKE 7 7 1 )LIE /etc/xdg/weston/weston.ini
ICEEBLTHDET,

[container ~1#f cat /etc/xdg/weston/weston. ini
[core]

idle-time=0

use-g2d=1

xway land=true

repaint-window=16

[shell]
pane l-position=none

Loutput]
name=HDMI-A-1

mode=1920x1080 @

[output]
name=LVDS-1
mode=off

6.59 weston.ini
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(1) ZDITTHDMI EZ Y [cHN I S EERDFREREZITO I ENTEX T, FIEHMEIX 1920x1080
TY,

weston.ini TEREZIEELRWEEY. BE UVCBREICEZIDHIG
ULTWAWESIK. EZ4HDWIE U TWBFILREBEREICEBEMNICYID Db
NET, ZDHE. BERULBWEKRETHEI NS ZENHD XTI, GUI
= TV =3 OBBOENICOBRNZIBEENBDEFIT DT, FHER
ITREZVICEDLETHRREZEEL TR ZEZHHMHLET,

RET7AIVEBHRIZICIEAVTFAA—IEHRULRETSIEET
ZFEIHN. R 2a—LEFE->TIDT7AIEFTEBFHFRIDENTEE
ED

[armadillo “# vi /etc/atmark/containers/wayland_example. conf

add_volumes weston_conf:/etc/xdg/weston (1)
[armadillo ~1# mkdir /var/app/rollback/volumes/weston conf

[armadillo ~1# cp weston. ini /var/app/rollback/volumes/weston_conf/ (2)

[armadillo ~]# podman start wayland example (3]

Starting ’wayland example’
6541e87422185e8835b00761071347bafa632f969645db5fa835c88e2ab5e2cc
7a1e74510b14012110bfc4daf6f56cb05543781513bc77554016b61667452d58
[armadillo ~1# persist file -v /etc/atmark/containers/

way land_example. conf 0

" /etc/atmark/containers/wayland example.conf’ -> ’/mnt/etc/atmark/
containers/wayland_example. conf’

6.60 weston.ini Z/RY 21— ATEIRTH

Q@ 17407 7A4IUICRY 2—L%&EBIMULEYT, weston conf (FAEXT
JXRTRDT /var/app/rol lback/volumes/weston conf MY TV k&t
F9, MUa—LDRBRICOVWTIE 76.226. AT FDODEE=RF
7921 2RIV,

Av747%23E—ULEY,
AVTFzBEEsExT,
B{EERN TS RICAVY T4 T T 7 M ERELE T,

000

. weston OER
AVFFOBEBELT, —2OAVTFT—2ODOF IVr—y gy a8hdE5HERLET,

—D0O YT+ Tweston ZEE UL T. XDG RUNTIME DR Z##B9 5 & TTRlodY T+ T
weston Z{FRAT 27 75— a2 I TS ERFRUTOIAY 7« THEETY .

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest
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add devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg home:/run/xdg_home

add args ——env=XDG RUNTIME DIR=/run/xdg home (2

add args --cap-add=SYS TTY CONFIG

set_command weston --tty=7

[armadillo “J# vi /etc/atmark/containers/detect object.conf (3,
set_image localhost/at-debian-image: latest

add devices /dev/galcore /dev/video3

add_volumes /opt/firmware:/opt/firmware:ro /tmp/xdg_home:/run/xdg_home
set restart always "

add_args --env=XDG_RUNTIME_DIR=/run/xdg_home

set _command /root/start detect object. sh

[armadillo ~]# podman start weston (5]
[armadillo ~1# podman start detect object (6]

weston DERET 71 IL=ERR L £,
XDG_RUNTIME_DIR % volume THBHL T, AUT« LI NUZFEVWET,

& U T detect_object EWSEZFID Y A 7Y NDRET7 7 A I EERLET, T I TIHER
DR ERETETET,

PIZVT—23vIick>TE weston PEER T URKFICT S —ZHAOULBRWEEDN B DT,
set restart always [CLE T,

BROHIVTFHE=FHTERELET,

Q0 © 000

- A—HY%IEE L T weston ZiEET

7Y NI—=0T0 /D RMT B X— at-debian-image ICI&7 7 # )L b T atmark Z—HEFEEL
TWXEY, at-weston-launch A¥Y RZ{FES &, root T—HTlEi< atmark 21— T weston Z#2
MIBDIENTEET,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add _devices /dev/dri /dev/galcore /dev/input /dev/tty7 (2]
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —-env=XDG_RUNTIME_DIR=/run/xdg_home

add_args --cap-add=SYS TTY CONFIG

set_command at-weston-launch —-tty /dev/tty7 —-user atmark €

[armadillo ~]# podman_start weston (4)

weston OFRET 71 I EER UL E T,

FAT 3 tty & LT /dev/tty7 ZEBIMULE T,

at-weston-launch AY Y RDA T3> UTERT S tty £ 21— EZZEULXT,
MERDH AV TFZ=FEBTRELET,

—tty & —-user ZIBE LB >FEEIF. T 7 4L NT /dev/tty7 & atmark Z—UH\MEbNE T,
AU =vyayv hERET D

(-~ o)
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weston Z#2EI9 BFRIC. --debug A7 3> %ZET & weston-screenshooter IY¥Y RTR Y1) —
vy hNaRETZIENTEET,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add volumes /tmp/xdg_home:/run/xdg_home

add_args ——env=XDG_RUNTIME_DIR=/run/xdg_home

add args --cap-add=SYS TTY CONFIG

set command weston --tty=7 --debug E)

[armadillo ~]# podman start weston (3,

[armadillo ~1# podman exec -it weston /bin/bash @
[container ~]# weston-screenshooter (5

[container ~1# Ls

way land-screenshot-[date]. png (3

weston OFRET 71 ILEER UL E T,

--debug A 7y 3 >ZELET,

BROfHIAVTHEFHTRELE T,

#Z&# U7z weston 7 7FRHT /bin/bash ZE£ELTOV1 > ULET,
weston-screenshooter AV¥ > REETULE T,

ALY hFa LU KNYJURAIC wayland-screenshot-[date]l.png E WS 7 7 M ILEZ TREINE T,

Q00000

-—-debug A7 3 VIFARKBICOMERBL T LT W, EXERKDOER
BT,

Armadillo-X2 IZF—R— R Z#HHEL TWBHEEIE. —debug A 7> 3>

ZEZIB<TH Windows F—+s ZH T &lc kDRI Y- gy

RZREITDIENTEEXT, ZDHFR. A7 V—rrayhEays+
= W®D /proc/[weston @ PID]/cwd FICREESINET,

6.2.8.2. X Window System Zik>

JYvTFALS. X Window System ZiEE VBEHRRZITOFlZRLET, I TE7ZY hY—2
TUO/DRBITZ2AAXA=—INSAVTFEERULE T, 2O AXA—=JICEALTIE 7624 7y hNY—7
TO/DREI DA AX—I%ZFES, ZZRLUTEE W,

[armadillo “1# vi /etc/atmark/containers/x_example. conf
set image at-debian-image
set_command sleep infinity

add devices /dev/tty7 (1)

239



Armadillo-X2 &R~ =17 IR

add devices /dev/fb0 @
add_devices /dev/input (3)
add volumes /run/udev:/run/udev:ro (4]

add args --cap-add=SYS ADMIN @

[armadillo ~1# podman start x_example

Starting ’x_example
26847e21bd519199466af32fdf0d809e2216d3e8ddf05¢c185e5428fe46e6a09b

6.61 X Window System %k > e ® 1> 7 &l
X Window System [CHER tty ZRELEX T, EIhS5HFELNTVWEWtty EULFET,
BEBELE R TIL—LNY 77 ERELET,
F—R—RPOYIRBREEFERABEICT 2HDT/INA RERELET,
RA K OS D /run/udev Z AV TFANSNY TV R TDELDICHRELXT,
X Window System DEIEICHERIEREZRELE T,

0000

RIT, LLFD &L ST X Window System ZREILEX T, A />3 THB vt ICKRET BEK. TV
THERRFITE LU tty OBFICLE T,

[armadillo ~]# podman exec —-ti x_example bash
[container ~1# apt install xorg
[container “J#f X vt7 -retro

X.0rg X Server 1.20.11
X Protocol Version 11, Revision 0
Build Operating System: Llinux Debian
Current Operating System: Linux 25297ceb226¢ 5.10.52-1-at #f2-Alpine SMP PREEMPT Thu Nov 18 09:10:13
UTC 2021 aarch64
Kernel command line: console=ttymxc1, 115200 root=/dev/mmcblk2p1 rootwait ro
Bui ld Date: 13 April 2021 04:07:31PM
xorg-server 2:1.20.11-1 (https://www.debian.org/support)
Current version of pixman: 0.40.0
Before reporting problems, check http://wiki.x.org
to make sure that you have the latest version.
Markers: (--) probed, (xx) from config file, (==) default setting,
(++) from command Lline, (!!) notice, (II) informational,
(WW) warning, (EE) error, (NI) not implemented, (??) unknown.
) Log file: ”/var/log/Xorg.@. log”, Time: Sun Nov 21 23:51:18 2021
) Using system config directory ”/usr/share/X11/xorg. conf.d”

(
(

6.62 O 7+ T X Window System % {289 % 174l
Armadillo-X2 IZEfHRL TWBT ¢ AL A LI, TRI ~y THENRREINET,
6.2.8.3. 7L—L/N\y 7 7 ICEERET %
AVTFRTEEST S 7 SV Tr—2 a3y T L—LNy 7 7ICEBEEET S cHicid. Podman O

AAX=IMEAYTFZEMT DERICRA K OS AIOFTINA X7 74 )L /dev/foN ZETEMNH D &
9o LUTIE. /dev/fbO ZEL T alpine A X—I NS AV T FZEHT 26T,

[armadillo “1# vi /etc/atmark/containers/fb_example. conf
set_image docker.io/alpine
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set command sleep infinity

add_devices /dev/fb0

[armadillo ~1# podman start fb example

Starting ' fb_example
e8a874e922d047d5935350cd7411682dbbeb90fa828cef94at3b6actb6d77476e

6.63 7L—L/N\y 7 7ICEEEETY 51cHD YT F{ERH

AYTFFRICAS T, IVILT—9%TL—LN\Y 7 7ICHEBET20ZULTICRULET, Thick
D, #EHLULTWETAXATLA LORTIHPIZEILLET,

[armadillo ~]# podman exec —it fb example sh
[container ~1#f cat /dev/urandom > /dev/fb0
cat: write error: No space left on device

X 6.64 7L —L/\y 7 7 ICEEHE T %ETH
6.2.84. v FINKXILZEIKS
FYFIRRILDEARAENTVWET A RATLAZERELUTWRRET, JVTTANS T Y FARY

NZEE T 2 H(cidE. Podman QA4 X—I NS AV T+ ZERT BBRICRA K~ OS flD /dev/input
EEITHRENHD ET,

[armadillo ~]# vi /etc/atmark/containers/touch example.conf
set_image docker.io/alpine

set _command sleep infinity

add_devices /dev/input

[armadillo ~]# podman start touch example

Starting ’ touch_example
cde71165076a413d198864899b64ff9c5fecdae222d9ee6646e189b5e976d94a

X 6.65 ¥ v FIXKRIZHKS FdD A>T FHERHI

Wayland 2 £D GUI RIEEHAEDOETESZET. Yy FNAXRILZFRBLE GUI 77T —2 3
Y DBRIENAIREEE XD X T,

6.2.8.5. VPU Zik>

Armadillo-X2 THBAUL TW3 iMX 8M Plus (Cl&. BEOIT> O—RK/72— RBICRHME U IEE
1=y kT&%H5 VPU (Video Processing Unit) & INTWET, VPU ZEFHIT DI ETIYRT A
SEDINT A=YV AEEETERL, BBEOIYI—RK/FI-—RLABETSCENTEXT, TV
THTRTEEST D77V o— 305 VPU Z2ikS7oicid. YT HERMEICT/INM X & LT, /dev/
mxc_hantro & /dev/mxc_hantro_vc8000e & &' /dev/ion ZEITHENHD XTI, I TEF Y
NY—0F 0 /DREITZAA=—IDNSAVTFHFZERULET, CDAMX—IVICELTIE T6.24. 7 v
NY—0FT 0 /BT IZAA—I%FES, ZSBLTLLEE L,

[armadillo ~]# vi /etc/atmark/containers/vpu example.conf
set_image at-debian-image

set _command sleep infinity

add_devices /dev/mxc_hantro /dev/mxc_hantro vc8000e

add devices /dev/ion
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[armadillo ~J# podman start vpu example

Starting ’vpu_example’
2aeeabbc6tb4abddc7d4dbdcad915b279acd6962cedc06b36c7173ec36f 1c88ee
[armadillo ~]# podman exec -it vpu_example /bin/bash

[container “J# Lls /dev/mxc_hantro /dev/mxc_hantro vc8000e /dev/ion
/dev/ion /dev/mxc_hantro /dev/mxc_hantro vc8000e

6.66 VPU Z#% S 1ch D > 7 FH1EBHI

weston & GStreamer 1 Y A R —JLiIFHDA X —I EHAEDLETES T VPU 2FRALT
FEOIYA—K/FA—RKR&ET52ENTEET,

[armadillo “1# vi /etc/atmark/containers/gst_example.conf
set image at-debian-image

set _command sleep infinity

add _devices /dev/dri /dev/galcore

add devices /dev/mxc_hantro /dev/mxc _hantro vc8000e
add_devices /dev/ion /dev/video3

add_devices /dev/input /dev/tty7

add_volumes /run/udev:/run/udev:ro

add_volumes /opt/firmware:/opt/firmware:ro

add _args --cap-add=SYS TTY CONFIG

[armadillo ~]# podman_start gst example

Starting ’'gst_example’
1332389d3c7004b623cee4227545¢c62aefd17b363c9a0a494d7bb217341c38ae

X 6.67 weston & GStreamer =% > f=6b® > T FHEHHI

COELSICUTERLIcOY T FHicay (> 9 % &, GStreamer © VPU 2#ERUCEBOLTY J—
R/ZFOA—RHITRZIET,

[armadillo ~]# podman exec -ti gst example bash

[container “1#f apt install gstreamer1.0-imx libgstreamer-imx gstreamerl.0-plugins-bad ¥
libgstreamer-plugins-badl.0-0 gstreamerl.0-plugins-base libgstreamer-plugins-basel.0-0 ¥
gstreamer1, 0-plugins-good Llibgstreamerl.0-0 gstreamerl.0-tools gstreamerl.0-imx-tools

[container ~J#f weston ——tty=7 &

[container ~1# gst-launch-1.0 filesrc location=<7 7 1 JLE> | qtdemux | h264parse | vpudec ! queue !
way landsink

6.68 GStreamer c & %7 1— RETH

USB WX T HflH#ELEDE. AXTHSDREZEIYIA-RUTT 7AILICREFT S EEHARET
ER

[container ~1# gst-launch-1.0 -e v4l2src device=/dev/video3 ! video/x-
raw, width=640, height=480, framerate=30/1 | queue | vpuenc_h264 | h264parse ! queue ! gqtmux !
filesink location=./output.mp4

6.69 GStreamer Ic &% T Y 11— RETHI
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TS FafR

FTEEHEETITEET, USB AXTHSDMEANA H264 ICTYA—RENTT 7AILICRESINE
T COBITIEAAXAZTTINA A% /dev/video3 EUTWETH, BEBICLE>TERDXIDOTEYAD
DEFZREFELTLIEI W,

6.2.9. /N7 —=YRXIAXY MEBEZES
COETIH. AVTFRANS/INT—IRIAY MEREEFES HRICDWTRULED,
6.2.9.1. H ARy RIREEICT B

INT—XRIA Y NERER > THARY RIREEICT BICIE. Podman O+ X—IY S AV T+ %4k
Y BBRICRA KN OSRID /sys T4 LI N ZEITRHENHD FXT, LUTIE. /sys ZEL T alpine
A=Y AT FZERT BB TT, CZTESINK /sys T« LI MNJ)IEAYTFAD /sys ICNY T

YhEnFEI,

add_volumes /sys

[armadillo ~1# podman start pm example
Starting ’pm_example
ab656T08ab6cha2dc5919dbc3218a6209782bad4baaldc6c21232a52046a21337¢

[armadillo “J# vi /etc/atmark/containers/pm example. conf
set_image docker.io/alpine
set command sleep infinity

K 6.70 )NV =Y RXI AV NEREEFES OO OV T FHERS

AVTFFAMS, /sys/power/state [CRDXFINZEZAD I ElCKD, YARY RRREICT D&
NTEXY,
R 6.2 WIiHT B/NT—IYRIAY MNREE
IRT—IRIAY MREE X5 StH3
Suspend-to-RAM mem ROBEBHZMZ DI ENTES
Suspend-to-Idle freeze ROERETEIRIZIENTES

[armadillo ~]# podman exec —it pm_example sh
[container ~1# echo mem > /sys/power/state

UART2 (console)

usB

B 6.71 YARY RIRREIC T B R{THI
6.2.9.2. ERERZEMT S
ARy MREISERERE UT, FATRELGT/NA R ZUTICRUET,

#l

— 5%

BRE 7

B3

[container ~J# echo enabled > /sys/bus/platform/drivers/
imx-uart/30890000. serial/tty/ttymxc1/power/wakeup

BARE USB 7/\1 X DiFEik

&l
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r=pill e
[container ~1# echo enabled > /sys/bus/platform/devices/
32110108, usb/power/wakeup
RTC(i.MX8MP) ERE FI7—LEIDAH
=

=154
[armadillo “J# vi /etc/atmark/containers/

rtc_pm example. conf

set_image docker. io/alpine

set command sleep infinity

add_volumes /sys

add devices /dev/rtc0

[armadillo ~]# podman start rtc pm example

Starting ’rtc_pm_example’
8fbef3edda3b7fceabb1f8cht960ct469b7e82c4d1ecd35477076e81f
c24e39f

[armadillo ~]# podman exec -ti rtc_pm example sh
[container ~1# apk add util-Llinux

[container ~1# rtcwake -m mem -s 5

1 (ABg)

[ 572.720300] printk: Suspending console(s) (use
no_console suspend to debug)

ZZTH5MERFD

[ 573.010663] Disabling non-boot CPUs ...

& 6.72 HARY RIREEICT BRTHI. rtc TERIT

RV-8803-C7 I&. B9 0 i Uh T S5—LA
BN ABERESEBENTEE A O
B0 4 30 BOBIC. 1 BBICFS—Lh
B5ESICEKRELTH. ERICTZZ—LED
ARDPRETZDOR OB 19 0BERDE

ER
A—H—2( v F BRE 1-—HY-—XAMyFHT
&l
BaL

[armadillo “1# vi /boot/overlays. txt "
fdt overlays=armadillo iotg g4-swl-wakeup. dtbo

[armadillo ~J# persist file -vp /boot/overlays. txt (2
" /boot/over lays. txt’ -> ’/mnt/boot/over lays. txt’
Added ”/boot/overlays. txt” to /etc/swupdate preserve files

[armadillo “1# reboot (3]
1 (BE8)
Applying fdt overlay: armadillo iotg g4-swl-wakeup.dtbo

o
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: (Ag)

[armadillo ~J# cat /sys/devices/platform/gpio-keys/power/

wakeup 6
enabled

@ /boot/overlays.txt 7 7 - JLIC Tarmadillo_iotg_g4-
swl-wakeup.dtbo; ZEMULET, 7 71 ILHAFELR
BEFFRICERLTLLIZEI W, 2D7 71 ILDEEMIC
DWTIE 73.55.DT overlay IC&k B HRAINA R, #*
SRULTEET W,

/boot/over lays. txt ZREFEL. 7V 77— KDIFZETH
BRBELXY,

overlay OETD - ICERELE T,

DUZIIAYY—=ILDFZEIC, u-bootlickdAvtE—Y
%Eﬁm’C%i@“o

Linux S HHERTEX I,

® 006 ©

SMS Z{E(LTE EFILD  #EKE SMS Z{E
&)

6.2.9.3. NT—IYRI XV b DR

Armadillo-X2 /X7 =Y X I X > MEREIE. Linux @ SPM(System Power Management) & & O
DPM(Device Power Management)ZFJFEL TWE T, /NT—YRI XY NREZEABHE—NICER
IEBZEICLD. Armadillo-X2 DEBENEZMZ DI ENTEET,

IRT—XRIAY NREZEBHETE—RICBRBIEZE, 77U —Y 3 Y DETIF—EELE L. Linux
Hh— *)bat*TX/\/Mk EERDET, BRERERIFEET D&, Linux H—FRILD ) I 12— LMEBARTH
nricg, 77095 —=y 3> 0ERTZ2BHRHULET,

sysfs 7 7 A - /sys/power/state
L

Armadillo-X2 W6 d 2/NT—Y R I X > MRREE, /sys/power/state ICEZ AT XFI DXL &
RICRULET,

R O3B TB/INT—IRIXY NREE

IRT—IRIAY MRRE FF e

Suspend-to-RAM mem Suspend-to-ldle & D HHEBBHZINZ
ZENTED

Suspend-to-Idle freeze suspend-to-ram & D H5EHETEIRYT
5EMNTES

EARERE U THRARERT /A RIFZRDED TY,

USBOVY—IAVH—T71—R BEE FT—FZE
(CONG)

Bt

[armadillo ~J# echo enabled > /sys/class/tty/
ttymxc1/power/wakeup
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USB 4 >4 —7 =— X (CON4) BRE USB 7/\1 ADER

r=pikld
[armadillo “1# echo enabled > /sys/devices/
platform/soc@0/32f10100. ush/power/wakeup
[armadillo ~1# echo enabled > /sys/bus/usb/devices/
usb1/power/wakeup
RTC(SNVS HP Real Time ERE 77— LAEDAH
Counter)
E=pilld \
TI7AINTEMEINRTWET
RTC(RV-8803-C7) ERE 77— LEDAH
E=pilld

T7AINTEPIEINRTVET

6.2.10. A>T FH 5D poweroff XU reboot
Armadillo Base OS & busybox init T shutdown & reboot ZXJItU £,

busybox init T PID 1 T sighal Zi%% Z & T shutdown ¥ reboot £7%D X9, I>TFH5 signal
XD L DIC, pid namespace ZHETIZHENH D FIH, HESI NS Kl TETTEZXT,

[armadillo “1# vi /etc/atmark/containers/shutdown_example. conf
set_image docker.io/alpine

set _command sleep infinity

add_args —-pid=host

[armadillo ~]# podman start shutdown example

Starting ’shutdown_example’
c8e3b9b418fc72395db9f3c22b1eb69eb41eaaf790d3b7151047ef066cc4c8ff
[armadillo ~]# podman exec -ti shutdown example sh

[container “J# kill -USR2 1 (poweroff)

[container “J# kill -TERM 1 (reboot)

X 6.73 A>T+ H5 shutdown 175

6.2.11. RERA

COETEF. AVTFFAHRATEELTWB 77 U=y aVIicflsShORENRELEFELELTUE S
BRI, VINTITPIOAYFRYIIANN—%FE>T. VAT LEZBREEAITDZHAELCDODVWTIRULET,

6.211.1. Y7 NI P IAYFRYITIALAI—%KD

AVTFFATEET D7 7V —3 8V IRNI TP IAYVFRYIIAIT—%IRSEHITIE
Podman DA X—IY NS5 AV T+ ZERT BRICRA N OS BlOF /N1 X7 74 )L /dev/watchdogN
EEITRENH D ET, UTIE. /dev/watchdog0 %#E L T alpine 1 X—I W5 AV TFFEERT %
BITT,
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[armadillo “1# vi /etc/atmark/containers/watchdog_example. conf
set_image docker.io/alpine

set command sleep infinity

add _devices /dev/watchdog0

[armadillo ~1# podman start watchdog example

Starting 'watchdog example’
a5d329cca49d60423ce4155d72a119b8049a03dbd1d0277817a253e96dce7bc7

K674V IRNT 7 IAYFRYTIAN—%ES OO TFHERH

VINDITOAYFRYIIAY—IE, 7ATZLANSTINA AT 71 )L /dev/watchdogO %
open LIERRTEHLET, AVTFRICA>TYIRNI TP IAVFRYIFAN—% echo IV
N CHEIT 28 Z L TICRUE T,

[armadillo ~J# podman exec -it watchdog example sh
[container ~]#f echo > /dev/watchdog@

6.75 AVFTFANSY I NV IFPIAYFRYTIA X —%EEY 5RTH

VINDITIOAYFRYIIAN—%RE LR, /dev/watchdog0 ICIERDXFZEZTIAD &
TYIRNDIT7OAYFRYTIAN—VEY RNTZIENTEZXT, 60 WEEREDOXFOEZAH
NEWGEIE. Y ATFTLAVBEFHLET,

[armadillo “]# podman exec —it watchdog example sh
[container ~]#f echo a > /dev/watchdog0

676 VIR T7VAYFRYTIAT—% )ty NTBETH
VINDI TP IOAYFRYIIAIY—%EZIELIZWEEIE. /dev/watchdogO TV ZEZIAHE T,

[armadillo ~]# podman exec -it watchdog example sh
[container ~]# echo V > /dev/watchdog0

6.77 V7RI F VA YFRYITIAI—EBLT BETH
6.2.12. NPU =ik >

Armadillo-X2 THAL TW3 i.MX 8M Plus I (3. #EHFE I UIcEENE1I= Y hTHS NPU
(Neural Processor Unit) &SN TWE T, NPU Z5FRT 5 & T, BEEHPYERBRHEL E OHR
WIBESRICITTSOIENTEXT,

AT FTATEET 7 T T—aryhs NPU ZIRS7EEHICE. 7Y SNIY—070 /HEHT S
OV TFAX—ITH3 at-debian-image ZEEIT2HENBH D E T, Ffc. AV T HERRIITT/NA
A& LT, /dev/galcore ZEITHEMNH D I, UTIE. /dev/galcore ZJE L T at-debian-image
NS AVTFZERTBHTT, COAXA—=VICEALTIE 6.24. 7Y SY—0T7 /HDRHET 1 X —
VEDS) Z2ZRLTILEE W,

[armadillo “1# vi /etc/atmark/containers/npu_example.conf
set image at-debian-image
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set command sleep infinity

add_devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~]# podman start npu example

Starting 'npu_example’
cf27a327d19d8bc37e3722fe6101¢c7d52Tfbf984351056e1c0cade89ff041cfbb
[armadillo ~1# podman exec —it npu example sh

[container “1#f ls /dev/galcore

/dev/galcore

6.78 NPU Z#&k > fcd > 7 F1ERHI

EFINEEEICHEHRI DL DICKFTSNTVWET, INT8 TEFLehT
WERWETILDHE, EBICHER TSRV, TFERETREDETH
RETDHENHD XTI,

/ i.MX 8M Plus [C#E&EH =N TS NPU (& INT8 TEF LS NcEEEH

BERNBEBMEE 7 7V Tr—2 3 Y ORFEAEICDWVWTIE, NXP Semiconductors ORI Y1 ~
[https://www.nxp.com/design/software/development-software/eig-ml-development-
environmentEIQ]ZZR U T2 L,

PYNI=UT0 /Do bEMPEBICEITZREANNIRZRARALTVWRIDT, £55BZRLTL

2E W, Armadillo Base OS FH 51 K [https://armadillo.atmark-techno.com/resources/
documents/armadillo-x2/manuals].

6.2.12.1. ONNX Runtime Z{£>

ONNX Runtime i 2BH#D ONNX EFLEFE > THREFTSLODY T R 17 TT,
[NArmadillo-X2 <Ti&. NPU Z{#-> T ONNX Runtime Z2E{T3 52 ENTEZX T,

. ONNX Runtime Z1 > X ~k—JL 9%

at-debian-image "SR Licd>FFTHhHnidE. aptinstall TAYRAM=)ILT B ENTEET,

[armadillo “1# vi /etc/atmark/containers/onnxruntime_example.conf

set image at-debian-image

set_command sleep infinity

add_devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~J# podman start onnxruntime example

Starting ’onnxruntime_example
3aaefa9bdc4d7423385ee249b022ed4056a40cd66ce52b9d3eb8363379907d00

[armadillo ~]# podman exec -ti onnxruntime example bash

[container ~1# apt install onnxruntime onnxruntime-dev onnxruntime-tools python3-onnxruntime

6.79 ONNX Runtime Z4 > A k—)L 9 34l
- python 15 ONNX Runtime %Z{#E>

U =TADY 7 h Iz 7 THH, BBIITHRIE T Ao
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python A5 ONNX Runtime Z{# > 7z IC(d onnxruntime €3 2 —J)L% import L& J, &z,
NPU % E S 7 IC InferenceSession A 73 U N%EERT DBRIC. Providers &L T
'VsiNpuExecutionProvider; Z38EU X9,

[container ~]# python3
>>> import onnxruntime
: (HB8)

>>> sess = onnxruntime. InferenceSession(’ model.onnx’, providers=[’VsiNpuExecutionProvider’])

6.80 python 5 ONNX Runtime % &5l
BlEICE D, python 5 ONNX Runtime ZfE> 2 EMTEFT,
6.2.12.2. TensorFlow Lite Zf>
TensorFlow Lite 5% NPU Z{f> TERICHRBZITO I ENTEET,
- TensorFlow Lite Z1 XA h—JLF %
at-debian-image MSE L cOYTFTHNIE. aptinstall TA YA R—=ILFT B ENTEXT,

[armadillo “J# vi /etc/atmark/containers/tflite example. conf

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~1# podman start tflite example

Starting ' tflite_example
1b7cc807b712857a4065281295040c817e24572F7cBabf7e6a32a62fc4f3793b
[armadillo ~]# podman exec -ti tflite example bash

[container ~1# apt install tensorflow-lite tensorflow-lite-dev python3-tflite-runtime ¥
tim-vx tensorflow-Llite-vx-delegate

6.81 TensorFlow Lite 1 >~ XA k—JL9 %4l
- python m5 TensorFlow Lite Zf#5

python 75 TensorFlow Lite Z S 72 IC(d Interpreter €3 2 —JL% import L% 9, python
M5 TensorFlow Lite Z{E 5B EIIFRILBEREZ LR TH. BEMWIC NPU AMfEDNE T,

[container ~]# python3

>>> from tflite runtime. interpreter import Interpreter
1 (&8)

>>> interpreter = Interpreter(’model. tflite’)

6.82 python H5 TensorFlow Lite % {# 5 #1
BlEIC& D, python ™5 TensorFlow Lite Zf> &N TEXT,

tflite-runtime /X\w o —J &0 SA4 T35 VA A= (imx_lib)D/IN—2 3>
DEHEDEICE>TIE. ERT S delegate & 5175 U DBAMHER
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N9l TensorFlow Lite ZAHW7 77U —Y 3 RIEULLLEELARW
BEMHD £,

IN—I 3y 2.6.0-1 LIED tflite-runtime /Sy o — I % ERT DEICIE.
NTIN—=I 3> 220 IBEOZA T VA X—=I(imx_lib)EERLTL 2
LY,

FATIZVAA=IDT7 Y TTF—=RAEICDOVTIE T6.10. VPU  NPU
ZERT 51 Z2SRL TS,

FNZNON—Y 3> EEEORERE TR 6.4. 54751 & tflite-runtime
DIN—=3 3> & NPU ZBWTZ 25—y 3y OFEDORER) ICRUE
9,

% 6.4 54735 & tflite-runtime ®/N—Y 3> & NPU ZHW 77V
F—3 3 Y OEMEDBER

tflite-runtime ®/X\—Y 3> tflite-runtime @/X—Y 3>
ht 2.6.0-1 LIEE ht 2.6.0-1 K
SATSVDIN—Y 3 VhEE VX delegate TEIE NNAPI delegate TEhfE
BTES(2.2.0 LI
SATSUDIN—Y 3 VHiEE EULLEMELRWERHD NNAPI delegate TEi{E
BTERL(2.2.0 KiH)

A7 ZVDN= 3 VERFIBICOWTIE, 76.10.3. Z4TZ A X—
JDN=Ta v elERT B 2SRULTLILSE W,

tflite-runtime /Xy —ID/N\—=Y 3>, AV FFRTUTOOIY YR
HETITEHIETHERTEET,

[container ~1# dpkg -l python3-tflite-runtime
Desired=Unknown/Instal l/Remove/Purge/Hold
| Status=Not/Inst/Conf-files/Unpacked/halF-conf/Half-inst/trig-aWait/

Trig-pend

|/ Err?=(none)/Reinst-required (Status,Err: uppercase=bad)

||/ Name Version Architecture Description
- - - -

ii python3-tflite-runtime 2.6.0-1 arm64 deep learning

framework for on-device inference

6.83 tflite-runtime O/IXN—Y 3 V2RI S

HEF I LUEBAD, tflite-runtime D/N\—I 3> % 2.6.0-1 KiEIC T
WIEEIE "X 6.5. 2.6.0-1 X&E®D TensorFlow Lite BE&E deb /Vy o —
Vi IKRY deb Xwor—IxLTAVTFFRICYI>O—RULT,
'Y 6.84. tflite-runtime O/N\—Y 3> %ZFFf%; OOV REETLT
LrEEW,
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TS PR

% 6.5 2.6.0-1 KFHD TensorFlow Lite BEx& deb /Sy —

Ry T—I% N=I3> URL

python3-tflite-runtime 2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/python3-tflite-
runtime_2.4.0-1_arm64.d

eb
python3-tflite-runtime- 2.4.0-1 https://
dbgsym download.atmark-

techno.com/debian/
pool/main/t/tensorflow-
lite/python3-tflite-
runtime-
dbgsym_2.4.0-1_arm64.
deb

tensorflow-lite 2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/tensorflow-
lite_2.4.0-1_arm64.deb

tensorflow-lite-dev 2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/tensorflow-lite-
dev_2.4.0-1_arm64.deb

[container ~1# Ls ./*.deb @
python3-tflite-runtime 2.4.0-1 _arm64. deb
python3-tflite-runtime-dbgsym 2.4, 0-1 arm64. deb
tensorflow-lite 2.4.0-1 arm64. deb
tensorflow-lite-dev 2.4.0-1 armb4. deb
[container ~1ff apt purge ¥
tensorflow-lite ¥

tensorflow-Llite-dev ¥
tensorflow-Llite-vx-delegate ¥
tensorflow-Llite-vx-delegate-dev ¥
python3-tflite-runtime ¥

tim-vx ¥

tin-vx-dev @

[container ~1#t apt install ./*.deb (3)

X 6.84 tflite-runtime ®/X\—Y a3 & TIF3

QO HLYEKFaLIZKRVUIC TR 6.5.2.6.0-1 XD TensorFlow Lite

0

BE&E deb /X\v T —) D deb Ry T —IDHEFELTWS I &%=
EAVEITR

26.0-1 LEDA YA M—=ILENTWBNy T —IZHIFRL XT,
FovO—RUfcdeb Xy T —I AV AM=ILLET,
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6.2.12.3. Arm NN Zf£>

Arm NN (3> F 4 X— at-debian-image ®/\—3 3> 1.0.6 L&
Tld. EMEENID & 8D £, REFBHD at-debian-image D/X\—' 5
VIFLTOIYY RTHRETEET,

[armadillo ~J# podman inspect ——format="{{.Config.Labels.version}}’
localhost/at-debian-image
1.0.6

6.85 at-debian-image ®/\N\—Y' 3 V& HERT S

Arm NN & (& TensorFlow Lite KU ONNX OEFILFERXZHR— MU TWBHRAEAY 7 ho 7
T9, Arm NN 5% NPU ZE-> TERICHEREITOCENTEE S,

- ArmMNNZA VXM= 3

at-debian-image MSERR LY TFFTHNIE, aptinstall TV ARN=ILFT B ENTEXT,

[armadillo ~]# vi /etc/atmark/containers/armnn example.conf

set_image docker.io/alpine

set_command sleep infinity

add_devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~1# podman start armnn_example

Starting ’armnn_example
18892fh9fc82f36a6de1bb9036af6e76ee552¢cf66e1537d70666319bb35af1el

[armadillo ~]# podman exec -ti armnn_example bash

[container ~1# apt install libarmnn22 Llibarmnn-dev python3-pyarmnn armnn-examples

6.86 Arm NN Z-1 > X k—JL9 34l
. python iS5 Arm NN Z{ES

python H5 TensorFlow Lite Z{E S f2&ICiE pyarmnn £ 2 — )% import ULE 9, £/, NPU
ZfESfblc Backendld & LT TVsiNpus Z38EL T. Optimize A 7Y 7 M EERULE T,

[container ~1# python3
>>> import pyarmnn as ann

D (HBg)
>>> options = ann.CreationOptions()
>>> runtime = ann. IRuntime(options)

>>> parser = ann. ITfLiteParser()

>>> network = parser.CreateNetworkFromBinaryFile(’ model. tflite’)

>>> preferred backends = []

>>> preferred_backends. append(ann. BackendId(’ VsiNpu’))

>>> opt_network, = ann.Optimize(network, preferred backends, runtime.GetDeviceSpec(),
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ann. OptimizerOptions())
>>> net_id, _ = runtime.LoadNetwork(opt network)

6.87 python 5 Arm NN Z{E 564l
BlEICED, python 5 Arm NN ZES 2 EMNTEF T,

6.3. swupdate BT T —9 BIFH DAL

SWU A X—=I D1 VX M—=)LEMEIE. 73.2.3.2. SWU A/ X—=I &F; THRIzL S IC swupdate »
EITULET, mkswu TR UTz SWU 4 X—YDRBENEYITRERN 72D, HDWE ANL—IDZE
ERENFELTWEDTZHE., WS DOHDEHT swupdate D1 >~ XA N —LBIENKREKT B2 &H
HDFEFT, 1V AMN—ILICKKT % &, swupdate [& /var/log/messages ICTZ7—XvtE—y 0OV
ZERUEIODT, I7—AXAyte—Y%2R2E. T7—0ORA - REANIMNDFT,

IZ—DRACEIR, T7—XyvE—YEITS—DRBBLUNAAEZE LTc FAQ X—2 (https://

armadillo.atmark-techno.com/fag/swupdate-troubleshooting-abos) ZZAFF LU TWE 3, SWU
A=V DAV AN=)VITEKBU TRHILVENDDESRWVWEZTIE, 2D FAQR—IZELLEEI,

6.4. mkswu @D .desc 7 71 ILZiRET S

mkswu T SWU A X =Y %4 T Bicodicid. desc 771 EIEULKERT DRENH D XTI, LU
TTld. desc Z7MILDEEICDODVWTIENULET,

6.41. AV A==V 3V ZEET S

swdesc_option component=<{component)
swdesc_option version=<version>
75\

swdesc_xxx —-version <component)> <version> [options]

- <component>FIATDENMNCULTLIEEIW (F7AINTIE desc 771D T7 71 I &% E
WEd)

1. base os: rootfs (Armadillo Base OS)Z ®R¥IMNSEZADKICHEWET, IRED T 7ML
T ALIFREINTLERW,

ZDiFAH. /etc/swupdate_preserve_files [CE> T2 7 71 ILDHZ IE—U TH L L) base
OS ZzEMULET,

Z M component N7RWEIRED rootfs DI RTHAIE—NET,

2. extra 0s.<XZFF>: rootfs DEEZITOBICHEWVE T, <XFF> [CIFFEEOXFIEIEEL
EJCIN

rootfs #ZEZ{TORFICEWVNE I, swdesc * AV RIC ——extra-os A7 3V ZEMT S
&. component ([C BEIHIC extra os. ZEUL XY,

3. KXFHD (AVTFOEHITZR EDERDXFS) :rootfs DEEMGWNE EITFEVET,
Z M component Z{ES & rootfs DEENTEFHADTTIEELIZI L,

- TP TITF—RETSBRICZON—Y 3V EREDODN—V 3V EERTT v 77— MDY 2 {TWE T,
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<component> MEEA VA~ —ILENTRED o B <version> B EDRBEFICA VA N—)LUE
ER

FIAIWKNTRY DT L —RIETELFEAN. --install-if=different A7 3V %BIMNT S
Z & T <version> DO BRICA VA N—)LEBEICZD F T,

PYTIT—RhD—EZA VY ARN=ILT22EHHDETIT DT, EHD component TEEL., W<
DHDEWN=I 3 VIcHInT 57 Y 77—~ bEREIRET T,

6.4.2. Armadillo N7 71 IV &2 E5%XT B

. swdesc tar & swdesc files T7 7ML EEXLET,

swdesc tar [--dest <dest>] <tar file>
swdesc_files [--dest <dest>] [--basedir <basedir>] ¥
<filed> [Kmore files)>]

swdesc_tar DIFE., FTOHOREBINTH D tar 7—HA T2 ZDEEFTNA A TERALE I,

--dest <dest> TERLEZRBINZENTEXT, 74N NE/ (-—extra-os &, /\—I 3>
@ component (& base os H extra_os.* DIFH) H /var/app/rollback/volumes/ (ZFHUND
component), BEDIFE(IL /var/app/volumes & /var/app/rollback/volumes LIAISEIFRWLND
THERIGEIC —extra-os Z{FE->TLEE L,

swdesc_files MIFH. mkswu 7 —hA T &2 E> T NFEIHREUCLEEATT,

--basedir <basedir> TF7—hHA THD/\RA%EE ZTYIDZHZRHET,

- I Z X, swdesc files ——extra-os —-basedir /dir /dir/subdir/file TIEFT/\A XI[C /subdir/
file ZERLLE T,

- T AN <file> hSRESNET, TALIZ NI THNIEZFDEZF basedir & UTHEWE
T, TNUATHNIIRT A LI N ZEFEVNETD,

6.4.3. Armadillo ETESDOINY RZERTIT S

. swdesc_command ¥> swdesc script CAVY Y RZETULZET,

swdesc command <command> [<more commands>]
swdesc_script <script>

Py ITF—hEORRTINYRPRIVT R T 7MILERTLET,

JN\—3)3 > ® component (& base os & extra os UANDIFZE. /var/app/volumes & /var/app/
rollback/volumes LIAIEBE TCERWVWD T EFELESI L,

ANY RORTNKREULIEE. 7Yy 77— hBRBRUET,

6.4.4. Armadillo IC7 71V &EXL, FDT7 7 I)I&2 VXY RATHERT S
. swdesc exec TZ 7AIERD., AV RRNTZEDO 77 ILEFERLET,
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swdesc_exec <file> <command)>

swdesc_command &R U< OAXY Y RZEETUEITH, <file> ZHICEXLTIOY Y RATEEL &
77140 &E"$1"ELTHEZAET,

6.4.5. &8HF D Armadillo TEBDIVYY RZETT S

. swdesc_command nochroot, swdesc script nochroot, swdesc exec nochroot THEEIFTD I X F Ak

TAONYRZZETUXT,

ZOOXY Y RiE nochroot BLD/N—=U 3V ERIUFEWVWAT, BEEFHFTO Y AT LAICEBPHER
DPRELRIBEICOMEBLTLLEE W,

nochroot OV Y KIFHEZRZ—I LA =6. Armadillo D& T=
BRWIRREICRDABEE S H D FET, ERICTEFELZI VN,

Bl N B GG A /usr/share/mkswu/examp les/
firmware update.desc Z&Z&E(C L TLEE L),

6.4.6. Armadillo ICOAYTFA A —I %EXT S

. swdesc embed container, swdesc usb container, swdesc pull container T¥HIER LIV TF
ZEEULE T,

swdesc_embed container <container archive)
swdesc_usb_container <container_archive>
swdesc pull container <container url>

Bl 16.22.16. YE—KURIYNYICOAVTFEXET 3). 6.2.2.18. 1 X—I% SWUpdate
THIXT %) Z25EICLTLEE N,

6.4.7. Armadillo ®7—hO—%—%ZEHIT 3

. swdesc_boot T imx-boot ZEH L X9,

swdesc_boot <boot image)

CHOOAXRY REFIIN=U 3 VIEEBFNICEKRESNE I,
6.4.8. SWU A4 X —3I DERTEREE

VY ROMICIE, REEBEHD T, UUTDEKREIF /home/atmark/mkswu/mkswu, conf [CERE TE
9,

- DESCRIPTION="<text>”: 4 X—I D&BH, O ICFED £,

. PRIVKEY=<path), PUBKEY=<path>: 24 # & JFEAE
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- PRIVKEY PASS=<val>: $ED/XXT7—R (B&HMH)

openssl M Pass Phrase Z# DX EEWLE T DT, pass:password, env:var 1 file:pathname @O &
nhHvEEZET, pass Penv OBEMMOTOCIICESNAZANAHBDEFITDTTlile ®EITITHL
X9,

. ENCRYPT KEYFILE=<path)>: BE=1{v D

6.4.9. Armadillo OO T F+A4 X—Y L BFpEEA conf 7 71 ILZHIRT

LTOAT73>H mkswuconf ICRETETHEITH, desc 77 A IICHREANEETI,
swdesc_option TEEIT S E T, BolfEVWAZ ULIBER mkswu OBETIS—Z2HALEITOD
T, BERIFEERERALTLIEE W,

- swdesc_option CONTAINER CLEAR: f Y A h—JLE&nfz$ s3> T+ & /etc/atmark/containers/
*conf ZI NTHIBRLUE T,

CDATaVSHEBIIPIELEEZEZI TSV, BEDERTIE. AEICB A X—VIZEE
NICHIRENEXITDTIDATY 3 v ZRET DREIRHD T HA,

6.4.10. SWUpdate R{TH/ETROEE Z2EET %

UTOA7Y3>iE Armadillo E® /etc/atmark/baseos. conf (C. Il Z (£ MKSWU POST ACTION=xxx &
ULTHRETDIENTEEXY,

ZDHBEIT swu ICRESNRITNIE Jetc DRETEITINETIODT, PV h~—0 77 /HEREL
TW3 Base OS D7y 77— N CHEMEDZEEIFTIEET T, swu ICRHEDA T a YNRESI NG
BRIBREINEATVIUIBESINTIDT, —RNGEESHAETYI,

- swdesc_option POST ACTION=container: A>T F+DHD T Y 77— N EICBEFHZITVWETA., O
VTFFORBRETET Y ITF— T BIBE. Armadillo-X2 BRI Ic IV T FH T 2 BiEH
IEFET,

. swdesc_option POST ACTION=poweroff: 7v /F—KEICIv v NT IV ETVWET,

- swdesc_option POST_ACTION=wait: 77v 77— NEICEHEMNICEESIXTON T, REZEKFICT v
7TF—rPEHINET,

- swdesc option POST ACTION=reboot: 7 A JLNDRREICRULE T, 7V I T7—MDRICHEHL
x99,

. swdesc option NOTIFY STARTING CMD="command”, swdesc option NOTIFY SUCCESS CMD="command”,
swdesc _option NOTIFY FAIL CMD="command”: 77v 757 —hk%EA VX ~—)LA, RIHUIBEE KK
UTeiBBICETEINS IV RTY,

ONYRZRTIZBET, PV r—ayP1—H—Cr7y 77— hZH5E2IENTEEXT,
LED T&15t %%I% /usr/share/mkswu/examples/enable notify led.desc [CAHHELTHDET,
6.4.11. desc 7 7 1 JLEES!
6.4.11.1. fl: sshd ZB%IcT %
/usr/share/mkswu/examples/enable sshd.desc Z&5ZICcUE T,

desc 77 1L ZwRET SRENH D XEALBDDRRBZEIBESNIBAICEEL TS ES L,
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swdesc_option component=extra os.sshd version=1

#f add your public key in enable sshd/root/.ssh/authorized keys

enable sshd.swu Z{ER L ZF L 7=,

[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/enable sshdx .
[ATDE ~/mkswul$ cat enable sshd.desc

if [ -z "$SWDESC_TEST” 7J; then
grep -qE ’ “ssh-’ enable_sshd/root/.ssh/authorized keys ¥
|| error "Add your keys in enable sshd/root/.ssh/authorized keys”
fi
swdesc files -—dest /root enable sshd/root 0

swdesc_command "ssh-keygen -A” ¥ (2]

"rc-update add sshd” (3)
[ATDE ~/mkswul$ cp ~/.ssh/id rsa.pub ¥

enable _sshd/root/. ssh/authorized keys (4]

[ATDE ~/mkswu]$ mkswu enable sshd. desc (5]
Enter pass phrase for /home/atmark/mkswu/swupdate. key:

(1)
(2]
©
4]
(5

BODONAMBEEGEELET, T7AINNDA TS 370D T enable sshd/root ¢ Lo MDD
BEZDXEZX /root ITERESINE T,

BEEIIEICHLWH—N—DENZTDSHRVELSIC, 7Y 77— MNORIC—EERLEI,
P—EXZBHMICLET,

BROAMEZIEESINIBICEBLE T,

ARXR=IZEHRULET, /KR T—RIFFEAFED/XXT—R T,

6.4.11.2. #: Armadillo Base OS 7w 77—k

e

22T, 76.23. Armadillo DYV 7 R Yz FEEILRT B, TAA Y Y RAFLEIFOEIL R THERL
77N EERULEXT,

/usr/share/mkswu/examples/0S update.desc ZEZ|IcUE T,

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/0S update.desc update-[VERSION]. desc
[ATDE ~/mkswul$ vi update-[VERSION]. desc
# uboot image can be generated with atmark imx-boot script

swdesc_uboot imx-boot armadillo x2 0

#f base 0S is a tar that will be extracted on a blank filesystem,
#t after copying just a few key config files.

#
# 0S updates are only installed if version is greater than previous update
#f so if you install your own updates atmark-techno provided Armadillo Base 0S
#f updates might not get installed
swdesc_tar "baseos-x2-[VERSION]. tar.zst” ¥ @
—-version base os [VERSION] (3]
[ATDE ~/mkswul$ mkswu update-[VERSION]. desc @

Enter pass phrase for /home/atmark/mkswu/swupdate. key:
update-[VERSION]. swu Z{Em L & L 7=,

257




Armadillo-X2 &R~ =17 IR

(1) imx-boot TEJLRUfcA X—IZFEVNET,
(2) build-rootfs TEJLRUTcA X =Y ZFEVWET,

O N—IVavHENBEZEULNAYAR—ILENEBADT. RED/etc/sw-versions ZHERL
TEYIICKREL TLEE W,

O (A—VEERLET, /N\AT— RIFTEBROBED/CZT—RTT,

6.4.11.3. #l: swupdate_preserve_files T Linux 71—=XILEAD Armadillo-X2 [AlF D1 X —
JEAVAN—IT BHE

Armadillo-X2 BT D7 v 77— Kh A4 X—JIC Linux A—XRILHEENTWET,

swupdate preserve files Z{#E->T. UTOOAYYRTA Y AM—I)LERBICREDH—XILZEZIE—LT
BHRITELAWESICLET,

[armadillo ~1# echo 'POST /boot’ >> /etc/swupdate preserve files
[armadillo ~1# echo *POST /lib/modules’ >> /etc/swupdate preserve files (1
[armadillo ~1# persist file /etc/swupdate preserve files (2)

(1) swupdate preserve files |C /boot & /lib/modules Z{EEIT D LDICEBMULET,
O ZHEULLREIF7AILERELET

/usr/share/mkswu/examples/kernel updatex. desc D &£ S5 I
update preserve files.sh DANJI/IN—T., NN EZBHHEHMWIC /etc/
swupdate preserve files [CEBIMTZZENTEET,

[ATDE ~/mkswul$ cat example. desc

swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” —-- ¥ (1
"POST /boot” ¥
”POST /Llib/modules”

QO XJVUVTNODKRARMERT 2155 & /usr/share/mkswu/examples/
update preserve files.sh ZZB L TLZE L\,

Armadillo Base OS O A—X I Z=BOMERLEWGEIEECRA Y 7 KD
—del A7V TITZHIRT B ENTEET,

[ATDE ~/mkswul$ cat example. desc
swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” -- ¥
—-del ”POST /boot” ”POST /Llib/modules”
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6.5. swupdate_preserve_files [cDWT

extra 0s D7 W ITF—KTrootfs ICT77AMINZMEIT D ENTEXIN. RO OS 7y TI7—k
DRRICHIBRES NS AEENH D £,

T7A4)LNTIE /etc/atmark &, swupdate . sshd PRy NT—JDEREZREL XTI NZENUN
FaAE—hTEtA,

FSTRHRWI 7AILEEHT BEITIE /etc/swupdate preserve files ICEREHULET, 6.4.11.3. i
swupdate preserve files T Linux A—XJLBAD Armadillo-X2 AT DA XA —J AV A ~—=)LF 3

AE—DIAIVTIck>T UTOENDZFERL TSI W
1. BICT77MI)ZTHT S

COBE. 7Y ITF—RNIBENCT7AILEIE—UZF T, baseos DA X—IEREL swu I
P ITF—=KUIEEWI70ILZZHLTWTH, 2DT771)LH Armadillo Base OS IC&%Fh
BWDTHNISEBERL 7y ITTF7—KNTEZET,

l: echo ”/root/.profile” >> /etc/swupdate preserve files
2. POST DF—"7—RDERICEHIT S

COBE. Py 7TF—hORBTIAEY—U%EJd, Armadillo Base OS IC&FEN T2 771 T
HNE. AV AM=ILEICAE—UTHRESNBVNDTIE—DIA IV I 2T 50LET,

FOIAE—DIBEICTONDEZDT. AUL7YITF—RNTT77AINOEENTEE A, 7V TT—
NZRIF T, baseos DAAXA—IEBA VAR UTHS DT 7AINEEFIEHIENTEXT,

fl: echo "POST /etc/conf.d/podman-atmark” >> /etc/swupdate preserve files

6.6. SWU A X —IJ DA DHER

mkswu --show [file.swu] © SWU A1 A=Y DRNBEMERITDIENTEEXT,

HBHlE desc Z7AIICITWETH, ZDOXF desc 777 EUVTHREATEEFBADOTHESRALE
LTHRFEVLIEEL,

[ATDE ~/mkswul]$ mkswu --show enable sshd. swu
enable sshd. swu

#f built with mkswu 4.1
swdesc_files —-dest /root enable sshd/root
--version extra_os. sshd 1

(encrypted)

swdesc_command ssh-keygen -A &8 rc-update add sshd default
--version extra_ os.sshd 1

6.7. SWUpdate & Hﬁ%ﬂst:o W<

mkswu ——init OFICES{LZ=BTRIC &lE AES T 71 I ZBS{LULE T,
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REFDHON TS SWUpdate DEESLIFIY Y RP XY T7—4Z & sw-description 7 7 1 JLIZHES
ftENTEBA., FDIH. BIEDESIL (HTTPS TXET BRE) ZES I EZHERUET,

6.8. hawkBit —/\—HSE KD Armadillo 27 v 77— K&
)
6.8.1. hawkBit & i

hawkBit (£, #—/\—ETEFTENZTOYSLT, XY NT—TRET SWU 1 X—VEREL.
FINARADY T NI T PEBHF T B ENTEET,

hawkBit [FRD L S B HEREZ R > TWE T,
VIR T OER
- TINARADEE
- TINARAREE (BEFaUT« b—0 >, FAE)
- TINARADT I —T1
- Py IT—NUBEOER
CEBOEZSYVY
AT Ya=UrU BEIT Y TT—h
- RESTful APl TDBE#ZERE
6.8.2. 75 @E
hawkBit (. BLlET25Y 7NV P ERODT—YEETERLE T,

Target filter

Distributions Software modules
Targets

Rollouts ft{E

6.88 hawkBit B’Mk>V 7 h Uz 7 DT —51BE

6.8.3. hawkBit Y —/\—h5EEH D Armadillo [CE{EI %

hawkBit % —/\—£RIFIT % T & THE®D Armadilo DY 7 R 1 PEXEHTT v 7F— RT3 2
ENTEET,

FIEFRDEED T,

1. VT FREO®(E
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Docker Z#Ff|F 9 2 & fBIC Y —/N\—ZEFTEZ X9, Docker DEfFICDWTIE https://
docs.docker.com/get-docker/ Z&R L T &Ly,

Docker D¥EENTES, BHICELETIVTFOREEZTVWET,
. ATDE D&
- apt update & apt install mkswu TERITD/N—I g3V ZHER LTI,

- MR=MEREOMRETY, —HIY VIR 7OF2ZFEALRVEEIE 8080, TLS Z S
BRI 443 ZEE L T<EE L,

vmware Z{ES155E vmware @ NAT E—RDXRY D=7 %FRALTWBREYY Y E
T Web Y—/N\Z#H 9 % [https://kb.vmware.com/s/article/20069557lang=ja] x—/
ESEICLTLIZEW,
cTIRARPCOIPZRLAZEEZTEVWTLZEEL,
- ATDE LI DIGE

- Armadillo-X2 R ¥ B Y — )L [https://armadillo.atmark-techno.com/resources/
software/armadillo-x2/tools] 5 "Hawkbit docker-compose A7+ =% o >0O—
RUTEBEULTLEESW, TOHBE. LUTIC /usr/share/mkswu/hawkbit-compose % {# > &
ICBRAEDT« LI M) EULTHR->TLES L,

- docker N7 VA TEBRARR—LPT RLAZEZTEWTLLLSE L,
2. hawkBit —/\—D%E(
/usr/share/mkswu/hawkbit-compose/setup container.sh ZE{TL T, BRICEZTLREE L,
BUFICEER (TLS ZBRICLEW) TANAEDHZEE. TLS ZBMIC ULIcHBEaDHZRLET,
setup container.sh Z—EETULIERIET—YDT v L7 MY IZ3H S setup_container.sh D

Yy xERTLT, A—Y—DEBMEDODA TV a3 Vv EBZITSIEHTELT, #FMllE —-help’
HSEICLTLIEZ L,

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container.sh

docker-compose MEXET 7M1 & hawkBit DT —H % EZITRTFELEFTH? [/home/atmark/hawkbit-
compose] @

setup container.sh ~®M') > 2 % /home/atmark/hawkbit-compose IC{EY £,

docker H—ERICEMTEFTHATL., sudo TEHI—EHLZFT,

[sudo] atmark D/ — K: (2]

0K!

Hawkbit admin user name [admin] (3]

admin 2 —4%—@D/XA T —RK: 0

NZT—REBAALTLIEIL:

EBMOBEBATAY Y hOLI—HY—%—4 (ZBIcTseEmMLEEA) O

hawkBit  ldevice] 1—H—%BHRLETH? (HBEHM) [v/n] O

device A —H—D/XZAT—RK:

NRT—REBAALTLIEIL:

hawkBit @ Tmkswu] 1—H—%ZHLETH? (swdFPy FO—KA) [Y/n] @
A—HF—ICO—LT7Y NOERESEZAZETA? (A VR M—LEREHRTIE) [V/n] O
mkswu 1—H—@D/XX T —R:
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NZT7—REBAALTL I
Setup TLS reverse proxy? [y/N] (9]

AVFFTDREMNTT LE LA, docker-compose AX Y RTAVFFDEEATRETT,
/home/atmark/hawkbit-compose/setup container.sh B UETT 2 EEEDETENTRETT,
hawkBit I >+ &REBLETH? [Y/n] O

Creating network “hawkbit-compose default” with the default driver

Pulling mysql (mysql:5.7)...

: (HB8)
Creating hawkbit-compose hawkbit 1 ... done
Creating hawkbit-compose mysql 1 ... done

6.89 hawkBit A>T+ D TLS R LDHBS (A NH) OETHI
AVTFOAVT AL =23 v eET—IR—ADGEMZRELE T,
docker DERKFEIC K > T sudo MABRIZFEHH D F T,
admin 1—%—D1—%—ZZANLET,
admin 21— —D/XAT—RZZEABDULET,
EBMO1—F—HRERIBRICEBMTEX T,

examp les/hawkbit register.desc T armadillo Z&ZF T 2B HICE> THEWVWTLEEI L,
M T6.8.3.2. SWU T hawkBit &89 %1 ZSZ&EZICLTLEE W,

hawkbit push update T7 v 77— K% CLI TIRSH\BEIE. Yl ZANLTLLEE W, SHlIE
'6.8.3.1. hawkBit @7 v 77— hEE% CLI T1751 ZSRBRULTLLESIW,

hawkbit push update T7 v 77— KNZETITBHEEIE. Y1 ZAAL TSI,
ZITE http TTRAMDIAYTFZERTZDT, Ny OXTXTEHFTT,
AT FZEELET, FHEI R >S5 <IP>8080 T7 7 EXAREICED 3

00 © 060000 O

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh
docker-compose DEXET 7 M)V & hawkBit DF—F % EZIRELE TN ? [/home/atmark/hawkbit-
compose ]

setup_container.sh ~®M!) > % % /home/atmark/hawkbit-compose IZ{EY F T,
docker H—ERICEHKTEFEATLK, sudo THEI—EFEHLZFT,

0K!

Hawkbit admin user name [admin]

admin 21 —4%—@D/XA T —RK:

NRT7—REBAALTLIEILL:

NZT— K= LFEHA,

admin 2 —H—@M/NXTJ—K:

IRZAT—REBAALTLLEIL:

EBMOBEBATHD Y bOI—HY—F—L (T|IZTZEEBIMLEEA)

hawkBit @ ldevice] 1 —H—%2ZfxL 9 H? (BEEEHKA) [Y/n]

device A —H—mD/XRXT7—K:

IRZAT—REBAALTLLEIL:

hawkBit @ Imkswu] 1—H—%Z8HFLETH? (swu D7y 7O—KRE) [Y/n]
A—HY—ZO—IT7 I NDERESZFITHI? (M VAM—IEXREHTE) [Y/n]
mkswu 1—H—@D/XRX 7 —RK:

IRAT—REBAALTLLEIL:

Setup TLS reverse proxy? [y/N] y (1]

lighttpd D EEIF T, YN—X7OFVEREEHRELTVWET,
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lighthttpd H—ER&EEELETH? [Y/n] O

Synchronizing state of lighttpd.service with SysV service script with /lib/systemd/systemd-
sysv-install.

Executing: /lib/systemd/systemd-sysv-install disable Llighttpd

Removed /etc/systemd/system/multi-user. target.wants/Lighttpd. service.
YIN—Z7OF T DREICGEAEZED domain name BUHETT,

ZD domain I XZDEFEFTNAADNSTIEIATEDZZRNICLTLEIW,

B Z |E, https://hawkbit.domain.tld T7 2 ZX L7 5 hawkbit.domain. tld,

https://10.1.1.1 TL7/&S 10.1.1.1 [TLTL I,

SFBHZ M domain name: 10.1.1.1 (3)

SIRRZDEWHREZIEETIHNENHY £9, Let’'s encrypt ZFERT 2H5E.
COIEIFF LWEEAEN A ERINZ ETLMERINAWVWD T, 72/ hDIE
DEFICLTHELLZEDNTEET, Let’s encrypt ZFEH LRVWIEA.
BECEICHPEZEEAF LLIT DI EIREFFELTT,
SREOAMPEEMARICLETH? [3650] @

DSATV MNDTLS R ARET B7DICCALNMETY,

BLCADT7AMNR (BICTBE0S54 7Y FTSRiTa@EpcaYEs) (10O
Y—NR—DEEAS VY=Y MIT I ERAAAETHNIE, Let’s Encrypt DEEEAE
BRETBIENTEZET, TS DEAEEZEKRLZFT,

https://letsencrypt. org/documents/LE-SA-v1.2-November-15-2017. pdf

certbot AVFFAERELETA? [y/N] O

/home/atmark/hawkbit-compose/data/nginx_certs/proxy.crt % /usr/local/share/ca-
certificates/ ICOE—LT. update-ca-certificates #ETTI2NEINHY T,
ZDbasebd TTO— KE NI —% examples/hawkbit register.sh M

SSL_CA BASE64 ICIEET 2 FIENHEINZE T,

LS@tLS1CRUdJT iBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LekNDQVNHZOF3SUJBZO LVQTBYyZOcwcTJF
SFNnampmb@tUZWg3aG laSVVVdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEABMVVFQXd3SUTUQXVN
UzR4TGpFdOhoY@5Nak L3TXpJMUTEVXhOVFUOV2h j Tk16SXdNek L5TURVeApOVFUOV2pBVE1SRXAE
d1LEVLFRRERBZ3hNQzRATGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXRTNNND LBdOVICKEWSUFC
SDFFREhBN3NOT LFJUDLTd Lh LUnNmW j L2dVVFWKRKMVE2TzV iR LV2RTh4U jUwU LBCLzN la jMzd@VI
NEoKYmZgb296bEpXaEx LSG5SbGZsaHEXVD LKdmbTa LV6Q LINQ jBHQTFVZERNUVACQ LFBUMYvSkdT
dkVJekb5xZ2JMNQpQamY2VGRpSk TEQWZCZO5WSFNNRUAEQVdnQ LFBUmYvSkdTdkVJek5xZ2JMNVBg
ZjZUZGLKTURBUEJNT LZIUk1CCkFmOEVCVEFEQVFIL@1Bb0dDA3FHUOO@OUJBTUNBMGABTUVVQO LD
Nis3ZzJ LZk1SRX LORVkSWDhDNC8vUEwTUTkKWU LGZHUXVFZ iUEZrS LVOSUFpRUE4bm1VSnVQSF Lz
SHg2N2E r ZFRWSXZ1QmJUSG1KbWd6dU L3bTJ2RXppRnZRPQ0tLSOtLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @

Let’s encrypt MEEEIFEZ TR L/=WESIC setup container.sh Z—-letsencrypt TEITLTLEI L,

aAVTFFDHREHNTT LF L, docker-compose AY Y RTIAVTFFDEEBATRETT,
/home/atmark/hawkbit-compose/setup container.sh #EBEUEITT B LR EDLTEATLRETT,
hawkBit > F+&=&EELZIH? [Y/n]

6.90 hawkBit > 77+ ® TLS % D DIFE DEITH

SEIE TLS ZBMIcTHDT, Tys ZANDLET,
lighttpd —EXDEE U TWESEICEIMET, FELDT, FLEULET,

SFEAE D common name Z AN L TL £E W, ATDE DFHE. /R— MERIXIC K > TR~
DIP7RLATERUEIDTZEDOFZ RLAZANULET, Let's encrypt ZFEHT 255
ICIIATENS T 7 EXAEER DNS ZA AL TS W,

00
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ERAEOBEWHREZRELE T, T7AILNNTIE 10 FICHE > TWET, Let's encrypt %
ERT 2HRICIEELDNTVWEEA,

75472 MUTIE X509 BEAE CTRELZ £ 2 Z ENTEXRI N ZDFITIRERL TR A,

Let’s encrypt IC K 2EEBAEZE TE X9, ATDE DIZEIEAELNS D7 T 2 ANEHL L
DT, ZOBITIFFERLEEA,

BOELFREEZ/ER LD T, Armadillo ICREBETIDENHD T, T DIFHEDE
FWE 76.8.3.2. SWU T hawkBit #&8%9 51 ZZSBULTLIEEI L,

O ©06 ©

3. hawkBit~AooOz- v

ER U=V TFICk > T http://<H—/N—@D IP 7 KL 2>:8080 H https://<H—/I"—DTF R
LZ>IC7 U7 ERAT2E, OV 414 VEHEILGERENET,

hawkBit Ul - Login X +

« &) O & o https://10.1.1.1/Ul/log

rmwk:

Username*

admin

Password *

Eclipse Foundation : About Us | Contact Us | Donate | Governance Legal : Privacy Policy | Terms ot Use | Copyright Agent | Eclipse Public License | Legal Resources Copyright @ Eclipse
Foundation, Inc. All Rights Reserved.

FIAINTIEROZ A hTOA VY TEET,

1—tH— admin
JIRAT—R admin

4. Armadillo = Target I[CE#%T %
ERIDOX =2 —hm5 Deployment 22 Y w2 LT, Deployment DEEICED £9,
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Deployment Management

Deployment Filters ®x | Targets a+L,.”  Dfirib
Simple Filter Mame Do AE
¥ | res d @ 3 | akjsdk
R TAG simulatad? g © £
simulatads 0o o Z
simulatedid g o £
simulare o o B
simulatedis g @ [
cimulalecdl 7 1] o T}
simulatedd g = B
0 =}
Targel @ simulateds FE Distril
e Deails Descriplion  ATrG: » Detail
el ) s Contraller 1d @ sirmilareda -
= 08 e
ved Der 2 17 0ES7 ST 3020
Last poll ad Dec 2 17:08:37 KST 202 —
. F Iter b:II. :;:lllerd JE mhs ] P o1 ¥ - ] 18 =
Security token :09- 7874784 00 iy
Custoan Filter -

"+'"&# 2 ) w2 LT Target ZERR L £,

R LIz =Ty hEIU YOI T BE, TORA VIT "Security token<XFF>" ERREND
DT, <XFI>DERZEAXELXT,

XEUL<XFF)>% Armadillo @ /etc/swupdate.cfg ICERET % & Hawkbit NDEFEEFREEDY
B5ESICREDET,

5. Target Filter Z{ER 9 %
ERIOAZ a1 —m5"Target Filters"z= 2 Y v 2 LT, Target Filters OE®EICED £9,
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Target Filter Management

Custom Filter a

Name Created By Created Date Modified By Modified Date Auto assignment Delete

GONTEST demo, demo Tue Dec 1 05:41:19 KST 2020 demo, demo Tue Dec 1 05:41:19 KST 2020 none &

"+" &)y LTHRIC Target Filter ZEBLLE 9,

Target Filter Management 1
Custom Filters > Create Filter X

Name * Targets A

Query * (V] name =in= (target1, target2) ©

Controller ID Name Description Status | Created By Created Date Madified By Modified Date | =
2 target1 admin Tue Nov8 10:07-... admin
3 target2 admin Tue Nov 8 10:07.... admin Tue Nov 8 10:07:...

Filter name & 74 LY UV T &EE AN UL TRELZX T,
6. Software module /9 %

EfIOA =3 —H5"Upload"z% ') v 7 LT, Upload Management OEEICED £,
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Upload Management

Filter by type £ % Software Module Q+J
® Application Name Version Delete
®

|\
]

Software Module :
Details Description Logs Metadata

Vendor :
Type:
Assignment type :

"+"%Z %2 ') w7 LT Software module Z{ER L £, type (Zid OS/Application. version (&
EFROXFINZEELET,

7. swu/X\wo—I%7F7 v 7O—KUL T Software module ICBEER T3

FA2ERL U 1z Software module %3&IRU T, /\1 T+ b N /iRRET. "Upload File"R% > %
Vv 09BN 7rAINERSZy 7y RROY LTy 7O0—-RULET,

Upload Management I
Filter by type #¥ % Software Module Q+. Artifact Details of os_update:1.10 P
@ Application Name Version Delete File name Size(B) Last modified date Action
eos 123 qwe @ Jinux swu 57,569 WedDec217:33.. @ |
os_update 1.10 o
& Upload sdf sdf @
[E4=}

Software Module : os_update:1.10

Details  Description  Logs  Metadata

Vendor :
Drop Files to upload

Type: 05

Assignment type : Firmware (FW/) Upload File

8. Distribution ZER L T Software module % B8E T 17 %
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ERID X Z 2 —Hh 5"Distribution"z= % ') v ¥ L T, Distribution Management QEE IC# D %
ED

Distributions Management

Filter by type £% % Distributions a+|
@ App(s) only Name Version Delete

® Os only

® 05 with app(s) akjsdk kjhskd T

full update

"+"Z 42w LT Distribution Z4E L £ 9, type ICI& OS/OSwithApp/Apps. version T
FEBEDOXFINEIEELE T,
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ISR

Create new Distribution x
Select Type | OS with app(s) v
Name * full update
Version * 1.0.0
Description |

Required Migration Step

Save % Cancel

"Software module" MR+ VS5 FF2ERL U Tz Software # RS wv 2 LT, 1R U7z Distribution

DElckOyZULEY,
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[T Vkushima FRBESE PoC1 FEY. X &8 hawkBit Update Serve X @ swupdste - Software Updste fo. X | 4+
w

< C A RESNTLZLEE | 172.16.2.121:8080/U)/#distributions

Confirm Assignment

9. Rollout Z¥E LTy 77— NZF%BT 3
EROXZa1—h5"Rollout"z %Y v 2 LT, Rollout Management OEEICED £,

1IQVVINLII

Rollout Management

Rollouts
Status | Detalil status Groups | Targets | Actions

Name Distribution set tatt

Rollout3

"+"%# 1) w4 LT Rollout Z{EB L £,
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Create new Rollout

Name * Bugfix Total Targets : 20
| z0in Group 1
Distribution set * full update:1.0.0
Custom Target Filter * | 15 rgets A
Description
Action type *
® & Forced M Soft D Time Forced & Download Only
Start type *
) Manual (e Auto @ Scheduled
umber of Groups Advanced Group definitio
Generate the groups automatically with the specified thresholds.
Number of groups * | 4
Trigger threshold * 50 %
Error threshold * 50 o) % Count
Save x Cancel o

BEH B

Name EEOXFIERELEY,

Distribution Set SeR2MERL U 1z Distribution #2iR U F 9,

Custom Target Filter HR2ERL U = Target Filter Z:8IRUL £ T,

Action Type Ty ITT—RMLEBZEEDLS TSI ZRELET,

Forced/Soft: @& D7 v 77—k - Time Forced: 87
UreBRIETIC 7y 77—k 9% - Download only: %'
YO—ROHTS

Start Type Rollout DE{TZED L S ICHHZIHEHRELET,
Manual: 2 TCFETHIRT 2 - Auto: Target HhH5D/\—
NE— kTR T S - Scheduled: 3R ¥ - 12BN S BAEA
E

10. 7v 77—~ DIREBZHEET S

Rollout Management D EE® Detail Status T. & Rollout D7 v 77—~ DIREZHER TS
£9,

Py TITF—hREEE, PYTIT-IDERICTETI D ERBEICBDETT,
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6.8.3.1. hawkBit D7 v 77— N EE% CLlI TTS

—D2D7 Y TT— K Z2EEKT BICIF. hawkBit D Web Ul TRERZFIENRWVWDT CLI TITS52&T
MELCRITTERT,

P—NN—DEREDEEFETIE. "mkswuy OI—F—ZERT 2RENH D F£T, fERLL TLEWEEIE
setup container.sh ——add-user mkswu TYEE L TL &L\,

1. hawkbit_push_update D347l

[ATDE ~/mkswul$ Lls enable sshd. swu (1)
enable sshd. swu

[ATDE ~/mkswul$ hawkbit push update —--help
Usage: /usr/bin/hawkbit push update [options] file. swu

rollout creation:
--no-rollout: only upload the file without creating a rollout (9
--new: create new rollout even if there already is an existing one (3
—-—failed: Apply rollout only to nodes that previously failed update ()

post action:
--start: start rollout immediately after creation 6

[ATDE ~/mkswul$ hawkbit push update --start enable sshd. swu (6,
Uploaded (or checked) image extra os.sshd 1 successfully
Created rollout extra os.sshd 1 successfully

Started extra os.sshd 1 successfully

ZOBITIEHSHUDER ST TUWS enable_sshd.swu % hawkBit [C&ESFUE I,

—no-rollout Z{#FSI15&IC SWU % Tdistribution; & U TEEFELET., 7 4L KT rollout
BEERUET, TARNT B TINAZADNEREFRINTWARITNIEL rollout DERBETERBULE T,

FU SWU T rollout ZZE{ERUCBEICTS—HEE T, H5—EERT DIBEEIE —-new &
ﬁj < < 7—(.-: é \l\o

—E rollout Z A% —bk U T, Armadillo TEEULBRICIEFEKEL TN AFZIFITHIGU T
rollout Z1ENE 9,

EE U Tc rollout Z<EITLE T, CDATY 3 VICIFENMDERZF AT 2RLENHD XY,
A =M X TITSRTHITYT, RITHERIE Web Ul TRRENET,

@6 0 © oe

6.8.3.2. SWU T hawkBit Z&i#%9 %
TINA ZADEWHEEF. SWU Z—EfE> T armadillo ZEEERIEZ &N TEET,

P—N\—DHREDEFETIL. devicey DI—F—FERT DIHENH D £9, EBRL TLWRWEEIE
setup container.sh --add-user device TYERLL T IE & L\,

1. hawkbit_register.desc T hawkBit ® B2 &% 175l

[ATDE ~]$ cd mkswu/

272



Armadillo-X2 #&~ =27 IR

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/hawkbit register.* . (1)

[ATDE ~/mkswul$ vi hawkbit register.sh (2

#f Script configuration: edit this if required!

#f user given here must have CREATE TARGET, READ TARGET SECURITY TOKEN permissions
HAWKBIT USER=device

HAWKBIT_PASSWORD="CS=wC, zJmrQeeKT, 3" (3

HAWKBIT URL=https://10.1.1.1 @

HAWKBIT TENANT=default

#f set custom options for suricatta block or in general in the config

CUSTOM SWUPDATE SURICATTA CFG="" # e.g. "polldelay = 86400;”
CUSTOM_SWUPDATE_CFG=""

#f set to non-empty if server certificate is invalid

SSL _NO CHECK CERT=

I or set to cafile that must have been updated first

SSL_CAFILE=

#f ... or paste here base64 encoded crt content

SSL_CA BASEG4="
LS0tLST1CRUdJTiBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LakNDQVNHZOF3SUJBZO LVYTMvYXpNSHZ0
bFFnaFZnZDhIZWhMaEwxNm5BdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEdBMVVFQXd3SUTUQXVN
UzRATGpFdOhoY@5Nak L3TWpFNETEVTFNakV6V2h jTk16SXdNakUyTURVMQpNakV6V2pBVE1SRXdE
d1LEVLFRRERBZ3hNQzRATGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXR1NNND LBdOVICKEWSUFC
RFJGcnJVV3hHNnBHdAWVoe jRkRzVgYkVWTm5scHUwYXBHT 1c3UVBPYUF4cWp1ZzJWY jk2UHNScWJY
Sk8KbEFDVV020StaMHk3c LBgeDJHYnhDNms@czFHa LV6Q LUNQ jBHATFVZERNUVACQ LJtZzhxL2FV
OURRc3EVTGE1TgpaWFdk THROUmMNEQWZCZO5WSFNNRUJEQVdnQ LJtZzhxL2FVOURRC3EVTGETT LpY
V2RMdESSYORBUEJINT LZIUk1CCkFmOEVCVEFEQVFILO1Bb@dDQ3FHUOOOOUJBTUNBMGNBTUVRQO LB
ZTRCQOXKREpWZnFTQVARcVBGNTFmMjJvQkYKRmVBbV LGY2VBMU45dE8 rNOF pQXVVUEVTVGF xWjhH
UFYyRUg1UWdOMFRKS@5SckJDOE t pNkZWcF LkRUowYWc9PQotLS@tLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @

# ... or add your own options if required
CURLOPT=-s

: (EH8)

[ATDE ~/mkswul$ cat hawkbit register.desc @
: (&8’)

swdesc_script hawkbit register.sh —-version extra_os. hawkbit 1

[ATDE ~/mkswul$ mkswu hawkbit register.desc @
hawkbit register.swu Z{ER L F L 7=,

[ATDE ~/mkswul$ mkswu initial setup.desc hawkbit register.desc (8,
hawkbit register.desc ZfHMAIAHF L7,
initial setup.swu Z{ERL F L7z,

hawkbit_register.sh & .desc 77 I)LZzAL YT LI MNJICOE—-ULE Y,
hawkbit_register.sh Z#&E L T, REZLHL X T,

hawkBit DEBEDEICAH U Tdevicey, 21— —DISAT—REZAHAULET, TDOFDICR
J—RFERALEBEWVWTLEE W,

hawkBit F—/\—® URL ZAAHULZE I,
TLS #EADOBZEIC. AV T HEROROIRAE%. base64 TAAULET,

0 000

273



Armadillo-X2 8@~ =27 IR

(6) hawkbit register.desc DFEZHEFZL £9, hawkbit _register.sh ZE{TI BT TT,
Q SWU ZfERK U <. initial_setup 9 Tl Y A M—=JLEAD Armadillo 1 VAN =L TEXT,

(8] F i3, initial_setup.desc & &1 T hawkbit_register £ & A 72 initial_setup.swu ZERL U
x99,

6.9. Web Ul 5 Armadillo 2w k7w 9% (ABOS Web)

ABOS Web (. Web 7257 H5 Armadillo DEERE = 1T ST, ABOS (Armadillo Base
OS) ##H I 527D Armadillo [CHIGEL TWET,

. 3.8.1. ABOS Web &1F; ZZHR L TLEE W,

6.9.1. ABOS Web TlgTExWwWZ &

ABOS Web &, ABOS DY Linux DAY Y Ry T JLDIREICEEL K BRWATH., BE(C Armadillo
DY N7y TZTRABDIEZBNICLTVWET, ZDHD. Armadillo DENMEREZ{TOMEEET
ITHS, BMERTEUANDZ &, & ZIE. Armadillo DENMEREZER LD TBZ ElE. TEXF A
25Ic, Armadillo ZA4 V5 —xX Y "D SERERET S, VE—MNREDTEFRA, EF2UT1D
Hahs, ABOS Web (. AU LAN ADS DEREUNZIFTMITAWEDICEE L TWET,

ABOS Web TTZ % Armadillo DERFEICDWTIE., 76.9.2. ABOS Web DR FEIE—E - RTEF
&, #2BLTLLEEW, HH. ABOS Web [ OSS TIEHEL TWEIT DT, IRED ABOS Web T
WERTEHSEER, CHOTEE L THEEBMT 52 EHAEETT,

6.9.2. ABOS Web DR EeE—&E & KREFIE
HWE. RYNT—2I1CBBLT ABOS Web THRETZEZDFUTOHDTY,
. WWAN &7E
- WLAN 87%E
- REFERE BXYNT—09A4V9—T 1 —ADEE)
. DHCP %—/\—8&%E
- NAT 8BE
- VPN 5&7%E
INSIEDOVWTIE, B8 XY KMNT—UREI TBALTWEXIODT, FE552SRL TSI,
XY RT—2LMNCH ABOS Web IFL T OMAEE > TWLWE T,
CAVTTER
- SWUA YA R—JL

AKETIE. chs5D0xy NT—7ADEREEBICDOWTBNULED,

6.93. AT+ EH

ABOS Web m'5 Armadillo @OV FF+Z—8XRRUL T, AVTFTF T &ICKEE - EIEZTTOZED
TEZE9,
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ABOS Web O by IR—=IHh5, "AVFFEE"Z7UvI93E, T691. AVFFEE, OH
HICBBLXT,
| 4

=

BEDI YT FHIER

AXTHE A A=3% AT—=82A

®  abe-gw-container localhost/aBe-gw-containerv2.2.0  running

abos_web_openvpn localhost/alpine_openvpn:latest exited

691 VT EE

COEMETIE. ABOS LICH2AVTFETICDOWT, A XA—=ILZPYaVvr+4. HEREEZ—8Bx
RUET, AVTFFO—EBRTIETERLLOAYTFHICH LU, EEIEFEIE. LY, AT FHS5HEA

SOV DRREZTOIENTEXRY,

r3.8.10.3. VPN RE, ICEEHDEED., VPN EHZRET 5 &
abos_web_openvpn @AY FFMMEFRINET, VPN EfiHIE. 2D
AT FHIEREICR>TRD, OV TFFHEIYTFEEBEER TS

k9 %5&. VPN SR hE s,

6.9.4. SWU 1 VX k=)L

ABOS Web 75 PC £E® SWU « X—3% HTTP #—/{—LE®D SWU « X—3% Armadillo i >
AR—ILFTBZENTEET,

SWU 1 X—=JIZ2WTHE, 3232 SWU 1 X—Y&ld 2BRL TS,

ABOS Web @ kv IR—I5, "SWU 1 YA h—JL"27 Uy F5E, TR 692 SWU ¥R
k=l OEEICEBLET,
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mkswu --init TYERL L 7 initial_setup.swu Z 4 > X b —JIL LT
L2

SWU 774 ILAH

SWU 774
IPAIVEER | RIRENTLE LA
SWU URL A
SWU URL

https://download.atmark-techno.com/armadillo-iot-a6e/image/baseos-6e-late

X 6.92 SWU 1>V k=)

CDEMETIE. PC LD SWU A/ X—=I T 7A0)LFF. HTTP H—/\—LED SWU £ X—=I T 74
JLD URL Z3IEE L T, Armadillo IE14 YA KN—=ILT 2 EMTEZXT, Armadillo DY T Tz 7D
7y 77— KNBICERDICTSERE TERT % initial_setup.swu »', £7Z Armadillo [cf YA M=) &
NTWRITFNIE, "mkswu —init TER U 72 initial_setup.swu Z4 VAR —=JLLTL I W, " &EWS
Aye—IZBEHELEICRRLET,

SWU £ X—I DA VAN—)LEIEEETIT DHFICIE. ETRRAERIOTEZRRULET, "IRED
SWU TEBEEINTWEA/N—Y 3 V"Bicid. ABOS DY 7R 7AViR—X Y NDEZEIE/IN—Y 3
ViR E—EBRRIULET,
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BWED SWU TEEINTWSNRN—-Yay

=t T H=ig

base_os 3.18.2-at.0.20230723
boot 2020.4-at14
extra_os.a6e-gw-container 22

|- > =IO
) )

6.93 SWU EEBNRY 7 bV 7 IVR—RY hO—EXRR

6.10. VPU ¥ NPU Z{ER9 %

VPU ¥ NPU B EZFES 7 U —q % ATDE L THET 2HE Y. Armadillo Base OS £®
AT FARTEMESEZEE. 21777 U% ATDE L CEILRTBZRENGHDFEFS, T2 TIEZFDFIE
[CDWTEHABULEY,

F& 13.343. 7O0XAVICMIVBZA TV AV AN—ILT %) OFIEEZEHEL TENTLIEEI U,
6.10.1. Armadillo NEZADOHDZATSUAX—IEERT S

UTIRRITHRBTIE. EFRETTATIUVAX—IH Armadillo ICEZAFNTWVWET, DT,
CCTHBEIBDFIBEIEIZATIVET Y ITF—RTBIFEY. 16.22.1. 7T— T RV DER) Ficl&
F3.25.1. 18811 Y A M =ILT« RV DIERR) DFIBICKES>TT A RATAX—=IEERT 2H5EICHE
ERDXEY,

K66 AT ZVAA—IEZAHEHDELR

& BE
Armadillo-X2 Rt v h(XE') 2GB) AX2210-U00ODO
Armadillo-X2 FER— R (XEY 2GB. A AL — 10GB) AX2210-U00Z
Armadillo-X2 EER—RK(XEY 2GB. AL —3 10GB, 7—XAD) AX2210-C00Z

Armadillo Base OS FO OV T+ SHBETESZ A X—I B LET,

[ATDE ~J$ cd at-imxLlibpackage
[ATDE ~/at-imxlibpackage]$ make-imxlibimage

K 6.94 51475 VAX—IERY—ILDET
VPU ZFEARLRWSEE. —without-vpu A 7Y 3 V&M IFTLREE L,
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[ATDE ~J$ cd at-imxLlibpackage
[ATDE ~/at-imxlibpackage]$ make-imxlibimage ——without-vpu

6.95 51 75 UA X—IERY—ILOET (VPU B FREDHE)
RITMNET I & imx_libimg & WS T 71 ILhERShET,
6.10.2. Armadillo €51 TS VA A—IZEERAD

Armadillo Base OS £, 6.10.1. Armadillo NEZ AL HDTA T T VA A=V %EERT S, T
ERL U 7z imx_lib.img Z eMMC @ /dev/mmcblk2p4 /\—F 1 ¥ 3 VICEZIAHE T,

ROAX Y RIE. imx_libimg Y /tmp IC% %5 EDETHITI,

[armadillo ~]$ umount /opt/firmware

[armadillo ~]$ dd if=/tmp/imx_Llib. img of=/dev/mmcblk2p4 bs=1M conv=Ffsync
23+1 records in

23+1 records out

24965120 bytes (25 MB, 24 MiB) copied, 0.357741 s, 69.8 MB/s

6.96 A TS UM R—IEEZAD

EXAHDTET U, Jopt/firmware Ic¥ DY MUE T,

[armadillo ~1$ mount /opt/firmware

®697 A4 7ZV/IX\—F1¥q>yDIYIVh
6.103. SA TS VA A—ID/I\—Y gV %ERT S

Armadillo ICEZRAARZFATZVAA=IDNN=V 3 VidF, ROANY REETIT 2 & THERT
NN

[armadillo ~]$ cat /opt/firmware/etc/imxlib_version
2.2.0

=100}
;i

6.98 A7 UN—I 3 VD

X 6.98. 54 7ZUN=Ia VDR ICKB/I\N—Y 3 VIERAEIF.

AT IZUAA=IDIN=I 3N 220 LIEDBEDHAIEETT, 71

T2UAA=IDIN—=I 3N 220 KEDIHE. /opt/firmware/etc/
= imxlib_version 7 7 1 JLIZTEEL XA,
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6.104. AT FANS ST ZERAT B HDEHE

AVTFFAIS AT I YERFERITZHICE. AVTHERBICSA TS DGF%EHERT 20E
nNHhEY,
podman start OOV FTF AV 7 4 7'IC add volumes ANVY RTT7—LT T ZHEZAFThTNS

T4 LI KNV (Jopt/firmware) %, add_args T podman run @ —env A 7> 3 Vico4 TS5 YDIKRA%
BEULXT, ROFITIE. TV TF41 X—IJI(C Debian(bullseye) ZFIHL TWE T,

1. Jopt/firmware ZE9 A>T+ 7 17 DHF

[armadillo “1$ vi /etc/atmark/containers/container name.conf

add_volumes /opt/firmware:/opt/firmware:ro 0

add_args —-env=LD LIBRARY PATH=/opt/firmware/usr/lib/aarch64-linux-gnu (2]
set_image docker.io/debian:bullseye

set command sleep infinity

[armadillo ~]# podman start container name

Starting ’container name’
5c2078f17d54082¢1d18b6c41026¢c36675328ceableebalab1b27145df18d72a

(1) add_volumes T /opt/firmware ZE UL X9,

(2] —env (C LD_LIBRARY_PATH Z$EEL. AYTFROFZ TV T—23vh 634730y
JTEBLIICLET,

Rl AvFFHiIcay 4> L. Jopt/firmware/usr/lib/aarch64-linux-gnu/imx-mm A®D > >R v
.

2V > 2 % Jusr/lib/aarch64-linux-gnu/ ICfER L £ 9,

[armadillo ~1# podman exec -it container_name /bin/bash
[container “J#f Ln -s /opt/firmware/usr/lib/aarch64-Linux-gnu/imx-mm /usr/lib/aarch64-linux-gnu

6.99 imx-mm ANDOY Y RYw I U7 EERT S
PET, AT+ I47ZVERFERATESLSICHBDET,
at-debian-image D AV T+ =2 FERAT DIHGHICIE. BEPLY VUM T TIC
ERENTWE I DT add volumes 123 TSA TS VEFEZET,
=

6.11. NIVFAT 4 FTF—I %KD

6.11.1. GStreamer - ¥ILFAXAF4F7 I L—LT—7

6.11.1.1. GStreamer - ¥ILFAF«4 P IL—LT7—0 L&

GStreamer &, A—7F VYV —XADNIFATFT4« T IL—LT—UTY, INSRIATZ 4 TZ Y ICKRAL
R HE 7S04V EUTEBIMNTESDLDICHR>TED, Z2ELERODT—FE2I/RSENTEET,
GStreamer TIRS ZENTEZT—F 74— v bD—HZ=TERICRLET,
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- AT FT7A—~X v k: mp4, avi, mpeg-ps/ts, mkv/webm, ogg
- BEId—7v 7: H.264/AVC, VP8, VP9
- HEEI—Tv 7: AAC, MP3, Theora, wav
- BEfR7 #—~ v k: JPEG, PNG, BMP
- ANY—=Z 27 http, rtp
GStreamer TlE. NI FATF A P TF—=F%Z AN )—LELTHRWET, ANI—LZRI/NATSA

YORIC, TLAYNEFENDNBEMNZZHL. ThozB8EgbtEsdcsT. FO—RyPIyd—
R EDUMIBEITNET,

6.11.2. GStreamer TRV T+ &EKT %

ZDEICHF B GStreamer OERTHNET v N —0 T 0 / HMRMHT B debian 1 X—I D SIER LT
AVTFFTHRTETIZIEZBELTVWET, TITRZY M=V TV /DRETDZAA—=IHN5]
VFFEERLUE T, TOAX—JICEALTIE 6.24. 7Y Y—0FT 0 /HDMEHRHTZAX—IHFES,
ESBLTLEE W,

[armadillo “1# vi /etc/atmark/containers/gst_example.conf
set image at-debian-image

set_command weston —--tty=7

add _devices /dev/dri /dev/galcore

add_devices /dev/mxc_hantro /dev/mxc_hantro vc8000e
add_devices /dev/ion

add_devices /dev/input /dev/tty7

add_volumes /run/udev:/run/udev:ro

add_volumes /opt/firmware:/opt/firmware:ro

add args --cap-add=SYS TTY CONFIG

add_volumes /tmp/xdg _home:/run/xdg_home

add_args —-env=XDG_RUNTIME_DIR=/run/xdg_home

t AhXS5%2VFF AT video3 ELTREZET

B RZADAXSICE>TEDYETOT. BODREILHHLET
FERELTLCEIY,

add_device /dev/v4l/by-path/platform-xhci-hcd.1.auto-usb-0:1.1:1.0-video-index1 /dev/video3
[armadillo ~]# podman start gst example

Starting 'gst_example’
b53c127075cdd157a2118f37121451ec582¢273b84da197d61b4468a8328a8b
[armadillo ~J# podman exec -ti gst example bash

[container /1

6.100 GStreamer ZE£119 %760 T FH1ERH
AT F+ATIIERFIC GStreamer 21 Y AM—I)ILULZE T,

[container /1# apt update
[container /]# apt install gstreamerl1.0-imx gstreamerl.0-imx-tools ¥
gstreamer1, 0-tools gstreamerl.0-plugins—good gstreamer1.0-plugins—bad

6.101 gstreamer O > XA ~k—JL
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R, AV T FATEHEARRETOLODTAI MYy TEREBZEFHULEI, < Tl weston ZFEH
LEd,

[container /1#f weston ——tty=7 &

6.102 weston DFCE
—tty=7 OA T a VIFBEERRICERT S tty DEZREL TILEL,
RiT, BEFZHNTDDICRHER pulseaudio ZEEIL XTI,

[conteiner /]# apt install pulseaudio
[container /1# pulseaudio —-start --exit-idle-time=-1

6.103 pulseaudio D&
B ElEE&D, GSreamer 21T FATERITTEDLDICBEDFRT,
6.11.3. GStreamer /81 754 > DETHI
AT AV DRTHEUTICRUE T,

[container ~1#f gst-launch-1.0 filesrc location={7 7 4 JL/XR> ¥
I gtdemux name=demux@ demux0.video 0 ! h264parse | queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux®.audio 0 ! queue ! beepdec ! autoaudiosink

6.104 GStreamer OE{T4l

GStreamer D/NA 754 d. YT IVAT ) T MDA TEXDBEEICEITWET, GStreamer D
BILXAYMNEYIINRZUVZMNARADIAY Y RZR/HETZIENTEELFT, BXHBEWEL T,
GStreamer D/IXA 724 VF ) ZFES>TRILXAYNEEEFIN, Yx)LRAVUTNE Ty Z=E
WX9,

EEHIFE. GStreamer OF/\y 7 /7O YA EYRADINY RZ4 Y —)LTHS gst-launch-1.0
> TEBAL E LehS. GStreamer 5175 EULUTRMHEEINTWS /26, GStreamer Z{#E -7z
NIVFATF« PEZBEDT7Z 7 ) r— 3y 7O0 S LAICEBPAD Z ENTEET, APl 77U T —
a3 vREYZ 17L&, gstreamer.freedesktop.org @ Documentation ~X— < (http://
gstreamer.freedesktop.org/documentation/) M5 SRIT 2 ENTE XTI,

Armadillo-X2 B L TW3% SoC T#H 5 i.MX 8M Plus (&, gEODFI—RK/ZT>I—R%Z{T51%
®® Video Processing Unit(VPU) EIEEN2EFRAT7AOE Yy HZHEH L TWEXT, Armadillo-X2 (i,
D VPU ZERT 276D GStreamer TL XY NS VA M=) TEDH, UTogEgHEI—FTv Y
TIEAAY CPU DI T A=YV AEZRET ERLCEBEOTFTI—R/ZYy - RBTRZIET,

- FPO—REgEKRI—FTvY
- H.264/AVC
. VP8

- VP9
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- IYIA—RAEgELRI—TvY
- H.264/AVC
DBEOETIE, chs0d—F vy 7ICxdd % GStreamer OERTHIZHBNULET,

FEETEF -y I UNDOEDTH>THTFTIA— R/ - RIFR[gETI M. FDHBEIE CPU
BESREYTINT7UIBERS>STUES D, VRATLAEED/IN T A -V AIFMETULXT,

6.11.4. HEZBE4ET S

GStreamer ZERA U CEBEZBET 5cHDETHZ, EFZEATVIHEEESA TLWRVWEIE
D2BOICDODVWTRULET, VPU T/N\—RT 77 I1—R%Z1TD GStreamer TL X> k& LT vpudec
HEESIENTEET,

6.11.4.1. H.264/AVC BIEZB4£3 %

[container ~1# gst-launch-1.0 filesrc location=7 7 A JL/XRX> ¥
I gtdemux name=demux® demux@.video @ ! h264parse ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 ! queue ! beepdec ! autoaudiosink

6.105 H.264/AVC BIEOBE(EFH D)

[container ~1#f gst-launch-1.0 filesrc location={7 7 1 JL/XR> ¥
I gtdemux | h264parse ! vpudec ! queue | waylandsink window-width=1920 window-height=1080

16.106 H.264/AVC EhEOBA(FFMRL)
6.11.4.2. VP8 BlEIZB4Y %

[container ~1# gst-launch-1.0 filesrc location=<7 7 A JL/XRX> ¥
I matroskademux name=demux® demux@.video 0 ! queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux®.audio 0 ! queue ! beepdec ! autoaudiosink

6.107 VP8 BIEDE4A(EFH D)

[container ~1#f gst-launch-1.0 filesrc location=7 7 1 JL/XR> ¥
I matroskademux ! vpudec ! queue ! waylandsink window-width=1920 window-height=1080

4 6.108 VP8 BB DHF4A(ERFRL)
6.11.4.3. VPO BlEIZB4E£Y %

[container ~1# gst-launch-1.0 filesrc location=7 7 A JL/XRX> ¥
I matroskademux name=demux® demux@.video @ | queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux®.audio 0 ! queue ! beepdec ! autoaudiosink

6.109 VPO BIEDE4A(EFH D)
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[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/SR> ¥
I matroskademux ! vpudec | queue ! waylandsink window-width=1920 window-height=1080

K 6.110 VPO BIEIOBLE(ETFEL)
6.115. ANU—=VIFT—5%ZBXETS
GStreamer ZHERAULTRXY NT—J LICHZEE 7 71 )& HTTP XU RTSP TA KU —IVJH
£925ETHZRLET, VPU T/\—KRDx7FI1—RKR%Z1T5 GStreamer TL X> k& U T vpudec
HEESIENTEETD,

6.115.1.HTTP X NU—Z2F

[container ~1# gst-launch-1.0 souphttpsrc location=<Eh&E 7 7 1 JLD URI> ¥
I gtdemux name=demux demux. | queue ! vpudec ! queue ¥
I waylandsink demux. | queue ! beepdec | autoaudiosink

K6111THTTP AU —I VT DOBLE(EFEHD)

[container ~1#f gst-launch-1.0 souphttpsrc location=<Eh&E 7 7 1 JLD URI> ¥
I gtdemux ! queue ! vpudec ! queue ! waylandsink

K6.112HTTP A NY—I VT DBE(FEFRL)
6.11.56.2.RTSP ANU -3V

[container ~1#f gst-launch-1.0 rtspsrc location=<EjE 7 7 1 JLD URI> name=source ¥
I queue ! rtph264depay ! vpudec | queue ! waylandsink source. ! queue ¥
| rtpmpdgdepay | aacparse | beepdec | autoaudiosink

6.113RTSP A hNU -V T DBE(EFEHD)

[container “1#f gst-launch-1.0 rtspsrc location=<Eh@E 7 7 1 JLD URI> ¥
I queue ! rtph264depay ! vpudec ! queue ! waylandsink

6.114RTSP A N —Z V7 DBE(EFERL)
6.11.6. USB A XS Hh S DBRZRRT D

GStreamer @ v4l2src TL XY h%&ES 2 & T, V4L2(Video for Linux 2) /N1 X & L TEREX
NTWBAXTTNAANSIRRZEETEEXRT, EDOT/\NA ANSHERZEET 2hd. v4l2src T
LXYKND device ZONT A ICTNART7AINBEIEEIT DI ETEETCETET, UVC it USB
DA SHREEREBRIC v4I2src TI/RS T EMNTEDZD T, T TIE USB AXATHSDMGEERTRT 5%
THERULED,

MA T, AXSOMICIYA 7 EERLTVWT, AN IDOSDEFEFHHNTZIEEDHAERLT
WE T, ETHIFDT/IN1 X7 74l /dev/videol DERDP. fitiEH 1 XT3 width ¥ height DfE
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BERITIIRRBICL > TERDARUEDHDXI DT, BEEEL TS LSV, Xfc. /dev/v4l/by-id
T4 L7 MJUDTIC, #EiELTWBAXZTEADMW /dev/videoN NDY VRU w I UV INHD XS
DT, TINAREUVTENZREET S EHAETT,

[container ~1# gst-launch-1.0 v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
I waylandsink window-width=640 window-height=480 pulsesrc ¥
I audio/x-raw, rate=44100, channels=2 | autoaudiosink

6.115 USB WA SH5S DRGBERR(FEH D)

[container ~1# gst-launch-1.0 v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
I waylandsink window-width=640 window-height=480

6.116 USB 71 X 55 DRMRERR(E A L)
6.11.7. USB A X SH 5 DIRRZIRET S

GStreamer @ v4l2src TL AV M %&EES 2 & T V4L2(Video for Linux 2) /N1 X &L TRES
NTWBAXTTINA ZANSHRZEISTEELT, EOT/N\A ADSHRZEIS T DL, v4l2src T
LAY KD device ZONRTAICTNA R T 7AINEZEIEBEIT DI ETEETEET, UVC Xz USB
AAZREEERRIC v4I2src TIRS ZEMTEDZDT, I TIEUSB AXTHSDIRRE 7 71 )L\
REITDIETHE. BIGERRULBHSERICT 71 ILNRET DETHERLET,

MAT, AXZOMICYA V7 BHERL TWT, MROREFELARICIXAIINSDEEFH MP3 ATV
I—RUTHRETZHEDHHRLTVWET, ETHFDT/INA R T 741 )L /dev/videol DEFHZO. it
B XTH 3 width ¥ height DIEIFETITIRBICL > TERDAREEIHD XTI DT, BEZEE
LTLEE W, &£/, /dev/val/by-id T« L7 RYUDTIT, #HELUTWSEAXZZDRWE /dev/videoN
ANDY VYRV I INRBEDEITDT, TINAREUVLTENEIEET S EHAEETT,

A T4 MEIERFIC EOS ANV N ZH{TT 5K SIc. gstlaunch-1.0 ¥V Ric-e A 7Y 3> %
HFTVWET, TVI—REKRTIBIcIE. Ctrl-C T gst-launch-1.0 Y Y REEFEIELTLLE LY,

6.11.7.1. H.264/AVC TH#REI %

VPU T/\—RDxz7IT>O—R%Z1T5 GStreamer TL XY k& U T vpuenc_h264 ZfE>S 2 &EMNT
=%9,

[container “1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

I queue ! vpuenc h264 | h264parse | queue ! mux. pulsesrc ¥

| audio/x-raw, rate=44100, channels=2 | lamemp3enc | queue ¥

I mux. gtmux name=mux ! filesink location=./output.mps

6.117 USB A X 25 DiRG%E H.264 THRE(FEH D)

[container ~1# gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
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I queue ! vpuenc h264 | h264parse | queue ¥
I filesink location=./output.mp4

K 6.118 USB A X Sh 5 DBRZE H.264 THERE(BERG L)
- RREFEZRFFICTTS

[container ~1# gst-launch-1.0 -e v4l2src device=/dev/videol ¥

| video/x-raw, width=640, height=480, framerate=30/1 ¥

I tee name=t1 | queue | vpuenc _h264 | h264parse | queue ! mux. pulsesrc ¥

I tee name=t2 ! audio/x-raw, rate=44100, channels=2 | lamemp3enc ! queue ¥

I mux. qtmux name=mux ! filesink location=./output.mp4 t1. ! queue ¥

I waylandsink window-width=640 window-height=480 t2. | queue ! autoaudiosink

6.119 USB W X S H 5 DIRERZERRULABHS H264 THRE(EFHD)

[container ~1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

I tee name=t1 | queue ! vpuenc_h264 | h264parse | queue ¥

I gtmux ! filesink location=./output.mp4 t1. | queue ¥

I waylandsink window-width=640 window-height=480

K 6.120 USB A X ZH5 DBEEZERRULEHS H.264 TRE(FFR L)
6.11.8. Video Processing Unit(VPU)
6.11.8.1. Video Processing Unit & I&

Video Processing Unit(IXT. VPU) & iMX 8M Plus [cE&E T\, BEOI>YI—K/F
JI—RABEROZ7OtY YT, BEOIYI—RK/FI—RUEBEE, YATLICERZNNTZIEN
%<, X1M4Y CPU TUEBETS EVATAREDIN 7 A=V ZAMETULET, VPU 2RI &
;;T?Aﬁzt@/\“?:r—?yz%%t?: R BEOIYI—R/FOA—RUBZITS2ENTE

VPU DL TWEH 74 —X Y NI TDED TY,

PO =DRIELTWE T A=<y b
. H.264/AVC
- VP8
. VP9
C IVI=IPRIGLTVWE T A —T v k
- H.264/AVC
6.11.8.2. VPU D{t#k

- H.264/AVC 7O2—%—
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% 6.7 H264/AVC 71—% — 1tk

Profile High. Main. Baseline
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
- VP8 FO—%'—
% 6.8 VP8 7O —4% —{t#%
Profile -
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
. VP9 #O—4—
% 6.9 VP9 FO—4% —+4k
Profile Profile O, 2
Min resolution 72x72
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 100 Mbps

. H.264/AVC T>1—4%—

# 6.10 H.264/AVC > 1—% —ftkk

Profiles

Baseline. Main. High. High 10

Maximum Luma pixel sample rate

1920x1080 @ 60 fps

Slices

I, P and B slices

Frame Types

Progressive

Entropy encoding

CABAC. CAVLC

Error resilience

Slices

Maximum MV range

Horizontal (B slice) in pixels: +/-75
Vertical (P or B slice) in pixels:

- Config1: +/-13 (planned)
- Config2: +/-21

- Config3: +/-29 (planned)
- Config4: +/-45 (planned)
- Configh: +/-61 (planned)

(= Search Window Size -3 pixels)

Horizontal (P slice) in pixels: +/-139

MV accuracy

1/4 pixel

Supported block sizes

- Intra PU: 16x16 / 8x8 / 4x4

- TU: 4x4 and 8x8 transforms

Macroblock and sub-macroblock partitions:

- Inter PU: 16x16 / 8x16 / 16x8
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Intra-prediction modes 16x16: 4 modes
8x8: 9 modes
4x4: 9 modes
Maximum number of reference frames 2
Encoding picture type Only progressive frame
IPCM encoding Supported
Temporal scalable video coding Up to 5 layers including the base layer
IPCM IPCM rectangle mode
ROI / ROI_map Absolute QP and gpoffset mode (-32 ~ 31)
User controllable CU coded as IPCM CU or skip CU

6.12. FTEFZ TV Ir—>3V%XRTI5

CDETIE. PYMNIY—0FT 0 /D RHEITZTFTEFZ IV T—avIicOWTHRALES, TEFZ Y
T—=2aviEGUI 77V T5—23>THsk. T4 RAT7LAZEGUTWBRENHDXT, TEY
TV —o 3 aERTIT2OOAVTFAX—IELT, PYNIY—0FT 7 /BT Z2IVTFHA
X—=IHBELTWET, TOAA—VICEALTIE T6.24. 7Y RI—0FT7 /DNEHTZAA—-V%
5 ZsRULTLIES,

e, N\ T—IDAVAN=ILICIFT T AILED tmpfs DRENDEVD T, HS5H U abos-

ctrl podman-storage --disk T podman @ X kL —>% eMMC [CYIDEZ TSI W, FEI D5
fe5g tmpfs ICR-> TLZE L,

6.12.1. A5+ ZERT 3
FEFZ IV —a3vaERETIZ00I T FHF2UTOLSICERULET,

FEFZ V=3V GUI 77U —3 a3y Thdlid,. £IFTRI MY TEELZERET ZHEN
HDEF, T Tld weston ZEEULE T,

[armadillo “J# vi /etc/atmark/containers/demo_app. conf

set_image localhost/at-debian-image: latest

set command weston —--tty=7

add args -ti --privileged

add args ——env=VIV VX ENABLE CACHE GRAPH BINARY=1

add_args --env=VIV VX CACHE BINARY GRAPH DIR=/var/cache/armadillo-demo—experience
add_volumes /sys /dev /run/udev /opt/firmware

add_volumes cache:/var/cache/armadillo-demo-experience
[armadillo ~J# podman start demo app

Starting ’demo_app’
b984a8cdf88539c32241618baf45651c92ab9318d82e1a7fbf2ad4cOcba315efd
[armadillo ~]# podman exec -it demo_app bash

[container /1#

B6.121 TEFZ7VIr—2a v RT3 5 OOV T HEHS
6.122. TEFZ IV IT5r—ay SV FrZi8d %

TEFZIVI—2a3 o 0FvEREULET, BADTEZ VT —aviEcDFEZ IV r— 3
VIOVFYHLEHTEXRIT, CDTEFZIIVIT—23 VI FvidGUI JL—ALT—7 & U T Flutter
ZHEALTWET, TEZ7 7V —3 Y7 0F DY —AO—RI&L, apt source TR T B EMNT
I
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[container /1# apt install armadillo-demo-experience
[container /]#f demoexperience

K6.122 FEFZ 7V Tr—>ar S F v OiLE
UTDESBTTTr—2arhiggLE,

Armadi llo Demo Experience
Multimedia
Board
Machine Learning

FEDY—RA—KFIEATFOIYY K% ATDE THRITFBIETRETEEY,
[ATDE9 ~1$ apt source armadillo-demo-experience

ERIOATTUDSEEBUCWTEFZ TV T —2 3 Vv 2 RUET,

Armadi Llo Demo Experience
Tensorflow Lite

FTEOQOY—RIA—REUTFOIYY R% ATDE TRITFBIETMR/TIET,
[ATDE9 ~1$ apt source armadillo-demo-experience

»oom

Armadi Llo Demo Experience

object detection
NPU %M L R0 7€

2 7 — )
FTEDY—RI—KFREUFDOITY K% ATDE THTI B ZETRBTIET,
[ATDE9 ~1$ apt source armadillo-demo-experience

7

BARLTZZUT—2a Vi, ATOD &), MYV TRE#HITZIENTEET,
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FEFZ IV —Y 3 vIclE TensorFlow Lite & NPU Z{FEHT3HDOH

EFEFNTWEY, TensorFlow Lite & NPU k> 514725 D/\—' 3
Vick-oTlE, FTETZ IV a v EUKEELBRWEENH D F
T UTDN=I 3 VICBR>TVWBZEEZERL TSI L,

K611 FEFZ V5= a VEMEDOHICRERIN—=V 3V

NRyo—=I% RDEN—-I 7Y
tensorflow-lite 2.8.0 Mk
python3-tflite-runtime 28.0 M E
tensorflow-lite-vx-delegate 2.8.0 Mk
tim-vx 1.1.39 MLt

BNy T—IDN\N=yaviE, AVTFRTUTOIAYY REETISE
& CTHERTEZET I, LTI, tensorflow-lite ®/N\— 3 > ZEZRT B4
T,

[container ~1#f dpkg -l tensorflow-Llite
Desired=Unknown/Install/Remove/Purge/Hold
| Status=Not/Inst/Conf-files/Unpacked/halF-conf/Half-inst/trig-aWait/

Trig-pend

|/ Err?=(none)/Reinst-required (Status,Err: uppercase=bad)

||/ Name Version Architecture Description
tHi-=============== -============-============ -

ii tensorflow-Llite 2.8.0-1 armb4 deep learning framework

for on-device inference

6.123 I\ —IDN—I gV EERT S

N—I3VD&EZEmIZLUTWRWESIIE. apt update & apt upgrade
ERITLTTZ Y TIT7— b ZiToTLEE L,

6.12.3. mediaplayer

mediaplayer [FEBZBEET D77V T— 30T, H264, VP8, VPO TI Y I—RKIhicEiE
77AILTHENE,. BEOTI—RIC VPU AMEDLNEXT, File X=Za—m5, BELEEWEHEY 71U
ERIRTZENTEES, COF7FUTr—yavigk. GUI 7L—LT7—2 & LT wxWidgets % {#EH
LTWET,
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i) MediaPlayer wxWidgets Sample - o

File Controls Options Debug Help

< > [ > (( 1

Size(x,y):0,0 Position: 0:00/ 0:00 Speed:0.0x State:Stopped Loops:0 D/T:...

BEEODHDUEWERIE, pulseaudio Z1 YA M—=ILUTE T Z2HENH D FY,

[container /1#t apt install pulseaudio
[container /1# pulseaudio ——start --exit-idle-time=-1

6.124 pulseaudio D1 >~ A M=)l & EH

6.12.4. video recoder

video recoder (& gstreamer Z{EB U TAXTHSDMBRZHRBE T 2 EMNTEEXI, ZDIoH,
D7 FTVTr—yarvzERITBHICiE. Armadillo KIEICH A S ZEHRIT D2DENBDFT, HX
FHhEHREINTWS & Video device DIBE THXAZHRIRTEZL3ICRDET, hAFTEERL.
Start RY Y ZH T LRV 1 ¥ RUPKRSNFTELFEBSINE T, PV Tr—2a Yy EOTFAMRY
I RIClE, Start RV Z | U & EICHKEIT D gstreamer DAY Y RZERRLTWET, TFA K
My 7 ZORABRIEF—R—RTREAETT, COF7 TV I—avid, GUI ZL—LT7—2&0ULT
wxWidgets Z{ERL TWET,
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zzzzz

VAR EDAASRETCABICEFHHRE LILWEEIL, 76.12.3. mediaplayer; #ZRBL T
pulseaudio Z#2EL T2 E LY,

6.12.5. led switch tester

led switch tester (& Armadillo &{&_E® LED & SW1 %> 7 U —3 3> T9, LED Ry V%
9 Z&T Armadillo &REED LED @ =47 - BT ZHER T2 ENTEFT, Armadillo KELD
SW1 g &7 U T—23>0D SW1 SADORRINEINT 2 EEHRBTEET, D7 YT —
vavig. GUI Z7L—LA7—2& LT wxWidgets ZERALTWEY,

6.12.6. rtc tester

rtc tester (& Armadillo &k E®D RTC (XU THROERER K CBEN TS 7 IV r—3> T
T WLV —ENSHAMERZED, Time ICREULLVWEZZEAALIE. Set Ry Vv %&#T & RTC I
ZOHARMNERESINE T, Get Ny VZiHT &, IRAEDHKZ RTC hhoFAH7 TV or—> 3> kI
RERENET, cOF77UT—aviE, GUI 7L—AT—27& LT wxWidgets ZERLTWET,
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RTC TESTER VIEW.

6.12.7. object detection demo

object detection demo [FAX ZH 5 DHRICKT U TYHRZBHZIT>7 7)o —23>TT, NPU
ZEALTWSORRICHERTHZITAET Y. BEDOLAICIIFRHEL cPEzBECHUAT RIS 1.
AEICIERBBLUIMED IR ERATHIRREINET, COFTVIT— 3V IidEREBEDOS1A1T S
') & LT TensorFlow Lite ZFERALUTWET,

EEY BH1IC. BEL Python 2475V %A YA N—ILTBRENHDET,

[container /]# pip3 install pillow

X 6.125 pillow O >~ A k—)L & Bl

Object Detection Demo x

CDOFPTVT—=23VEAXTTNAAELTT I AL KT /dev/video2 ZERLEXT., BEVLDIR
BICK>THDAR S TINA RCKRE LIEWEEIE. UTDT7 7ML ZEEL TS,

[container /1# vi /usr/share/armadil lo-demo—experience/resources/demos. json

. (B
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{"Machine Learning”:[{
"Tensorflow Lite”:[{

"name”: "object detection demo”,

“executable”: "python3 /usr/share/armadillo-demo-experience/AI-demo/object detection/
detect usbcamera.py ——model /usr/share/armadillo-demo—experience/Al-demo/object detection/
detect.tflite ——labels /usr/share/armadil lo-demo-experience/Al-demo/object detection/
coco_labels. txt --camera id 2”, (1)

"compatible”: "armadillo-x2”,

"description”: "This is a simple object detection aplication that used NPU and TensorF Low
Lite on the Armadillo-X2 board.”

}]
H

6.126 ETATFT/INA ADEE
(1) --camera_id DEZREICEDLETEELXT,

6.12.8. pose estimation demo

pose estimation demo [FAAX T ICM S Tc A\MIDZEBZHEL TRRI D7 ST —23 2T, NPU
ZEALTWBIHERICEBHEEZTAE T, HEULCEBRAYOLICERTRREINET, 2D
F7Vr—oa v idlmEED >4 7> & LT TensorFlow Lite Z#ERALTWEY,

Pose Estimation Demo

COF77VTr— 3V EERES U THSEHEICRENRRS NS X TYERIOH 1 2EEHLDD T,
2 BEMUEDRE TIE 5 MIBETHENRRENET, Kfce AXZTTNNARELTT T 4L MT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTT/NA RICEKRE LIcWHEEIE. UATDOT7 71
EEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo—experience/resources/demos. json
1 (HB8)

{"Machine Learning”:[{

. (BR)
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"name”: "pose estimation”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/pose estimation/
pose estimation.py ——model /usr/share/armadillo-demo-experience/AI-demo/pose estimation/

posenet. tflite -—camera_id 27, (1)
"source”: "”,
”screenshot”: "pose _estimation_demo.png”,
"compatible”: "armadillo-x2”,
"description”: "This is a simple pose estimation aplication that uses NPU on the Armadillo-
X2 board.”
H

H

6.127 EFAFINA ADEE
@ -camera_id DEZREICELETCEELET,

6.12.9. image segmentation demo

image segmentation demo [EAAXZICH ST AID TAME L TREB S NICBB(EI AV M) =
HELTRRIZ 7P TIVT—23 > TY, NPU ZFEALTWSOESRICEBHEEZITAER I, #HEL
FEHEBIEAYD LEICEDEBETCERTRRINET, COF7TVTr—yavidBREZTOZ177Y)
& LT TensorFlow Lite Z##ERALTWE Y,

Image Segmentation Demo

FPS(inference only): 13.77

CDTFIVT—oaVEAAXATTNARELTT 74 LT /dev/video2 ZFERLEYT, HEVLWDER
BICK>THIDOAAXAZFTNNARICEKELEWESIE. UTOT7 74N EZZEELTLEE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
: (AR
{"Machine Learning”:[{

. (BB8)

"name”: ”image segmentation”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/image segmentation/
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image segmentation,py -—model /usr/share/armadillo-demo-experience/Al-demo/image segmentation/
human_segmentation. tflite —-camera_id 27, (1)

"source”: "”,

”screenshot”: ”image segmentation_demo.png”,

"compatible”: "armadillo-x2”,

"description”: "This is a simple image segmentation aplication that uses NPU on the
Armadi llo-X2 board.”

H]
H]

¥ 6.128 ETHATINA RADEE
@ -cameraid DEEBEICEDETCEELET,

6.12.10. super resolution demo

super resolution demo (E7 X 5 DIERDOFRER 50 x 50 E7 EILD#EE%Z 200 x 200 2 =)LIC
RIRE% EIFTRRT D BRI 77U —> 32T, NPU ZFEARAL TWBHEEICBREEITA
9, COTFFVT—aVidBBEEDS17>') & LT TensorFlow Lite ZHERAL TWE T,

EEA L HsafEmET 200 x 200 E7 ILICIEA UK. BEEA THWBEE T 200 x 200 £
TILICUIEBREE T,

Super Resolution Demo

COF77VTr— 3V EERE U THSEEICRENRRS NS X TYIEIOHK 1 2EEHLDD T,
2 BIEMEDRETIE 5 MIBE THENRRENE T, Kfce AXSTTNNARELTT T 4L AT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTT/NA RICEKRE LIcWHEEIE. UATD7 71
EEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
 (488)

-{"Machine Learning”:[{

 (488)

- {

"name”: ”"super resolution”,
"executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/super resolution/
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super resolution,py —-model /usr/share/armadillo-demo-experience/Al-demo/super resolution/
super_resolution.tflite ——camera_id 27, (1)

"source”: "7,

”screenshot”: ”super_resolution_demo.png”,

"compatible”: "armadillo-x2”,

"description”: "This is a super resolution application that uses NPU on the Armadillo-
X2 board.”

H]
H]

6.129 ETATFNA RDEE
(1) -—-camera_id DEZRBEICEDLETEELX T,

6.12.11. hand estimation demo

hand estimation demo [FH A ST > e AMIDFIEZHRH LU TEFDOEEEFOERERFICRRT
3277)—3>T%, NPU ZFERBL TWRIcOBERICFEREEXTAET., BEULFEOMESEE
BRIEFIED LICERTEREINET, COF7FUTr—y 3 VIdEmEED >+ 7> & LT TensorFlow
Lite Z#ERA L TWEXT,

Hand Estimation Demo

palm_detect FPS(inference only): 43.048
hond_landmark FPS(inference only): 79.53 8

D7 7TVT—2 3V RS L THSEEICREDRRE NS X TYEDAK 30 MEELINDTT,
2 BUBROREETIE b WRETIRENIRTRENE T, fce AATTNARELTTT7AI LT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTTNA RICEKRELIEWHESRE. UATDO7 71
ZEBELTLLLE W,

Lcontainer /I# vi /usr/share/armadillo-demo-experience/resources/demos. json
()

%"Machine Learning”:[{

()

- {

"name”: "hand estimation”,

"executable”: "python3 /usr/share/armadillo-demo-experience/AI-demo/hand estimation/
hand_estimation.py —-landmark model /usr/share/armadillo-demo—experience/Al-demo/hand estimation/
hand. tflite ——detection model /usr/share/armadillo-demo-experience/Al-demo/hand estimation/
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palm, tflite ——camera id 2”, (1)
"source”: "7,
"screenshot”: "hand estimation demo. png”,
"compatible”: "armadillo-x2”,
"description”: "This is a simple hand estimation application that uses NPU on the
Armadillo-X2 board.”
1]

1

X 6.130 ETAT/INA ADEE

(1) -—-camera_id DEZREICEDLETEELX T,
6.12.12. screw detection demo

screw detection demo (FAA FICH >RV ZRE U TEFDEBRERRNT D7 TYT—2 30 TY,
Fle, BEHOKRZESIHNASRXIYDRIZHAD, ULEWNMEULTTHNIXHRE. FRUNEERTHEEZH W
F9, BE/NSA—FIFAYY RSA V3K TIEENRETI,

NPU ZFEBR LU TWBHERICRIDBREZTAE T, REURXIOEEIGTRI D LICERTERR
ENEd, COT7 V=3 VidEmEED T4 7> E LT TensorFlow Lite Z2ERALTWEY,

11

short screws:

D7 7VT—2 3V RS L THSEEICREDRRE NS X THEDHAK 30 MEELIND T,
2 DEMUEDORE TIF 5 MIBE THENRRENET, Rfce AXZTTNNARELTT T 4T /dev/
video2 ZEALE T, BEVDFRBICL > THDAXZT/NA RITKRELIEWEEIE. UATDT7 7L
ZEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
()

%”Machine Learning”:[{

()

- {

"name”: "screw detection”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/screw detection/

screw detection.py -—camera id 2 --conf thres 0.5 ——iou_thres 0.45 —--len thres 1307, (1)
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””

"source”: "”,
”screenshot”: "screw_detection_demo.png”,
"compatible”: "armadillo-x2”,
"description”: "This is a simple screw detection application that uses NPU on the
Armadi llo-X2 board.”
H]
H]

X 6.131 BV 71 T OEE

(1) CDITDEINTGA = HEEEITZIET, 77V5—=a3V0EFNTILET, B/INTAX—%F
DFMIF TR 6.12. RIBRETED/INTA—Y DM #2BL TS,

£ 6.12 XIBRBTED/INS A—5 DOFHM

IRTA—5% U7

camera_id ﬁ%?étX7%} L&Y, /dev/videoN ® N [CHHH L %

conf_thres Nb*ztﬁﬁbtﬁﬁ@bém@?? ZDIELT DREE®D
YRERIEHBINE T Ao

jou_thres FIUBRHDOBUNBICFERT /T AXA—FTY,

len_thres ROWRIVERBWRIDEREZRETEET,

visualize_score INEEETDE. AINRYERBUICEEEZBBULUED,

visualize_length INEEETDE. RIYORIZHEELET,

6.13. ssh #H < Armadillo Base OS [c7 V7 EX9 3

Armadillo-X2 (Zi& openssh M1 Y AN —J)LENTWEI A, T 7 #J)L KTl SSH B —/K\—hiEH)
LTWERBA

SSHH—N\—%B8ICKRET DL ST DeHicid. UTOOATYREZETLTLEZ L,

[armadillo: " ]#f rc-update add sshd

* service sshd added to runlevel default

[armadillo ~1# persist file /etc/runlevels/default/sshd

[ 2819.277066] EXT4-fs (mmcblk2p1): re-mounted. Opts: (null)
[armadillo ~J# reboot

FEEopITIE. BiREESEBELERENRMEIND L SIC. persist file VY KT eMMC [CEREERTE
LTWET,

6.14. ANV RSAVUDERYRNT—UREZT S

EARMIC, Armadillo-X2 Oy kT —2F%FEIE. 13.8. %y NT—U%E) TRNLIEEESD,. ABOS
Web TfTWEd, LA L. ABOS Web Tﬁfﬁf%?&b\?ﬁ"ﬁ?&*/l\? JREZITWEWGERE
E. ANV RSAUDSRY NT—IDEREETOSEDHARETT,

CZTE, ARYRSAIUDERY NT—U%REITDAECODVWTHALEI,

6.14.1. Emagelaxwvy N7 —7
Armadillo-X2 (&, 1 D® Ethernet R—rHDEHINTWET, Linux h5Sik. ethd [CBEX XY,
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ROIBXYRNT—VERXRYRNT—IFTIM R

Xy hT—% KXY NT—OFTINA R HERORE
Ethernet eth0 DHCP

6.14.2. IP 7 KL A DR
Armadillo-X2 @ IP 7 RL 2% H#BY 2 cld, ip addr VY REFEALETS,

[armadillo ~1# ip addr
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN glen 1000
Link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid Lft forever preferred Lft forever
inet6 ::1/128 scope host
valid Lft forever preferred Lft forever
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qlen 1000
link/ether 00:11:0c:00:0b:79 brd ff:ff:ff:ff:ff:ff
inet 172.16.1.84/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 28786sec preferred Lft 28786sec
inet6 fe80::e9c0:7b3c:c0c9:3c4/64 scope Llink noprefixroute
valid Lft forever preferred Lft forever

K6.132 P 7 RL X DHER

inet ERM>TWBEFMNIP PRLATY,, FEDA VT —T 1 —ADHERRALIEVWSEEIZ. ULTD
£3ICULET,

[armadillo “J#f ip addr show dev eth@
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qlen 1000
link/ether 00:11:0c:00:0b:79 brd ff:ff:ff:ff:ff:ff
inet 172.16.1.84/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 28656sec preferred Lft 28656sec
inet6 fe80::e9c0:7b3c:c0c9:3c4/64 scope Llink noprefixroute
valid Lft forever preferred Lft forever

[ 6.133 IP 7 K L Z (ethO) DRSS
6.14.3. * v N T =V DRETE

Armadillo-X2 Ti&. BE®D Linux YATLAERAK. RYNT—I0A4 V5 —T 1 —ADEKRE
NetworkManager Z{EB U £9, NetworkManager (g9 RTDOXY NT—UREZXZ AR 3> el
TBEEULXT, IX77aVICiE TEDEISICRY NT—=IANERIT I, TEDLSICRYMNT—2
HERRT BH) &I L. /etc/NetworkManager/system-connections/ I[CRBFEULEXET, £/, 1 2DF
NARCHUTEHDAR IV a Vv ZRFEITBHIEREHEETIN,. 1 DOF/NA RTHL TEMEICTE
5373kl DfEIFTY,

NetworkManager (&, ¢ ®D /etc/network/interfaces ZfF > e REAEHHR— M L TWETH,
AKETE nmeli ZAWAEZHTBNLEXT,

6.14.3.1. nmcli [(cDWT

nmcli (& NetworkManager %29 22D ANV R4 Y =)L TF, M 6.134. nmcli DI~
YRER K nmcli DEXZRLET, 2DZEMS, nmeli (& TATTz 7 K (OBJECT) EWSHD

299



Armadillo-X2 #&~ =27 )L IR

NEEL. TNRZhoATY 7 ML TaY Y R (COMMAND) #£1T9 %, EWSERX TV Y
READTDCEDNDOMIDET, £fee ATV MERZFNIC help MEESIhTWBZEbZ IS
FAHENET,

nmcli [ OPTIONS ] OBJECT { COMMAND | help }

6.134 nmcli DYy RER

6.14.4. nmcli DEFWZREWVNA

ZZTlE nmeli D, BERMRENSTZEHRAL XTI,
6.144.1. AxI>a>vD—&

BERFINTWEIXI Y3y O—B%ERTZICIE. ROLSICOAVY RERTLET, @

[armadillo “]# nmcli connection
NAME UUID TYPE DEVICE
Wired connection 1 a6f99120-b4ed-3823-a6f0-0491d4b6101e ethernet eth0

M6.135 IXI>3vD—%
FrEntc NAME DWW TIE, LU [ID] & LTRIAT 22 & TEET,
6.14.4.2. ARV ¥ a > OEML - E1L
IR avEEMET ZICE. ROLSICATY RERTLET,

[armadillo “]# nmcli connection up [ID]

¥ 6.136 X7 a>voaEML
ARV avzENETBICE. ROLSICOAVY RZEZETULED,

[armadillo ~1# nmcli connection down [ID]

X 6.137 J%7 ¥ 3> 0EML
6.14.4.3. XV > a3 > DIERK
ARV aVEERTDICIE. ROKSICATVY REZEITULX T,

[armadillo ~1# nmcli connection add con-name [ID] type [type] ifname [interface name]

6.138 ORI ¥ 3 v DIER

[2] nmcLi connection show [ID] IE& > T. KD EHMLRBERERTIZIEHTEET,
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D] ICIEIRI7YaryDEZE(ER). [type] ICix ethernet. wifi & WK Y 1 7.
linterfacename] ICld1 V57 —T7 1 —RZ(T/NA RA)EAHDULET, Thnlck D /etc/NetworkManager/
system-connections/ [C[IDIO&ZBI TR a7 7AILDMERENE T, COT7AI)% vi RET
REL., ARV Va3 VEBIETBZIEEARETT,

Armadillo-X2 ZBEE L& EICaARTIIa YT 7AILDNBEZATUERLIEWVWEL ST, persist file 3
VY RTHBALT Z2RENH D EI, persist file AV NICBIT Z5EMIE 6.1, persist_file [TDW
Ty ZSRULTLLESI W,

[armadillo ~1# persist file /etc/NetworkManager/system-connections/{A x> a v 774 ILE&>

6.139 ARV >3 >y 7 71 ILDxKiEL

AlD Armadillo-X2 s Ax 73>y 774 )2 AE—UBEIE. OX
723774 ILDIN—Z v a>%& 600 ICERELTLZE W, 600 (T
&HmEH. nmcli ¢ reload ANV RTOARIZ Y3V I 7ML ZBFALE T,

[armadillo “J# chmod 600 /etc/NetworkManager/system-connections/<3 %%
2avIy7AILE

[armadillo ~]# persist file /etc/NetworkManager/system-connections/<3J %
93 vI7rAILE>

[armadillo “J# nmcli ¢ reload

SWU A X—=YZFERLTIXRI Y3y I7MILDOT7 Yy 77— NE2T55E
. swu A AX=JICEHZARI a3V T 7AILDIN—Z v 3% 600
ICERELTHS, swu A X—=IZERLTLEEEI W, 7Y TT7— NETH
IZlE swu M X—=I1ERBO/IXN—I vy auhiEFansdicH,. Lo
YV RETFIBIZFRETYT, swu M X—YICELTIE 3.23. 7v 77—
NEEREICDWTy Z&FICL TS,

6.14.4.4. X7V >3 > DHIER
AV avaHIBRT BICE. ROKXSICAVY RZERITULED,

[armadillo “J# nmcli connection delete [ID]

6.140 Ox 7 ¥ 3 >V DHIBR

Zhilc kD /etc/NetworkManager/system-connections/ W AX 73> 7 74 )LbERICHIBRENZE
T AR 3 VDEREBEIC persist file AYY RTXEBILTBIRENH D XT,

[armadillo ~1# persist file -d /etc/NetworkManager/system-connections/{AX Y>3 v 774 ILE>

6.141 X7 > a> 7 71 JLHIERKF DK HE{L
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6.1445. BEEIP 7 RLRICRET %

'R 6.14. BEE IP 7 RLAREN) OARICKRET 2HZ. "X 6.142. EE IP 7 KL RARE) TR
LET,

#F6.14 EE IP 7 RL AHKEH

5EH RE
IP7RLXA 192.0.2.10
NAVR 24
TI7AINNT =DV A 192.0.2.1

[armadillo ~]# nmcli connection modify [ID] ¥
ipv4. method manual ipv4.addresses 192.0.2.10/24 ipv4.gateway 192.0.2.1

X 6.142 E7E IP 7 KL AKRE
6.14.4.6. DNS 4 —/\—%ZEET S

DNS —/N\—%ZEEJ 50%lZz. "X 6.143. DNS H—/X\—0DigE) IERLEXT,

[armadillo “J# nmcli connection modify [ID] ipv4.dns 192.0.2.1

6.143 DNS H#—/\—0Di5%E
6.14.4.7. DHCP ICERET %

DHCP [Z&ET %%l%Z. "X 6.144. DHCP DF&E) ICRULE T,

[armadillo ~1# nmcli connection modify [ID] ipv4.method auto

6.144 DHCP OFE

-ipv4.addresses DL SIC, 7OANT A BZDIFEHEIC "-" Z[FF35 & THK
/ FEURZ7ONXT 1 ZEIBRITZZENTEET, RMIC"+" 2fHlFDET
TONRT 4 ZEBINTBZIENTEEXT,

6.14.4.8. X7 a v DEEZRIRT %

BN TWE ORI Y3 Vv EBELBE. hESIBELEIRIYa v EBEEMIELL TL
k=1 A

[armadillo ~J# nmcli connection down [ID]
[armadillo “]# nmcli connection up [ID]

6.145 IRV > 3 Y DIEEED KRR
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6.14.4.9. TI\A XAD—F&

FINA ZAD—E(T/INA R&, 7147, R, BB IARI Va3 V) &ERIT 3ICE. RDLSICaAvYy
REETULED,

[armadillo “J# nmcli device

DEVICE TYPE STATE CONNECTION
eth0 ethernet connected Wired connection 1
lo Loopback unmanaged -

6.146 /X1 AD—&

6.14.4.10. 7/)\A A Dl
TINA A%ZEEHRT BICIE. ROLSICATY VY REEITUES,

[armadillo “J# nmcli device connect [ifname]

6.147 T/\A X D¥Eft

2 aVHWETY, "Error: neither a valid connection nor devicegiven"
EWS Ay tE—IMNRRINIHZEICIE. nmcli connection R E TER
BOAXRT a3V HHhZHERL TSN,

/ TINARZERT BICE. BERLELSELTWBT/NA ROBEHBZRIXRY

6.14.4.11. 7/ 2 DYIHT
FINA ZZGWT BICIE. RDELSICIVY RERTUET,

[armadillo “J# nmcli device disconnect [ifname]

6.148 T/« 2D

6.14.5. Hix LAN

HiR LAN TEBICBENTENMER LT T, REZEELLEBEE. RIEBLcAYY—Tx—R%
BEAWELLTILEE W,

FAUxyY NT—0RICHDBEEEZEE PINGBEZITVWET, UTOHITIE, @EHIRD 1192.0.2.20,
EWSIP7RLRAZEF > TWSEBRELTWET,

[armadillo “1# ping -1 eth® -c 3 192.0.2.20 ‘)

PING 192.0.2.20 (192,0.2.20): 56 data bytes

64 bytes from 192.0.2.20: seq=0 ttl=64 time=3.056 ms
64 bytes from 192,0.2.20: seq=1 ttl=64 time=1.643 ms
64 bytes from 192.0.2.20: seq=2 ttl=64 time=1.633 ms
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-—— 192.0.2.20 ping statistics ———
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = 1.633/2.110/3.056 ms

6.149 H#R LAN @ PING HE:

(1) I ATV YTA VI —T I —REEBETEZXY, ethl ZHERIT 21581 -1 ethl ELTLE
U,

BIR LAN LADA V5 —T7 1 —ZANEMEESNTVBBE. L—FT 1
/ TOREBEILED, Ry NT—UBEICER LAN BERSNENSE
DNHDET, REZDIHERL TSI W, BEERICHIR LAN OEFGHER
T DHBEIE. BE LAN BADA 5 —T7 2 — %ML L TR E L,

6.15. ANL—Y DRE

Z ZTlE. microSDHC h—RZzEHKUIESEEZFICA N L -V DFERAEZHBALET, UFEDH
BATIE, BEOBIENFIRERIZAIC. microSD/microSDHC/microSDXC 71— K% microSD h—R &
XL LEI,

6.15.1. ANL—YRICFZIVERT S

Linux T, 727 EBAFERZR I 7AILCT« L7 MNJIE, —DOKRBEICEEHSNTWET, H D
ANL=IFNARADT 7AWV AT L%, CORBEIEMNTSIEE, NOVYRTBHEWWET,
NOYhZETS5aY Y RIE,. mount TY,

mount AN¥ Y ROHBIPLR T A—T v NI, ROED T,

mount [-t fstype] device dir

6.150 mount IV Y RER

-t ATV avickEL fstype ICiE. TF77AINVARTLAIATE2IBEVEX T, 77AINWIRTLIAT
DIEEIFEBARETT, BRUKIBES. mount AVY RIZT7AILYRTLYA TEHRALE T, CDH#
AEBT UHBYREDERIRBRDEFEREADT, BRIICT FAILIY AT LY A TH9h > TWBIHEIXEA
TRICIEELTLEEW, FAT32 771 IV AT LDFZBEIE vfat . EXT3 771NV AT LDIHFEIE
ext3 %?Eibig—o

BE. BALKIEDND® microSDHC A— Rk FAT32 F/zld exFAT
T77A4INIVARATLATITI A=Y RMEINTWLWXT,

device ICld. ARL—IFNARDTNART7T7AINEEIEELE T, microSD 11— RKRD/X\—F «
a3y 1 OFE /dev/mmeblklpl . /X\—F 1 ¥ 3> 2 DIFEIL /dev/mmeblk1p2 &b £9,

dir [cld, AML=ITFTNARDT 7AWV AT LZIYIVVRTBDTA LI MNIZEELXT,
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SD A% —7x—X (CONT) I microSD A—KRZ#EA L, UTICRI ATV REETIT D&, /mnt
T L7 KJIZ microSD I—RDT7 74NV AT LN TV RNTBZENTEEXT, microSD H1—K
RADTZ 7AIVIE /mt T L7 MNIVMUTICRZADELSICEDXT,

[armadillo “J# mount -t vfat /dev/mmcblkipl /mnt
[armadillo “J# ls /mnt

6.151 AL —YDVYI > K

6.15.2. AL —YZR2ICMO AT

ANL—=IEZLICHOANTICIE. PYNITYREWSHEENRDETT, PYVYIYRNEITSOAYY
Ri&. umount TY, A a>e& LT, PUNTIYRULIEWTFNRAM AN TV RSN TWETFTos LY K
EEELE T,

Larmadillo ~1# umount /mnt

6.152 AR L—YDFYIIV K~
6.153. ARL—YDN—=FT 1 2aYEEELTAx—Y v b

BE. BALLEDD D microSD A— R USB XEVIF. —DD/NX—FT 3>V &HFE, FAT32
T7AINWNIRATLATTA—=N Yy hEnNTWET,

IN—TF 4V aviEREZLTELUIWES., fdisk AYY REFALET, fdisk AV ROFERFIEL
T. —2DON—=FT 43V TEBRINTWS microSD h—RD/N—F 1 a>%, 2 DICHEIT 306%
X 6.153. fdisk AY Y RICKBD/N—FT Va3 VERE, KRULET, —E. BBFEO/N—FT > 3> %H|
BRUTHS, i 724 IUNR—=FT0 a3 yE2_2EFBLTWVWE T, £BDO/X\—F ¥ avicid
100MByte. Z2$HD/IX\—FT 1 2 aVICEDDREZEIDHTTWVWET, LBED/N—TFT 1> 3 >I(d /dev/
mmcblk1pl . =D&IF /dev/mmcblk1p2 &4 D £,

[armadillo “]# fdisk /dev/mmcblk1

Welcome to fdisk (util-linux 2.37.2).
Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

Command (m for help): d
Selected partition 1
Partition 1 has been deleted.

Command (m for help): n
Partition type
p primary (@ primary, 0 extended, 4 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-15138815, default 2048):
Last sector, +/-sectors or +/-size{K,M,G, T,P} (2048-15138815, default 15138815): +100M
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Created a new partition 1 of type 'Linux’ and of size 100 MiB.

Command (m for help): n
Partition type
p primary (1 primary, 0 extended, 3 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (2-4, default 2): 2
First sector (206848-15138815, default 206848):
Last sector, +/-sectors or +/-size{K,M,G, T,P} (206848-15138815, default 15138815):

Created a new partition 2 of type 'Linux’ and of size 7.1 GiB.

Command (m for help): w

The partition table has been altered.
Calling ioctl() to re-read partition table,
[ 305.798606] mmcblkl: p1 p2

Syncing disks.

X 6.153 fdisk A¥ Y RICKDB/IN—F a4 aVEH

FAT32 77 MWV AT LATANL=IFNAR%ETA—<X v hFBIclE, nkfs.vfat AY > R%&EER
LEd, Flc. EXT2 ® EXT3. EXT4 774NNV AT LATT7A—~N Y M B[, mkfs.ext2
mkfs.ext3 . mkfs.ext4 AV REFEALFET, microSD H—RD/N—F 13> 12 EXT4 774l
VATALATI7A—T Yy hTB2AY Y RAIERICRUET

[armadillo ~J# mkfs.ext4 /dev/mmcblkip1

6.154 EXT4 7 7 1LY AT L DHESE

6.16. Ry > PF—=KS

buttond U —ERXZER T ET, MYV PEF—ANERNIH—ETIUBZH[EICEETEEI,

/etc/atmark/buttond. conf [ BUTTOND ARGS %= FEEZINIEZFONIGZEEMNICT D EHTEXI L.
ADF— (SW1 KRE) OHIGHEIMTEXT:

.- —-short <key> --action "command” : fG3E U D&KTE. F—7% 1 WURNICEEE (FEB U EFRHL
"command"ZETUE T, BT 2RAKEBIE —time <time ms> A ¥ 3V TEERRETI,

- ——long <key> --action "command” : RIF U D&KE, ¥F—%Z 5MWWUKLIF /=51 > T "command"
EETULET, RBU BT I25EER[IE --time <time ms> A 3V CLEEARETT,

- 1T DDF—ICRH U TEBMDRENTRETT . RIFLDOREVERH 5355, MULIXIOREILZLE
—EHERVWKEICRESNTWVWS "command" ZXTLE T, BRTF—ZRELCIBEIR. F—Z8k
U eBE@ICIG U fe "command" Z%£{TU X9, (£l : buttond --short <key> --action "cmd1" --
long <key> --time 2000 --action "cmd2" --long <key> --time 10000 --action "cmd3" <file> %
ETUEA. 1 BRAICEHT & "emd1". 2 B E 10 BBAICEET & "ecmd2". 10 BZ#Z T
5 "emd3" ZEXTLET),

- ARUREZRBIEE T 256, BHOBEVWREZLICEEL TSIV, 058, 1 WERE
LIcWiga. 18 - 05 WOIRETIEET & 05 MM ERSNET,
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. ——exit-timeout <time ms)> : FRF U=BEBDEIC buttond Z=1EL X9, EERFOMICILU 2
WIBSICEZFTT,

- F—DERFED —exit-after A 7Y 3y F—DIAYY REEFTUKEIC buttond ZEIEULE T,
F—OXNHZE—EUIERITULREVWLSICEZET,

6.16.1. SW1 0fFE#H L &R\ UL OXIG
T7AIWNZHRFLULEET SWI OFEFLERBLULICZENZNDOZERICONV Y RZETIEET,

[armadillo “J# vi /etc/atmark/buttond. conf (1]

BUTTOND ARGS="$BUTTOND ARGS --short progl ——action ’date >> /tmp/shortpress’”

BUTTOND ARGS="$BUTTOND ARGS --long progl —-time 5000 --action 'date >> /tmp/longpress’”
[armadillo ~]# persist file /etc/atmark/buttond.conf (2

[armadillo “1# rc-service buttond restart (3]

buttond | * Stopping button watching daemon ... [o
buttond | * Starting button watching daemon ... [
[armadillo ~]# cat /tmp/shortpress (4]

Tue Mar 22 17:16:42 JST 2022

Tue Mar 22 17:16:43 JST 2022

[armadillo “1# cat /tmp/longpress
Tue Mar 22 17:16:48 JST 2022

=~ x
—_Lra

6.155 buttond T SW1 Z#%>

(1) buttond DEREZ 71 ILERELE T, CDFITIE. F|ELDIFE /tmp/shotpress (T, 5 #
D EDODREUDIZE /tmp/longpress ICHRZHAULET,

O BETFAINERELET,

(3] buttond Y —EXZBEEBSEXT, I TREESEERLZ 20, RELZ 1 {T>7cEU
£9,

O HEniE#EERLET,
6.16.2. USB F—7R— R DXy
USB F—R— RPHDAAT/NA RICHJIETEET,
1. FNAZREEFHLTHNS, buttond TF/NA RZEF—D—REERBLET,

[armadillo “J# buttond -vvv /dev/input/* /dev/input/by-%/% "

Skipping directory /dev/input/by-id

Skipping directory /dev/input/by-path

[78972.042] /dev/input/event?2 4 4 458976: non-keyboard event ignored

[78972.042] /dev/input/event2 LEFTCTRL (29) pressed: ignored E)

[78972.042] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored
[78972.042] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) pressed: ignored
[78972.042] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1.0-event-kbd 4 4 458976:
non-keyboard event ignored

[78972.042] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL
(29) pressed: ignored

[78972.130] /dev/input/event2 4 4 458976: non-keyboard event ignored

[78972.130] /dev/input/event2 LEFTCTRL (29) released: ignored
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2. USBTN\ARZNTZEHHDEITDT,

[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) released: ignored

non-keyboard event ignored

[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL
(29) released: ignored

[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored

[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd 4 4 458976:

X 6.156 buttond T USB ¥—R—RDA R N%ERT 3

@ buttond Z -vww TRLREAICLT. IRTOTFNA AZEBELE T,

O FEOXF—%EWI & LEFTCTRL A=DD/XRXTR#SFEF Ui, —BLET S by-id
2ABEEZTHEET,

LET, Z5LHRVWETNAZAZENUTcE EIC buttond hMELEULE T,

DUAN

-i (inotify) TEEIN TS ANT/INA R E L TEM

[armadillo “J# vi /etc/atmark/buttond. conf

BUTTOND ARGS="$BUTTOND ARGS -i /dev/input/by-id/usb-0566 3029-event-kbd”
BUTTOND ARGS="$BUTTOND ARGS --short LEFTCTRL --action ’podman_start
button pressed container’”

[armadillo ~1# persist file /etc/atmark/buttond. conf

[armadillo “J# rc-service buttond restart

6.157 buttond T USB +—Rh— RZIK>

6.16.3. Armadillo EEIFFICOHRY VICKRIGT DAE

I

Armadillo E2EIFFICDH. HlE LT SWI ORBUICKRIGT 2AEEBNMULET,
/etc/local.d/boot_switch, start [CEREIEAE ZIEE U fc buttond ZEg) S B3R EZELH LTI,

buttond NE&E L THh S 10 BLIAIC SW1 % — ﬂuiﬁﬁb?é&wwpwjz?f®ﬁ7utx
USR1 E5%%b %9 (7 7")'7‘—/3/15UT1=.75%"‘“1.=.L/T FINYTE—RREICYIDE

ETYT)o SWI1 A Armadillo &R ICH = i /ziF& (L. buttond DiEEI—#E u%ﬁéhiﬁ'o

478

I (85

[armadillo “]# vi /etc/local.d/boot switch,start
#!/bin/sh

buttond /dev/input/by-path/platform-gpio-keys-event ¥ (1

--exit-timeout 10000 ¥ @
--long PROGT —-time 1000 —-exit-after ¥ (3
—-action "podman exec myapp kill -USRT1 1”7 & (4]

[armadillo “J# chmod +x /etc/local.d/boot switch,start
[armadillo ~1# persist file /etc/local.d/boot switch.start

o
(2]

6.158 buttond T SW1 % Armadillo E&ED &35 7 (T 2 HEH

SW1 O AH% /dev/input/by-path/platform-gpio-keys-event 7 71 JL®MD PROG1 & L TR T

R
buttond &% 10 BRI D ERTLET,
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(3) SW1 Z2—ERAMULIcBET ICKRTULEY,
(4] H—EXE U TEMES R DRENGR WS & 2T TNV I 70V RiEEBILE T,

6.17. B Armadillo DEEAERIET S

ZDETIF. Armadillo Base OS BHHM B ZHEAAAL I —F—HBOEZRERFICKIZIDEETO
7742V —=)L T3 Tatmark-thermal-profiler; [CDWTHBNULET,

6.17.1. BEEAEDEEN

Armadillo [FR@ T EICHERESEENZRESNTVWEITN. TN51EH < EFTHIZEEFICHEM
EHICD AT TERAULEBEDERZTHD ., BEARICIEIBEOERDFERAPHADEERLR E TRLE
DARY TBDICIRESBWEENH D FT, £/ Armadillo (Tl CPU F/zld SoC M EDREL
lCideE, BENICY Y Y ROV T —TILIvy N D UBEENBEHINTWET, D,
HEMICIE Armadillo ZHAAA TR R EZEREEREDORETEIES DD, ERICEEZSTAILT
EERARKFD CPU kU SoOCRENEDEEFZFTLENZN, =TIV vy NTTVIIEISBWHERE
NOZHENHD T,

Armadillo Base OS ##HEF TIE. EEFRD Armadillo DEEREZFZEEL CSVEATHAT
% atmark-thermal-profiler ZFIFHT 2 ENTEXITDT, BEAEICRITDIENTEEXT,

6.17.2. atmark-thermal-profiler Z4 > A h—)L9 %

atmark-thermal-profiler (& apk /Xy o —I TREEINTWXRI DT, apk add IVY RTAI VX
N—=ILg 2 EHEEETT,

[armadillo ~J# apk upgrade
[armadillo “1# apk add atmark-thermal-profiler

6.159 atmark-thermal-profiler 21 > XA —ILF 3%

atmark-thermal-profiler (&7 /\y 7' (&) AE TREBRZ NEXR U E
9 %Y—ILTY, atmark-thermal-profiler (&, ftt® apk /{yF—I&
FERIC persist_file -a AY Y RTKFEMICTA Y AR —)LLTEL Z EHH
BETI A, OV DRED=HIC Armadillo HESI L TLSE eMMC AD
2T AHZHEITZDT, Armadillo ZHMAA BB DOERKFICEIN U 2
FFRICLUTRLLSZERHEBLULEE A

atmark-thermal-profiler ZXiEMIC1 > X ~—ILT 25EF. ERAKIC
FTHIBRL T IEE LN,

6.17.3. atmark-thermal-profiler 21T - £l 93

'® 6.160. atmark-thermal-profiler 22179 %, I[C/RI IV RZEXTI S & T, atmark-
thermal-profiler B&{EzRBL £,
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[armadillo ~1# rc-service atmark-thermal-profiler start

X 6.160 atmark-thermal-profiler %179 %

'® 6.161. atmark-thermal-profiler Z{£1t9 %, I[C/RIINYY REEXTIT S & T, atmark-
thermal-profiler " &{EZ =L LE T,

[armadillo “J#f rc-service atmark-thermal-profiler stop

6.161 atmark-thermal-profiler Z{E1-9 %

6.17.4. atmark-thermal-profiler B’ A0 2077 7 IV 2RI 3

atmark-thermal-profiler (&, >~ X ~—JLE%HL S BEIRICREY CPU &3, Load Average 7
EDE#RZ 30 Mic 1 EORBETES. /var/log/thermal_profile.csv ICIBEE U TWEE T,

5

1 (B8

[armadillo “J# head /var/log/thermal profile.csv
DATE, ONESHOT, CPU_TMEP, SOC_TEMP, LOAD AVE, CPU 1, CPU 2, CPU_3,CPU 4, CPU 5, USE 1, USE 2, USE 3, USE 4, USE

2022-11-30T11:11:05409:00, 0, 54,57, 0. 24, /usr/sbin/rngd -b -p /run/rngd.pid -q -0 jitter:buffer size:
4133 -0 jitter:refill thresh:4133 -0 jitter:thread count:1,/usr/sbin/chronyd -f /etc/chrony/
chrony. conf, [kworker/1:3H-kb], podman network inspect podman, /usr/sbin/NetworkManager -n, 22,2,2,0,0,

X6.162 OJ 7 71 ILOAREH

thermal_profile.csv ® 1 fTEIEAYF1TTT, ZINCDWTDEA%Z % 6.15. thermal_profile.csv
DEFDERA) ICEHLEXT,

£ 6.15 thermal_profile.csv &5 D iR

Ny BB

DATE ZOITOT—YIREBHEKETT, "E-B-BTEIW+IILY—2" ORXTHEAIhET,

ONESHOT DTN T DFTDF—FIE, =TI vy N IVEED Y vy N U UHERITINIRFICE
BEInhlkccezRUET,

CPU_TEMP SRR CPUSBEARUET, BAIECTT,

SOC_TEMP ?ﬂﬁﬁ@Sd:ﬁE%ﬁbi?oiﬁﬁt??o¥ﬁ$jfﬁ#ﬁmT\%@%ﬁu%ﬁwﬁ

F9,

LOAD_AVE FHARE RN SER 1 2D Load Average TY,

CPU_1 TR O CPU ERZE 1 10 7OE R TY,

CPU_2 SRR O CPU EAZE 2 10 7Ot RTY,

CPU_3 AR D CPU ERE 3O 7OERTY,

CPU_4 EHAIRER D CPU ERAE 4 10 7OE X TY,

CPU_5 EHAIRER D CPU ERE S5O 7OERXTY,

USE_1 SHAIR = CPU (£AX 1 i@ 7O0€ XD CPU ERETY,

USE_2 AR S CPU £BX 2 i 7O0E AD CPU ERXRTI,

USE_3 SHRIE AR D CPU fERX 3 U 7A€ XD CPU ERETT,

USE_4 sHARE SR @ CPU ERAX 4 10 70 XD CPU EBETY,

USE_5 SHAIRF R CPU EABE 5 i@ 7O XM CPU ERETY,
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6.17.5. BEAERR DO
atmark-thermal-profiler ZERAL TR/ 5NAV 7 71 IILOARBZ ML THET,
6.17.5.1. Y=<l > v v NT DU VEEDWHER
F&H. FALTWS Armadillo 2MICTH =TI vy T TV T ENERLTREXT, I T

IZ. Armadillo Base OS ###H L TW% Armadillo-loT ¥— ko110 G4 #HlELET, tHOEFZT
ISESNDERNERZZENH D EITTEFELTLIEET W,

[armadillo ~1# cat /sys/class/thermal/thermal _zone@/trip point_1 temp

105000 @
[armadillo ~“1# cat /sys/class/thermal/thermal zonel/trip point_1 temp

105000 @

6.163 ¥—< Lo v v 5V VBEDOHEE(Armadillo-loT '— k> =1 G4 ZH5lic)

(1) CPU DY —TILY vy R IVEBETY, SUCTRIESNTWLWESDT, 105CTH—VILY vy
KOV FTBENDLMDET,

(2) SoC DY —~ILI vy RTDVEBETY, SUCTRESINTWBDT, 1065CTH—TILY v v
KT OVTBZENDMDET,

6.17.5.2. RERERRDOT S 71k

atmark-thermal-profiler A9 % A% (thermal_profile.csv)id CSV 7 7 1 JLIaD T, KREXRE
YVIRTAYR=MULTT S 7T BIENTRETT, ThlCKD Armadillo EEFRDEEDZE{LHAF]
R, BonN3BFEHRILPEPLPIKLDET,

X 6.164. Armadillo-loT =~k 1 G4 TEE ULREDT 27 & Armadillo-loT ¥—k7 =
1 G4 L T—7EHAAE atmark-thermal-profiler 2317 U THS U /o thermal_profile.csv Z Google X
TLYRY—KTITZ74LIHDTY, FIDHIC, FHRT stress-ng AV RZETLT CPU I
BRESZ 4. stress-ng AN¥ Y R%ZEIELT CPU & SoC OBENTHZDEFSIZBOT—5 T
j-o
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== CPU_TMEP == SOC_TEMP

65
60
55
50
)
"
o
o 45
40
35
D H DD DD DD DD DD DD DD DD DDHDHDDD DD D DDHDDDHDDDHDDHDHDDHHDHDD
PSP ESSS PSS PRI PLRLTLETRLERE PP ERES PRSP S SRS PP S
S S S o o s e e e e S e e e S e el
B A A A
B s S I S S I G O A UG
SRR LI AR IR ISR ICHCHCH SIS EICEIC IR TR
Ll T A A S AP NN
OO N O O O OO OO ORI OO OO OF QRO OO O ORI QPO O OT PO OIS OO
S S o o o o ol o ol
S0 G T Y G Y G P Y O Y DY G S o Y G I Y ¥ G i i O ¥ P G D Y G o O G i
A A A AR AT AT A

6.164 Armadillo-loT — kU x4 G4 THREULIEEDT 7

727 Ot EE (C) T, EEIZRERE T, FBLWIRIE CPU OBE. HRW&EIE SoC DEEEZXRLT
WET, DT Z7&, T6.1751. =~ ILyv v MU VEBEOHER TEEY—<ILYvry ~TD
VEEEBRHENSE, CPU ICERZENITETH>TH SoC DEREIL 60°C gIRIFEEFTUNLENST
CDEETEK Armadillo NNEERNICENIZFERBZF > TVWAHIZ VD E B THERTEXI,

6.17.5.3. CPU fERXR DR

atmark-thermal-profiler (&. REEDRER S Tk < CPU EREEXLE CPU EFRAEXOSVW O XI(C
DWTHEE L TEHRULE T, CPU FEAXICDWTIE thermal_profile.csv @ CPU_1~CPU_b5 3] &
USE_T~USE 53R LT EE W, BIICDWTFELLIF Tk 6.15. thermal_profile.csv D &3
DA, [cEFEEX->TWVWET,

—RRHYIC CPU RSAE< 525, CPUBIORELS B0 ET, 207, BELICRENS

WiEEIE. CPUEAEXROSW/OLAICEBLT. CPU ZEEKICHERL TWBER UL B WLIENTTA
PRNTWRWHREZERITZEZHITITHLET,

6.17.6. ‘mE Y —Dittk

Armadillo-X2 OEEt T —i&. iMX 8M Plus ® TMU(Thermal Monitoring Unit)ZFJFB L TWE
9, CPU(Arm Cortex-Ab3)ELEE &. SoC(ANAMIX RER)EEZBIET S ENTEET,

EBERDRETIE. ARM fcld SoC DRIFEREN 105°C U EICR > BA. Linux A—RILIFY
AT L%ZELEUET,

tae - HIEREERH: -40~+105°C
sysfs thermal 7 2 X7« L2 - /sys/class/thermal/thermal_zone@ (CPU)

(Y]
. /sys/class/thermal/thermal zonel (SoC)
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6.18. Armadillo Base OS #7 v /57— hKh9 3

Armadillo Base OS (& SWUpdate IC& > TP Y IT—KhFTBHZENTEXT,

7y IT—=RNITBEICIE. rootfs 77 AMIVVRATALAICA VY AN=ILENT771ILZITRTHEL T,
7y IT—RDHEE /etc/swupdate preserve files ICEREHINTWS T 71 ILTH UL W rootfs Z1E
D%d, M6.5. swupdate_preserve_files [CDWT) ZZSRBULTLEE L,

7Y ITTF—=RTT77AILZEHIBRL TU X > 723HBEI(C abos—ctrl mount-old TRID Y X7 L% read-only
TYIYRULT, HIRENCT7 7ML ZIE—T B2 EHTEXT,

6.19. O—JL/\y VKRB =MEFD T S

Armadillo Base OS @D JL— N7 7MLV AT ADEN TR TE L Bo R ICEFMNICEID/N\—
VavTHEsHULEY,

B9 CHERT INEND DIZBESIC abos-ctrl status TAO—JL/INY T INTEINESHDEINTEE
9,

MWERISE BIZIE. BOOT7Z7 7V —y 37y 77— NBERICEEN G > 158). abos-ctrl
rollback CFEOO—)L/N\Y 7 HAEETT, O—JL\vIZICTT—hIRIFhiE,. BiLghLTO—IL/\y
V% TULED,

R¥. /var/at-log/atlog ICYIDEZDRICHI OV ZEZTEI DT, AEDEICHE> T EE L,

[armadillo ~]# cat /var/at-log/atlog

Mar 17 14:51:35 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2p2: ¥
extra_os.sshd: unset -> 1, extra os.initial setup: unset -> 1

Mar 17 16:48:52 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2pl: ¥

boot: 2020.04-atb -> 2020.04-at6, base os: 3.15.0-at.3 -> 3.15.0-at.4

Mar 17 17:42:15 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2p2: ¥

other boot: 2020.04-atb -> 2020.04-at6, container: unset -> 1, extra_os.container: unset -> 1

6.165 /var/at-log/atlog DA DA

6.20. Armadillo BEIFFICAVTFDATRAI Y 7 h2ETIT 3

REFICANRT VTR ZESEREHICIFAVTFEUVTEITIBD I EZHRLEY, 76233
VTTRBRET 7 A I EElT %1 #SRUTILES W,

AV T FHTEAIRAEBIZEIC. Tocaly Y—EXZESEMNTEET: /etc/local.d T4 LI KV
[C.start 77 M IILEZBWVWTH L EEEBFICEITINT. .stop 7 7MIVIFKRTEICETINET,

[armadillo “J# vi /etc/local.d/date test.start (1
#!/bin/sh

date > /tmp/boottest
[armadillo ~J# chmod +x /etc/local.d/date test.start (2

[armadillo ~1# persist file /etc/local.d/date test.start (3,
[armadillo ~J# reboot
1 (&B8)
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[armadillo “J# cat /tmp/boottest (4
Tue Mar 22 16:36:12 JST 2022

6.166 local b—E X DETHI

ATV TREEDET,

AUV T eRTHEICLET,
A7VThZ2REFLT. BEBLEXT,
EITEINEZHERLET,

6.21. u-boot DERIFLEHDEKTE

u-boot DIRIBEKZZE T S I(TIE /boot/uboot env.d/ T« L7 NV ICIRIBEHNEINIRE Y
1TIVERBELE T,

T 71 ILDEXIE fw_setenv NS T EMNTEZHDT, UTDEREDTY

S THEBTROAAY N ERDNZA, BRINET, £fo. BEZEAORAZRY = HRVE
ALERINET,

- [ZH]=[E] TEHRERELE T, AR—AVPFAFZEDMDONXFIEIEMNTI DT, BHDLHE]
CEICAREBRXFZANLBVWESISEELTLIEE W,

- [E#]= TEHZELXT, ENGVWSRICEHNEEINET,
D7 7AINICKBT7 Y 77— MARBIL swupdate T7 Y 77— I 3BIGEAINE D,

(R )

ETHFDOI AT LICEENHD XFADT, BET 71 I)L%Z swupdate TEEULLZRWEEIF T 71
KEE{b&IC fw setenv -s /boot/uboot env.d/[T7 7 A IE] TEHEEZAATLIEEZW,

swupdate T7 7ML ZEE LB RICIE. BERIET SICFIBEINET,

[armadillo “J# vi /boot/uboot env.d/no prompt (1)

#f bootdelay % -2 ICERET DI ET u-boot OOV N EEMELFET
bootdelay=-2

[armadillo ~1# persist file -v /boot/uboot _env.d/no_prompt (2]

" /boot/uboot_env.d/no prompt’ -> ' /mnt/boot/uboot env.d/no prompt’
[armadillo “1# fw setenv -s /boot/uboot env.d/no prompt (3]
Environment 0K, copy 0

[armadillo ~]# fw printenv | grep bootdelay (4)

bootdelay=-2

6.167 uboot_ env.d DA77 7 71 ILDAHI

A7« T77 74V 2EBRULET,
774K LET,
THEEZLAHET,
EEALEERZHERLET,

(o)
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mkswu /\— 3> 4.4 DIENRETY, REWRGEEIET7Y 7T7—KUT
-1

[ATDE ~]$ sudo apt update && sudo apt upgrade

ZXHld. /usr/share/mkswu/examples/uboot env.desc ZZ&Z&E|[c L TK
k=AW

6.23.1. 7—hO—%—%EJIL RT3, DFEIC u-boot DFT7 AL k%
ZEUIGEY. u-boot 7O 7 KT Tsetenvy ¥ Tsaveenvy %X
TUTH. /boot/uboot env.d/00 defaults [C&k>TEENT v FTF—hK
DEICVEY bENET,

00 defaults @7 71 JLI Base OS D—EFCEFEINZ I EELHDET
DT, TEELEOHBEAND 7 7ML EE>THELTLIEESW, 771
JWIETZILT7 7Ry NETUIEINET, 00 defaults ICHBDEHEED
T7AINCHBREUIBERRFO T 7AILDELITIED £,

FE7R u-boot DIRIBEHZLUTICRUEX T,

3 6.16 u-boot DEXELBIELTH

REZHY

SiE3 T7 4 ME

console

aAVY—=ILDOFTNA R/ —RE, UART DIR—L —hEZIEELE T, ttymxc1,115200

bootcount

HEEMERLE T, YOEERIC 1 &b, BEckBT BEICT 1
VOIUAXYRENRET, I—F—F > RD bootcount H—E ZAH%E
Bahds, COEEFIYT7EINET, ZDOEHI "bootlimit"Z#Z /=
SAEO—ILNNY I LET, O—ILINy I DEMICDONTIE,
r3.234. 0—JLIRvT (UANRY =), ZBRBLTLEEL,

bootlimit

"bootcount" @O —)LI\y 7 Z TS5 ULEWMEEZIBELE I, 3

bootdelay

RFE—RICBB T BIDDF—ANZF OREZEE L X I (BAL 2
o ROERFBRBERZERFETT,

-l F-ANOBERICESTRIFE-—RICEBLET,
- 2 F—ANDOBEICESIRTFE—RICEBLEE A,

image

Linux 1—RIA XA —=I T 7A4ILD/IXRATT, "mmcdev'TIEES 1 boot/Image
eTIA ZAD, "mmepart" TIESNIc/X\—FT 123>V DIL— KT«
L7 KMUDSDET/IATIEELE T,

fdt_file

DTB 7 71 ILDI/RRATY, "mmcdev' TIEE I NI=T /N1 AD., boot/armadillo.dtb
"mmecpart" CIEESN/N—FT 13 vDIL—rTFTo LI NUDS
DR/ TIEELET,

overlays_list

DT overlay OFRE7 71 ILDI/IRRATY, "mmcdev' TIRESI T boot/overlays.txt
INAZAD, "mmepart" TIEEIN/N—T 123 >YDIL—~FTa L
I NUDSDEN/IZATIEEL I, DT overlay DFFHIC D WTIE.
F3.5.5.DT overlay Ik B HAINA X ZERU TSI,

mmcautodetect

mmc 7/\1 2D BERHEEEED B/ EHEIEELE T, yes TIEE yes
Ui ED . u-boot BEEEI X 1ufc mme F/81 AN EEIRIC
mmcdev & UTHAEINET,
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REEK FiEA F7AINME

mmcdev "image"¥"fdt_file" TIEESNIc 7 7 A ILHECEL TH S mme 7/ 2

ARADAYTY I RERELER Y. A VT YT XE mme 7/A XD
IIZRDED TY

- 1: microSD/microSDHC/microSDXC #1— R
- 2:eMMC

"mmcautodetect”ic yes BMEE S NTWBIHEIF. u-boot DICE)
Flic EEESINET,

mmcpart "image"®"fdt_file"TIEES N7 7AILHEE L TH 3. 1

"mmcdeVv' TIEE I NIz mme TNA ZAD/N—T 1« > a vESEIRE
U £9, "mmcautodetect”iC yes hMEE SN TWBHHIE. u-boot
DEERFIC EEZEINET,

mmcroot =R T 7AWV ATLADBRESNTWET/NA A/ —RE&E, YTV /dev/mmcblk2p1 rootwait

KAZ7Ya3vziEELET, "mmcautodetect"|c yes HMEESINT ro
W3IHE(E. u-boot DEBIKIC EEZENE T, overlayfs HIEL
<HERELTR<K 22 BEDH B DT, ro DI/EREBEUHRWTLZE W,

optargs Linux A—XJLEEER/NO X —F ZIBEL £ T, "quiet"ZHIRYT % quiet nokaslr

& AV —=)LicBBOVHHAIND LS ICHRD ETH. HENRHE
MRLIED XY, nokaslr ZHIFRY % &. KASLR(Kernel Adress
Space Layout Randomization)h’E#1 & &0 Linux 1—=RJLDIK
B7RLAZENZ VT MMEEINnEF T,

loadaddr Linux I—XRILDRAM ICO—REn2YEBF7 RL AZEELE T, 0x40480000

fdt_addr DTBMRAM ICO—RENZYIB7 RLAZIEELET, 0x45000000

overlay_addr DT overlay @7 —7 i & U THIAEN % RAM OB KL X & 0x45020000
BELET,

6.22. SD 7— k OEH

KETIE, microSD A—Rh S EELE(UE 'SD 77—k~ XKL ULET)TBFIEZRLET, SD
T—hZEFEBET2E. MicroSD H—RZEDEZDZCETIVRTLAAAR—IZEEITZIENTEE
9, REICRT FIEZRTI DoHicid. BEN 8Gbyte LI ED microSD h—RKREREE ULE T,

SD 7—hZTofcHBAE. 7—hO—%—0DFKREIF microSD 1— R (TR
FEnEI,

=

6.22.1. 7— b T« XU DK

1.

T—RhFARIAA=JDEIRLET

r6.23.3. Alpine Linux L— K7 71 ILY AT L%ZEILRT S, TEHHAINTWEY —XVY—
alpine/build-rootfs (C% % X2 ') 7k build image & 76.23.1. 7—hO—4%—%EIJLRT 3,
TEIL R U imx-boot armadillo x2 ZFAAL XTI,

VPU ¥ NPU B9 %5%5IE.  6.10. VPU ¥ NPU Z{#ER9 %1 THEU imx_lib.img
HEAADFTT,

[PC ~/build-rootfs-[VERSION]]$ sudo ./build_image.sh ¥
--boot ~/imx-boot-[VERSION]/imx-boot armadillo x2 ¥
——firmware ~/at-imxlibpackage/imx_Lib. img

: (E8)
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[PC ~/build-rootfs—[VERSION]]$ Lls baseos—-x2%img
baseos-x2-[VERSION]. img

2. ATDE IC microSD h—RZE#HLUF T, FU<IF 13.3.2.7. WO A URIEET /N1 ADERH, *
SEZICLTLESE W,

3. microSD H— ROFINA REG%=ERBLUET

[ATDE ~1$ Lls /dev/sd?

/dev/sda /dev/sdb

[ATDE ~]$ sudo fdisk -l /dev/sdb

Disk /dev/sdb: 7.22 GiB, 7751073792 bytes, 15138816 sectors
Disk model: SD/MMC

D (&B8)

4. microSD I1— R VY TV hEhTWBigE, 7NV NULET,

[ATDE ~]$ mount

1 (H8g)

/dev/sdb1 on /media/52E6-5897 type ext?2

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dnask=0077, codepage=cp437, iocharset
=utf8, shortname=mixed, showexec, utf8, f lush, errors=remount-ro, uhe lper=udisks)

[ATDE ~]$ sudo umount /dev/sdbl

X 6.168 HE#IV Y k& microSD h—RDOFV~NY IV
5. 7—hFARIAA=—IDEZAH

[PC 1% sudo dd if="/build-rootfs-[VERSION]/baseos-x2-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

microSD I—RDHEEEICH LD XITH. EZIAHCIE 5 PEREHMNMMND T,

microSD H— RD/X\—F 1« ¥ a VIBRIERD LS ICHR>TWET,
% 6.17 microSD h— RD/X\—F 1 ¥ 3 VIR

= K | A7evr FAL v
7__
€
>
3
>
- 0 10MiB J—rO—%—
1 TOMiB 300MiB A/B 7Yy 7F—rNDODABI/N—FTaY
2 310MiB 300MiB AB7Z7yv 77— ODBE/N—FT1¥3V
3 610MiB 50MiB OJENX—FT1>3yv
4 660MiB 200MiB TJ7—LTx7
5 860MiB %D FIVo—yavRAIN—FT4>ay

gdisk THERI D ERDLIICED TT,
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TS FafR

[PC ~1$ sudo gdisk -l /dev/mmcblk1
GPT fdisk (gdisk) version 1.0.8

Partition table scan:
MBR: protective
BSD: not present
APM: not present
GPT: present

Found valid GPT with protective MBR; using GPT.

Disk /dev/mmcblk1: 15319040 sectors, 7.3 GiB

Sector size (logical/physical): 512/512 bytes

Disk identifier (GUID): 309AD967-470D-4FB2-835E-7963578102A4
Partition table holds up to 128 entries

Main partition table begins at sector 2 and ends at sector 33
First usable sector is 34, last usable sector is 15319006
Partitions will be aligned on 2048-sector boundaries

Total free space is 20446 sectors (10.0 MiB)

6.22.2. SD 7—
6.22.1. 7— R 74 R OB THRBLI T — b T« RU NSRBI 2 AEEHBLET,

Number Start (sector) End (sector) Size Code Name
1 20480 634879 300.0 MiB 8300 rootfs 0
2 634880 1249279  300.0 MiB 8300 rootfs 1
3 1249280 1351679 50.0 MiB 8300 logs
4 1351680 1761279  200.0 MiB 8300 firm
5 1761280 15319006 6.5 GiB 8300 app

N DEST

1. Armadillo-X2 [CERE’AT 3Hllc. 7—hT4XA2% CONI1(SD 17 —7 x—R)ITHEAL
F9, £feo JP1 v /=% 3—K~SD 7—KICERE)LET,

2. BREBRALET,

U-Boot SPL 2020.04-at7 (May 21 2022 - 11:21:55 +0900)
rv8803 rtc woken by interrupt

DDRINFO: start DRAM init

DDRINFO: DRAM rate 4000MTS

DDRINFO:ddrphy calibration done

DDRINFO: ddrmix config done

Normal Boot

Trying to boot from BOOTROM

image offset 0x8000, pagesize 0x200, ivt offset 0x0
NOTICE: BL31: v2.4(release):lf-5.10.y-1.0.0-0-gba76d337¢956
NOTICE: BL31: Built : 11:08:22, Apr 6 2022

U-Boot 2020.04-at7 (May 21 2022 - 11:21:55 +0900)

CPU: i.MXSMP[8] revl1.1 1600 MHz (running at 1200 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 40C
Model: Atmark-Techno Armadillo X2 Series

DRAM: Hold key pressed for tests: t (fast) / T (slow)
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2 GiB

WDT: Started with servicing (10s timeout)
MMC:  FSL SDHC: 1, FSL SDHC: 2

Loading Environment from MMC... OK

In: serial

OQut: serial

Err: serial

Bui ldInfo:
- ATF
- U-Boot 2020.04-at7

first boot since power on

switch to partitions #0, 0K

mmcl is current device

flash target is MMC:1

Net: ethQ: ethernet@30be0000 [PRIME], ethl: ethernet@30bf0000
Fastboot: Normal

Saving Environment to MMC... Writing to MMC(1)... OK

Normal Boot

Hit any key to stop autoboot: 0

u-boot=>

3. 7—hNFA4RTVLEODLinux h—XILZEEBLXT,

u-boot=> boot

6.23. Armadillo DY 7 ko 7ZEILRT 3

Z ZTlE. Armadillo-X2 TERT2Y 7N 7OEIRAEEHBLET,

6.23.1. 7—rO—4%—%EJILRT3
22Tl Armadillo-X2EIF DT —hO—F—A A—IZEILRTZAEZHALEXT,
1. 7—hO—4%—0OEIIRICBER/INY S —IDA VA=)

ROAXY REETULET,

[ATDE ~J$ sudo apt install build-essential git wget gcc—aarch64-linux-gnu Llibgcc—*-dev-
armb4-cross bison flex zliblg-dev bash python3-pycryptodome python3-pyelftools device-tree-
compi ler

2. YV—Xd—RORYS

Armadillo-X2 7'— k O—%"— [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/boot-loader] 5 '7—rkO—%— YV —2X,3 7 74J)L (imx-boot-
[VERSION].tar.gz) ZRD &S c¥ I vO—RLET,

[ATDE ~1$ wget https://download. atmark-techno. com/{url-product-dir}/bootloader/imx-boot-
[VERSION]. tar. gz
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TS PR

[ATDE ~1$ tar xf imx-boot-[VERSION]. tar.gz
[ATDE ~J$ cd imx-boot-[VERSION]

3. EILR

ROIANYRZETLEI,

[ATDE ~/imx-boot-[VERSION]]$ make imx-boot armadillo x2

1 (H8%)

Second Loader IMAGE:

sld header off 0x58000
sld csf off 0x59020

sld hab block: 0x401fcdcd 0x58000 0x1020

make[1]: &4 L %2 kY ’/home/atmark/imx-boot-[VERSION]/imx-mkimage’ MSHEF T
cp imx-mkimage/iMX8M/flash.bin imx-boot armadillo x2

NOTOEIL RDZFA, iMX 8M Plus ICBERT 7 —LT 2 7D EULANDREEZRH SN &
I REEZHERO L. ARLTSHALE N, B

Welcome to NXP firmware-imx-8.11.bin

You need to read and accept the EULA before you can continue.

LA OPT NXP Software License v19 February 2021
: (&8)

Do you accept the EULA you just read? (y/N)

4. A VAK=I

EILRULEET7—rO—%—F UTIKRTEESHDHETA VAR =ILLTLIZE W,
- swupdate T YA K—ILT S

mkswu OFE{LZE T fcBlc BEHEINTWBR I TR EZFES>TSWU A X—IZERLT
<IEEW,

[ATDE ~/imx-boot-[VERSION]]$ echo ’swdesc boot imx-boot armadillo x2’ > boot.desc
[ATDE ~/imx-boot-[VERSION]]$ mkswu boot. desc
boot.swu Z{ERK L & L 7=,

B E e boot.swu D Y A h—JLIZDWTIE 3.235. SWU A A—=J DA YA h—)L,
ZSRIES W,

- 16.221. 7—=bTA RV DR, TAIYAM—ILE B

FIEESZEICLT. EJLRESNTc imx-boot armadillo x2 Z{F>TLEE L,

BIZR—ZF—TR—I%ED &, BRER—VICARTINESIHDAATOAY T EBRRINET,
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IS FafR

6.23.2. Linux 1—xXILZEILRTS
Z ZTlE. Armadillo-X2 BT D Linux H—FXILA X —I %= EJLRTEAFE%=HRALET,

Armadillo-X2 Tld. EAMICIE Linux H—RILAX—IZEILRT B0

ZEHDFHF A, 76.23.3. Alpine Linux L=~ 7 7MLV AT L%ZEI

R 2, DFIEZERET S & T, ZBED Linux H—FRILA AXA—=ID)L—
= NT77AIVATAICEHMAMAETNE T,

ERED Linux I—RILA A=V 7y =077/ DMEHET B linux-
at & W3 Alpine Linux BD/X\y T —JICEFEFNTWVWET,

NAIIA XU T Linux A—XRILA X—IZFAT 2HEF. UTICRY
FlEzZRU T LS W,

Linux A—XILDOEI RICREZRINY T—I DAV A M=)l

ROANX Y R EETULED,

[ATDE ~]$ sudo apt update

[ATDE ~J$ sudo apt install crossbuild-essential-arm64 bison flex python3-pycryptodome
python3-pyelftools zliblg-dev libssl-dev bc firmware-misc-nonfree wireless-regdb atmark-
firmware

Y —2X1—ROES

Armadillo-X2 Linux 71—XJL [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/linux-kernel] 5 TLinux 1—=%JL; 7 74 )L (linux-at-x2-[VERSION].tar) =%
DvA—RULT, ROAXYY REEFTULE T,

[ATDE ~]$ tar xf Llinux-at-x2-[VERSION]. tar
[ATDE ~1$ tar xf Llinux-at-x2-[VERSION]/linux-[VERSION]. tar.gz
[ATDE ~1$ cd Llinux-[VERSION]

F7AINAYTaF2L—> a3 VOEH

ROANXY REETULED,

[ATDE ~/Llinux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux—gnu- x2 defconfig

Hh—x)IWAYTa4F*2L—YaVDEE

ROANY REEITUET, h—XIN AV T4 Fa2L—YavOEEETLRBRWNGEIEZDFIE
[EARETT,

[ATDE ~1$ make ARCH=arm64 CROSS COMPILE=aarch64-Llinux-gnu- menuconfig
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5.

OVYRERTFTIZENA—RXINAV T4 F 2L —YaVEREEERNEREINET, A—FJ)LOYV
Ja4F¥al—YarvaZEE, "Exit"Z#EIRL T Do you wish to save your new kernel
configuration? (Press <ESC><ESC> to continue kernel configuration.); T"Yes"& L. 71—

FINAV T4 Fal—yavzEELFT,

.config - Linux/arm64 5.10.86 Kernel Configuration

Linux/arm64 5.10.86 Kernel Configuration
Arrow keys navigate the menu. <Enter)> selects submenus -—-> (or empty submenus

modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

--—-). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M>

General setup -——>
[*] Support DMA zone
[%] Support DMA32 zone
Platform selection -—->
Kernel Features --->
Boot options --->
Power management options --->
CPU Power Management --->
Firmware Drivers --->
[ 1]Virtualization --——-
—-%- ARM64 Accelerated Cryptographic Algorithms --->
General architecture-dependent options --——->
[%] Enable loadable module support ---)>
[*] Enable the block layer --—->
10 Schedulers --->
Executable file formats --—-)>
Memory Management options ---)>
[x] Networking support -——->
Device Drivers --—->
File systems --—->
Security options -—->
-x- Cryptographic API --—->
Library routines --->
Kernel hacking --->

<{Select> < Exit > < Help > < Save > < Load >

Linux Kernel Configuration XZ 2 —TC"/"¥—%Z#T9 3% &,
A=AV T4 FaL—Ya3VDBRRETSIENTEET,
h—WAYT4F2L—3 VDI VRILEG(D—EB)EAAL
= T'OK"ZRBIRT B &, THRP—HI 2V VUNILAZFO>H—xI)LaY
J4FXaL—YavoBHEN—EBE=nET,

EIL R

ROANY RZETLEI,
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[ATDE ~/Llinux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- -j5

6. 1A=L
EILRUTEA—FRIVIE, ULTIRRTEESHIDAETA VAN =ILLTLES W,
- swupdate T YA K—ILT 3

mkswu O#HRbLZE T fctBic BEHESNTWBER VU IR EFESTSWU A X—IEERLT
V- 10%

[ATDE ~/linux-[VERSION]I$ /usr/share/mkswu/examples/kernel update plain. install.sh 7/
mkswu/kernel. desc
Installing kernel in /home/atmark/mkswu/kernel ...
“arch/arm64/boot/Image’ -> ' /home/atmark/mkswu/kernel/Image’
"arch/arm64/boot/dts/freescale/armadillo_iotg g4.dtb’ -> ’/home/atmark/mkswu/kernel/
armadillo iotg g4.dtb’
1 (B8
INSTALL arch/arm64/crypto/poly1305-neon. ko
INSTALL drivers/block/Lloop. ko
)]
DEPMOD [VERSION]
Updated /home/atmark/mkswu/kernel.desc version from [PREV_VERSION] to [VERSION]
Done installing kernel, run “mkswu ”/home/atmark/mkswu/kernel.desc”” next.
[ATDE ~/linux-[VERSION]]$ mkswu ~/mkswu/kernel. desc
/home/atmark/mkswu/kernel.swu Z{ER L F L 7=

6.169 Linux h—xJL% SWU TA YA KN=ILF B A%

EEE N fc kernel.swu O Y A~ —JLICDWTIE 3.2.3.5. SWU A X—=I DAV X ~—)b)
RSN,

2D kernelswu A Y AKN—=JLFT BZKBIE Jetc/

/ swupdate_preserve_files OEFHH OFRIC /boot & /Llib/
modules Z¥#fIFI 2K DICEBMULET, h—XRILZA VA =)L
U 7=#Ic Armadillo Base OS ZF#H L TH. I D kernel.swu
DH—RILDEREINE T,

ZEDH—RIVICED fzWwh ULTD ¥ 6.170. Linux 1—%
JL% build_rootfs T VA ~—JL9 %AE1 T Armadillo Base
OS OBEHFOHLA—XILZEZFEBLEWESIE /ete/
swupdate preserve files M5 /boot & /Llib/modules D{T%Hll
BRUTLEEE W,

. build_rootfs THILWIL—K 771V AT L% EILRT B5EE build rootfs ZER U
BICUTOOTY Y RTAYAM=ILLTLEE 0,

[ATDE ~/linux-[VERSION]]$ BROOTFS=$HOME/bui ld-rootfs—[VERSION] ‘)
[ATDE ~/linux-[VERSION]]$ sed -i -e ’/“Llinux-at/d’ "$BROOTFS/ax2/packages” (2
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[ATDE ~/Llinux-[VERSION]]$ cp -v arch/arm64/boot/Image ”"$BROOTFS/ax2/resources/boot/”
“arch/arm64/boot/Image’ -> ' /home/atmark/build-rootfs-v3.17-at. 3/ax2/resources/boot/
Image’
[ATDE ~/linux-[VERSION]]$ cp -v arch/arm64/boot/dts/freescale/armadillo *. {dtb, dtbo}
"$BROOTFS/ax2/resources/boot/”
“arch/arm64/boot/dts/freescale/armadillo_iotg g4.dtb’ -> ' /home/atmark/build-rootfs-
v3. 17-at. 3/ax2/resources/boot/armadillo_iotg g4.dtb
“arch/arm64/boot/dts/freescale/armadillo_iotg g4-at-dtweb.dtbo’ -> ’/home/atmark/build-
rootfs-v3. 17-at. 3/ax2/resources/boot/armadillo _iotg g4-at-dtweb. dtbo’
1 (&BR)
[ATDE ~/linux-[VERSIONII$ rm —rfv "$BROOTFS/ax2/resources/Lib/modules” ©
[ATDE ~/linux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu-
INSTALL MOD PATH="$BROOTFS/ax2/resources” -j5 modules install

INSTALL arch/arm64/crypto/poly1305-neon. ko

INSTALL drivers/block/loop. ko
1 (EBR)

DEPMOD [VERSION]

6.170 Linux 71—=XJL% build_rootfs T4 Y X N—JLF D HE

@ build rootfs DT LI KNUBZERELE T, ChiCk>T. RWFosL I KNUAZM

EHANT2RENELRDEIT,

O TIYNIY—IUTU/PEBETEZH—ILEAVZAN=ILUARWERIC, linux-at-x2@atmark

(3]

RS NITZHIBRLE T,

AMOA—INETTICAVYAM=ILUTWEBEIE. FTLWEY2—ILEA VA KN=ILT
ZEICEHWEY 2 —ILZHIBRT Z2ENH D £,

6.23.3. Alpine Linux L— 7 71 LY AT LZEILRT S

Z ZTld. alpine/build-rootfs Z{E > T. Alpine Linux L—k 7 7 1LY R T LZEBET 2 5E% 5

BRLET,

alpine/build-rootfs (& ATDE T&I{E L TW3 Linux £ Armadillo-X2 B ® aarch64 7 —* 77
F IS U Alpine Linux L— R 7 7ML AT L% BRI DI ENTEDY—ILTY,

1. b=hT77A4IY AT LDEI RICHER Podman D1V X k=)L

ROIANVRZETLEI,

[ATDE ~]$ sudo apt install podman btrfs-progs xxhash

2. alpine/build-rootfs ® AF

Armadillo-X2 B Y — Il [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/tools] iS5 TAlpine Linux L— 7 71 LY AT LEILRY =)Ly 7 74 )L (build-
rootfs-[VERSION].tar.gz) Z XD LS >O—RUFET,

[ATDE ~/]$ wget https://download. atmark-techno. com/{url-product-dir}/tool/build-rootfs-
latest. tar.gz

[ATDE ~/1$ tar xf build-rootfs-latest. tar.gz

[ATDE ~/]$ cd build-rootfs-[VERSION]
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3. Alpine Linux L= 7 7ML AT LDEE

ax2TA LI NIUATOI77AINEEETDIET =T FAINIRATLENRAINAXT

5ZENTEXT,

common & ax2 7« LI N UETICH S fixup ¥ packages 7 &
DOREZBZ7AIE. ZNZNOT7 70 )L Z2&EELU THRESNE T,
Ny Tr—Y OHIRG EZT5%BAIE. common 7« LI N UL

= )

77 AILBHERL TS W,

common & ax2 ROY 77w LoV NYICHBDEEZT 71 ILIE.
ax2 D7 7 ILAFIAEINE T,

build-rootfs ICEEND 7 71 ILDERBBIERDED T,

5% 6.18 build-rootfs ® 7 7 1 JLEtEH

2714 e

ax2/resources/* BEELEZ77AILYTaLIRNIIE, ZOFFIL—RNT7 7MLV RFTAETIKO
E—ahzfxd, 7710 ZEINT 2HBEIE. COTFTr LI RMJICANTLES W,

ax2/packages D7 7AIVCEHINTWBNY T —IREIIN— T 7MLV AT ALICA VA ~—
EhEd, Ky T—IJ%ZBMTBIHBEIFIDOT 7AILICEBMLTLREIW,

ax2/fixup CO7F7AINCEEHINTWEZ IR RIFIYT—I DA VA M—=ILIET Uitk

IERITENET,

ax2/image_firstboot/*

EBLEZZ7AILPFaL Y MUIE 16.22.1. =7« RV DR ® 73.25.1.
ML Y A= T« 2T DR DFIEDLSICT— b T A RIA A=V %
B2 Z0FFN—FI7AIN VAT LETIKIAE—2ENFET,

ax2/image_installer/*

RELEZ77AILPTc LI MR T3.25.1. IHALA Y A~ —ILT 0 XU D1E
B DFIREDESICA VAT A RITARX=IZEHT BB TDRIA VX
F—=Z—ICAE—2NET, L—bT 7ML ATLICRERZHD T A,

ax2/image_common/*

RBLEZZ7ALPTALI NG T=hTFA AT A=—IBLVPAI VI =)L
TARTAA—IEERT B L— T 7MLV AT L, A VA —=FCEN?Z
nIE—2nEY,

/ FIRARRER/INNy T — I EUTOR—ITREIT DI ENTEEXT,

Alpine Linux Packages https://pkgs.alpinelinux.org/
packages

Alpine Linux L— k7 7ML AT LZEHH UL TWS Armadillo
THERERIDIENTEXY,

[armadillo ~1# apk update
[armadillo ~1# apk search ruby
ruby-test-unit-rr-1,0.5-r0
ruby-rmagick-5.1.0-r0
ruby-public_suffix-5.0.0-r0

. (BER)
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ruby-mustache-1.1.1-r5
ruby-nokogiri-1.13.10-r0

4. EJUR
ROANY RZETLED,

N T—I%A 2T —Xy N EDSHIGT B HEEREICKE L XIH. EILRICEFZEDHD
DEY,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build rootfs. sh
use default(board=ax2)

use default(arch=aarch64)

use default(outdir=/home/xxxx/at-optee-build/build-rootfs)
use default(output=baseos-x2-ATVERSION. tar. zst)
"repositories’ -> ’/etc/apk/repositories’

0 (BR)
> Creating rootfs archive

—tW-r——r-- 1 root root 231700480 Nov 26 07:18 rootfs. tar
ERROR: No such package: .make-alpine-make-rootfs

footprint[byte] tarball[byte] packages
229904000 74942331 alpine-base coreutils chrony ... (&Bg)

done.

DY —=ZARFIC/N—=Y 3 VICHNZEDH < BRWE E L —-release &=
BIEICEMLTLIEE W,

AV =%y MIERTERVWERED. TANEADY T RT T
DIHEA >V AN—=)LUTWEEIE Armadillo-X2 BEERY —I
[https://armadillo.atmark-techno.com/resources/software/

= armadillo-x2/tools] M5F vy ¥ aF7—ha4 765U >0O0—RKUL
. build rootfs.sh ——cache baseos-x2-[VERSION]. cache. tar T
EoTLIEE L,

EFED/IXR, 774 I B THERZEHANTZHIEHTEFD,

[ATDE ~/build-rootfs-[VERSION]II$ ./build rootfs.sh ~/
alpine. tar. zst

. (B8)
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[ATDE ~/build-rootfs-[VERSION]]$ ls ~/alpine. tar. zst
“/alpine. tar. zst

5. 41X L=)L
EILWRUEIL—RT77AILI AT AR, UATICRTEESHDAETAIVAR=ILLTLIZE W,
- swupdate TAI YA K—ILT S

mkswu OFE{L Z T fcBlc BEREINTWBR I TR EZFE>TSWU A X—IZEERLT
<TfEE W,

[ATDE ~/build-rootfs-[VERSION]]$ vi OS update.desc
swdesc tar —-version base os [VERSION] ¥

——preserve-attributes baseos-x2-[VERSION]. tar. zst
[ATDE ~/build-rootfs-[VERSION]]$ mkswu 0S update.desc
0S_update.swu Z{ERRL F L7,

ER S i/ OS_update.swu D1 Y A~ —=JLICDWTIE 73.235. . SWU 41 X—=I D1 VA
N—Iby ZSREE N,

- 16.221. 7=~ T4 RUVDERR) TAVAK—=ILT B
FlE%#E{TIT B E. EJLREI Nt baseos-x2-[VERSION]. tar. zst NBEEIRICFIBINE I,

6.24. Network Time Protocol (NTP, Xy kDO —2 « Y1 L -
ZOK3))

Armadillo Base OS Tl& chronyd Zf#> TWET,

FI7AINDHE (FERATZH—/N—71E) (& /etc/chrony/conf.d/ IcH D . ZEMAIC /etc/atmark/
chrony.conf.d/ D7 7 A ILHFEAIAAFT T, /etc/atmark/chrony.conf.d &« L7 KU IC /etc/chrony/
conf.d/ EEUT77FAINRADERET7AINZBEVWTHLLZET, T7ANMNDT7AINZERELVNESIC
AN S IS

BIZIE. NTP U —/X\—DERE S servers.conf [CEEEINTEI DT, TEI BERIEIC/etc/atmark/
chrony. conf.d/servers.conf D7 71 JLICEEH UL F T :

[armadillo “J#f vi /etc/atmark/chrony.conf.d/servers. conf (1]
pool my.ntp.server iburst

[armadillo ~1# persist file /etc/atmark/chrony.conf.d/servers. conf (2]
[armadillo “J# rc-service chronyd restart (3]

chronyd | * Stopping chronyd ... [ ok ]

chronyd | * Starting chronyd ... [ ok ]

armadillo:™# chronyc sources 0

MS Name/IP address Stratum Poll Reach LastRx Last sample
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~? my.ntp. server 1 6 3 2 +88ms[  +88ms] +/- 173ms

6.171 chronyd @3> 7 « 7 DEEH|

AV 7407774 EEDET,

T77MINEREVLET

chronyd H—EXZ=HEEHL £,

chronyc THUWH—N—DEHINTWE I EZBERULET,

6.25.eMMC OF7F—%UF>v >3y

eMMC [EEIC NAND Flash XEU DSBS T/I\1 XT9, NAND Flash XE [CIFEZIAH

LTHhS 1 EHLS SFREEORIBT—INHHAEHINBWVWEEBTIIRITTUESAREENH D £,
ZDRE., BREHMIKRITTELLL F—=9DHmHBVEERIL. eMMC AEET ECC (Error Correcting Code)
ZFRBULTT—Y%ZEJIELEY, LML \JE#T%EMﬁtkT SPMEIFTULESHEEHN X,
ZDfch, —EEVWTHLSREBBABLERV., SRORETIHAT2BEDT—IATIE. T—5RFHH
§Wk@ﬁ®ﬁﬁﬂm ICRDFET, BEMOBRICIET—IDHRAHUMIEBEZETL., 2DT—Y D5
ﬂﬁbﬂﬂ%?—&U?ybathUivo

Armadillo-X2 [C#EHEHD eMMC ICIEREIE F— 9 hAFmHAHESINGEWVRETH>TH, T—F U TV
VavEBENICITOMEZEH L TWETD,

(-~ R )

FUWERICDWTIE 76.25.3. EERMAKRICEET 2FIMTER) Z2RULT
<&y,

=

6.25.1. =% UF >3V DRE

F—HYUF>rgviE Jetc/conf.d/micron_emmc reten EWS 7 7AIVICEDINLERTF
use_system_time ICK > TUTD 28D DEEIZRULE T,

£6.19 7—4UF VI g yDEH

/etc/conf.d/micron_emmc_reten initiating condition

use_system_time=yes Linux &8 UeBFICRIEDOY T avh s THUERBLT
We5R1RT %

use_system_time=no (default) Linux &2& U ek ic B OB %

INTREIFTTULERU

T EHEECEDY AT LR TY,

328



Armadillo-X2 #&~ =27 )L

TS PR

/etc/conf.d/micron_emmc_reten
use_system_time=yes

NTP RTC
(time) (time)

|
systemtime
W self refresh

o SE]I’IME (CMD49)

i.MX8M plus

register
(time)

Micron
e.MMC v5.1 or later

W ( w self refresh

[etc/conf.d/micron_emmc_reten
use_system_time=no (default)

register

cnt+24H SET_TIME (CMD49) (ent)

A
Micron
i.MXgM plus e.MMC v5.1 or later

Secure Smart Report (CMD56, arg=0x39)

b

M6172 7—5UFvyavRBbIH—DAR
l) —

use_system_time ZBXICc LIcBEDT—% v avOEEAELUTICRULED,
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i t3 =12 +48h
i2 +24
t2 = t1 + 90000 re ;
J s t1 + 86400  }(25h) 2+12h :
Clock * (24h) ] : !
resource ( ?h) ! 1 !
t1 i : ! ;
" 1
- : : E :
1 : 1 1 '
1
: ! : : 1
1 ! 1 : 1 t
System . ! : .
power state [ ON OFF ON OFF ON |  ordf ON |
1]
eMMC @ U+ 4 6osblid] eMMC DUy MEE | 1@
SET_TIME 27> k2 FIRAlLE DHFFEIE
SET_TIME !
(C!\_ﬂ D4‘3) I Avaﬂab\% Unavailable é.‘lm Unavailable Ava-'lahq Unavailable \\ hvailab\% Unavailable
A T T ta
1
i Yty FEETS
: 24h Fr LY
emmc : : BEINLL
internal reg. ! 24hRICEBIIC 0 t2
. MERBRRFTREING | 26 T<habiTIEN Y X ?
v : : : - E
1 : 1 1 : 1 1
1 1 1
— — : ' ; . t
1
X 24h Lt :(—2 4h —),: :
§ LELEREETELL § §
Self refresh Self refresh Self refresh

K6.173 F—5 U T3>k~ H—0EES

6.25.2. KDFE UK TF—Y I TV a Y ORmEBREERT BICIE

Micron Technology hg#td % emmcparm EWSY—IILZES I &ET, T—FUT>>a >V Df
SHERAERIT DI ENTEET, HEHBERE U T eMMC REBICRESI N TWDDIEEITEIR. RIKE
TETEHOLY VY —E. BEDT—YUTrya VBOEENHD I, ROFIET. emmcparm
ZfE>TeMMC DBREER T DI ENTEFT, TOV—ITET—FITVIYaVNEBOI L%
e)I7)70Lya; EMUET,

1. emmcparm 2%V >O—KR9 3

LITOBRFERN SRFD emmeparm 25 7V AO—R9 %, I—HF—BEFENIDEICKDFT,

emmcparmhttps://jp.micron.com/search-results?searchRequest=%7B%22term
%22%3A%22emmcparm%20%22%7D

/ NZa7)UERRRTIF 5.0.0 ZFIALELE

2. NyT—Y%ZzRHT S
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IS FafR

[armadillo “1# unzip emmc_emmcparm_c_code derived from TN¥ FC¥ 25 v5.0.0 binary.zip

3. SSR ZEU§9 %

[armadillo “]# emmcparm/bin/emmcparm arm 64bit -r /dev/mmcblk2

: (B1)

| Secure Smart Report

Self Refresh progress of scan[215-212]:
Power Loss Counter[195-192]:

Current total ON time[131-128]:

Number of Blocks in Refresh Queue[99-96]:

Self Refresh Completion date [95-88]:

Self Refresh Loop Count[81-80]:
Written Data 100MB Size Count (from NAND)[79-76]:
Cumulative Initialization Count (from NAND)[75-72]:
Written Data 100MB Size Count (from RAM)[71-68]:
Refresh Count[55-52]:

1 (&B])

0x00000000 (0) @
0x00000005 (5)
0x00001b28 (6952)
0x00000000 (0)

OxFFFfffffd8148931 @
(-669742799)

0x00000002 (2) ©
0x0004889d (297117)
0x00005300 (21248)
0x0004889d (297117)
0x00000004 (4)

Q BEOEILITVILYYINEBOEW, O EWS T &

@O ERITIT-oEILIZUILYY2DHIVY—(E
© CILT7YUTLYYaEToREE

6.25.3. REMLRICET 2 EKIMEH

FERITR TR

CITETF—=HYITryaveaEHNICE IR SEBEDEKRICDOWTEHMICERBEL £9, Armadillo
TEHEALTWE eMMC ICid, =7 U Ty a Yy BENICETIDENTES TEILT7YTL Y
Vo) ERENDHEENEEINET, TN A—RE2BEDSEEE5NEEIRTEEXT, OTP D
feh—EREITDELTETEE A, COREIIBERFIC TeMMC RESL YR FEE AV Y RICADS
NICEZLELTT BUEBBLTWE EETT ) 2RELTVET,

1. Uty hRICEBRETI S

2. eMMC RERL Y RYMEE IV Y RICANSNIEZLRLUTT BULEEBLTWS ERTI S
2OREDZE. CILUTL Y Y aENRITEINEXTORNIUTOEED TY,
1. RAMIE>TeMMC DN\=FD7HULLEFVYT7hoz7UEYRENDS

2. —EFME (delay 1) MAIC. /RX hH5 SET_TIME (CMD49) & iFn 5 Y > KA eMMC I

1IN
3. eMMC Jy hrO—3FF. NAOBIHRELXEHT S

4. eMMC Oy hA—=FF. 741 RILICIE>THS—ERRE (delay 2) B ULIRICEILTVTL Y

Ya1%ERITID
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- ECCIZ—REDIFT—NULEWME (2) ZBATcEILICHLTOAEILTIYTLYYa%2E
79%

Armadillo TOEILZ U 7L v 1 HEEESH eMMC ANDORERUTDOELED TI,

% 6.20 Armadillo DF—7VF> > 3V DRE

setting value description

RTC ON eMMC REL YR DfEE SET_TIME
DEZLBRLTEILTIVILY Y2 %R
79%

Delay 1 60s Utw hEOD SET_TIME Bz1EEME

Delay 2 100ms 74 RIEREOEILT I TILYyYaE
TE TOENKR

/ FUWBEHRIIUTZSRLTLIES W,

Refresh Features for Micron eMMC Automotive 5.1
Deviceshttps://jp.micron.com/search-results?
searchRequest=%7B%22term%22%3A%22TN-
FC-60%22%7D

NABAYDYA hDREEFENDEICED T,

6.26. LInux A—XILDN T 5w a2 Ulc&EZICATY OREEFR
795

Armadillo (& Linux A—XILDBUV ZvaddE, DAVFRYTIANN—ICE>TIY AT LYY
EOSEEL, BEFHULET,

ZDEE, BEBICE>TAEIVDABHRONTURSfcdh. TNy THEHEICRDIZENHD KT,

Z ZTlE Kdump ZFAB LU T Linux I—RILAT w2 LIz & ElC X E Y DIREE(vmcore) Z R7EF
L. vmcore Z#&if 9 5 A EZRBNMULET,

6.26.1. Kdump % FIFE 9 % %1
ZZTIE, Kdump OETRIEZBEIT Z2FIEZEBNULET,
1. Linux 1—%JL D %M

Armadillo @ Linux A—X ) ZF7/N\NY TRICEELEXR T, AT THBNITSZ2ZDDOAEDELESM
EBEIRLTLIZE W,

1. EIREBEHDapk /XNy T —I%FBT 255
LUToav Yy REEITULED,

[armadillo ~]# persist file -a del linux-at-x2
[armadillo ~]# persist file -a add linux-at-x2-debug
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2. Linux 1—xILEEII RTZHEE
LTFDESICh—INAYTaFaL—yayaZTELTLREIL,

Kernel hacking --—->
Compile-time checks and compiler options -—->
[*] Compile the kernel with debug info <DEBUG_INFO> (1)
[ 1 Reduce debugging information <DEBUG_INFO REDUCED> @

Q@ FIvI/EANFT
@ FrvIiENALET

6.23.2. Linux =X %ZEEIRT D, 28RUT. ELRELVA YA M—ILLTLEE
W,

2. N\yvT—IDAVAKM=)
kdump-tools Z1 > A N—=JLLUET,

[armadillo ~]# persist file —a add kdump-tools

3. BE771ILORE
Kdump DRE7 71 L EREL T,

[armadillo ~J# vi /etc/conf.d/kdump-tools

#f kdump-tools configuration

 (BBg)

KDUMP_KERNEL=/boot/Image 0
HKDUMP_INITRD=/var/lib/kdump/initrd. ing @

: (18)

KDUMP_COREDIR="/var/app/vo lumes/kdump” ©

: (B18)

[armadillo ~1# persist file /etc/conf.d/kdump-tools (4

QO Lnux I—RILAX=YDNAEBELET,

O initrd FFBALBVWOTIOXYNTIMNUVLET,

® vmcore ZREIZDTAL IV MNVUEBELE T, 275 < &H 30MByte U EDEEZFEH W
ETY,

O 771N EKGLEULET,

4. kdump-tools —E X DE ML
EEIFIC. BEMIC kdump-tools U —EXZBMLT 5L SICLET,

[armadillo “J# rc-update add kdump-tools (1
[armadillo ~1# persist file /etc/runlevels/default/kdump-tools (9
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@ kdump-tools t—EZXDOBEBEEBEEMNICLET,
O TrMIIEXKEILET,
5. Linux 1—XILEER/NT X —F DIEE

Kdump THIFBT 2 XEY S X%, Linux 1—XILEENKF/NZ X —4 D crashkernel ICIEE U
£9, '6.21. u-boot DIRIBZHMDKRTE) 2SR L. BIEZH optargs ZHEL TLLE LN,

T ofITid. Kdump THIBY XA EY U X% 128MByte ICIEEL TWET,

[armadillo “1# vi /boot/uboot env.d/kdump (1)
optargs=quiet nokaslr crashkernel=128M 9

[armadillo ~1# persist file -v /boot/uboot env.d/kdump (3]
" /boot/uboot_env.d/kdump’ -> ’ /mnt/boot/uboot env.d/kdump’
[armadillo ~1# fw _setenv -s /boot/uboot_env.d/kdump (4]
Environment 0K, copy 0

[armadillo ~]# fw printenv | grep optargs= (5)
optargs=quiet nokaslr crashkernel=128M

[armadillo ~1# reboot (6]

AYT74 7774 ERLET,

T 7 # )L METH B"quiet nokaslr"D#& 3 ICEML TWET, T 74 MNMEDNARETHN
i HIERLU THEEH D Xt A,

77 EKEIELET,
ER=EEZTIAHET,
EERAALERZHERLET,
BEEL T, REERMRSEET,

Q000 ©0

Bl ET, Kdump ZFIAY 2SI T TI, Linux A—XILDY0 T v ¥ a2 ULBEIC, Kdump
lc K >Tvmcore WMRESINZLSICHEDFR U,

6.26.2. Kdump DOENERESR
Z Tl BEIC Linux h—XILZ o Ty a3t Kdump OEMEER ZTS>FIEZBNUET,

[armadillo “1# echo 1 > /proc/sys/kernel/sysrq (1]

[armadillo ~]# echo ¢ > /proc/sysrg-trigger (2)

[ 19.295633] sysrq: Trigger a crash

[ 19.299079] Kernel panic - not syncing: sysrq triggered crash
D (&)

[ 19.386503] Starting crashdump kernel...

[ 19.390426] Bye!

[ 0.000000] Booting Linux on physical CPU 0x0000000003 [0x410fd034] (3]

: (BER)

kdump-tools |makedumpfile Completed.

kdump-tools |kdump-config: saved vmcore in /var/app/volumes/kdump/202303101530
kdump-tools [Fri, 10 Mar 2023 15:30:39 +0900

[ 20.189148] imx2-wdt 30280000.watchdog: Device shutdown: Expect reboot!
[ 20.201853] reboot: Restarting system (4]
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: (EB8)
Carmadillo “J# Ls /var/app/volumes/kdump/202303101530 6
dmesg. 202303101530 dump. 202303101530 (6,

SysRg F—ZHBMELL XTI,

SysRq F—D"¢c"AVY RERTLTLInux I—XIE2ISv¥adtE£d,
Kdump ICIEE LTz Linux A—X A7 —hO—4%—ZRBBEETICEHLF T,
Kdump h¥ vmcore ZRE U . BEMNICHERELE I,
ERESNne 7 7ML ZBRLE T,

dmesg.[DATE] & Linux A—=%JLDOY T9, dump.[DATE]I& vmcore T,

Q00000

Armadillo OBE#EEINTE T#. Kdump OOV IR RS Ni=T« L2 kU (/var/app/volumes/kdump/
[DATE]/)h 5. Linux A—FILHV v 2 UFIRRETD vmceore ¥ dmesg ZfEFRd 2 2 &N TEET,

vmcore "MRESINZTA LIV MNIUB L. 20T L7 MNUYRICERE
N7 71 ILAICNSESNZHBEIEROOAYY RTESHTWET,

date +”%Y%m%d%HHM”

6.26.3. vmcore DHERR
Z ZTld. vmcore DRNBZHER T 5FIBZBNLE T,
vmcore DRNAZRERT BiciE. RD 3 DHNRETY,
. vmcore
- vmlinux
- crash AVY Y R

vmcore (&, 6.26.2. Kdump OENERESR) TIERL U 7= /var/app/volumes/kdump/[DATE]/dump.
[DATE] T9, vmlinux 8 &k W crash AY¥ Y ROEFICDOWTIE, LULTOFIEZSRULU T LI,

1. vmlinux O*E(E
BEEEL TW3 Linux 1—XILE—EICEIL RS/ vimlinux ZEXE L E 9,

6.26.1. Kdump 29 %K) TESE S5O Linux A—RILEBIRLEDIC & > TFIENER
DEI, LT THEBNITZDZDOFEDEESHZERLTLILE L,

1. EILREHD apk /Ny T —IICEENTWVS Linux I—XRILDEIMEL TWDIEE

LToavy REETLTvmlinux ZBE UL X9, vmlinux &, RANETYTFFHETHE
9 % /var/app/volumes/kdump/IcEEEL £,

[armadillo “1# cd /var/app/volumes/kdump/
[armadillo /var/app/volumes/kdump]if apk fetch Llinux-at-x2-dbg
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[armadillo /var/app/volumes/kdumpl#f mv Linux-at-x2-dbg-[VERSION]. apk Llinux-at-x2-

dbg. tar.gz

[armadillo /var/app/volumes/kdumplff tar xf Llinux-at-x2-dbg. tar.gz

[armadillo /var/app/volumes/kdump]i#f Ln -s usr/lib/debug/Lib/modules/[VERSION]/vmLinux .

2. EILRUT Linux H—XILDEEL TWBBE
EILR U Linux h—xILT7« L7 NUETIC vmlinux BMERE N TWE T,

[armadillo “J# Ls Linux-[VERSION]/vmLlinux
Linux-[VERSION]/vmlinux

vmlinux % /var/app/volumes/kdump/IC AE—L T £ LY,
2. crash <Y Y RD#(g

crash AV¥ Y REFBITBAHIC. 6.24. FYKRY—I T /DNERTBAAXA—IEFS, 58
B U Tdebian AT FZ/ER LTI W,

crash AV Y RAFIHATESZ T4 AN Ea—YaryTHNIEE.
debian A ZFHL THEWE B A,
=

Toav v RaEfTUTCcrashzZz1 YA M—=ILULZET,

[armadillo ~1# vi /etc/atmark/containers/kdump. conf

set_image localhost/at-debian-image: latest

set command sleep infinity

add_volumes /var/app/volumes/kdump:/mnt:ro ‘]

[armadillo ~J# podman start kdump

Starting ’kdump
8e7ad42534e3tb968dbf597d679246346ae41766ac33ab0265008130a7bf7d11
[armadillo ~]# podman exec -it kdump bash

[container /1 apt install crash @

@ KXk OS o /var/app/volumes/kdump 2T FAD /mnt ICX 7Y RTBELSIC
RELEXT,
O crashIdYYREED crash/\yTr—3I %A VA R—=ILUET,

3. vmcore OFER

TDaAN>Y R%ZEITUTcrash ZEE U X I, LEICEKINT % & crash O 7OV 7 DR RS
N, FEEOBIFTZTSZENTEBZLSICHEDET,

[container /1# crash /mnt/vmlinux /mnt/[DATE]/dump. [DATE]
 (BBg)

crash>
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crash DOV Y R—E&ld, help VY RTHERTEET,

= crash)> help

help D3IICAY Y REEZ2ZE, ZOANY ROFEMAEERT
EET, AlELThbt IVY FOFFEHIFUTOL S ICHERTEXT,

crash> help bt

6.27. JAYVFRYITHAN—

Armadillo-X2 DU 4 v F Ry 754 <—& i.MX 8M Plus ® WDOG(Watchdog Timer)ZFIFE L T
WX,

VAYVFRYTITAY—E U-Boot Lk > TEMELENETT, FERETY LTV MNKEREIZ10#
ICRESNK T, Linux h—RILIE, VAV FRYTIAI—RZTANDPERLRICT A LT 7 MRE
Z 60 MICHBRELEY,

ASHDERTIAYFRYTIAI—DEYINTERLLBDIALTIRTZE, YATLUEY
RAEELXT,

VAYVFRYTIAN—DREELEIF, ioctl VAT LADA—I)VIERATITD CENTEXY,, FHFllRER

[CDWTIE, Linux I—XILDY —XA—RIZEENTWS RF 1 X k(Documentation/watchdog/
watchdog-api.rst) 2B U T<f2E Ly,

DAVFRYTIAR—ZFELETEHIERFITEXR A

=

6.28. IO~
6.28.1. BifEOZICDWT

Armadillo-X2 TIE AT LANHEAT 207 O—E8IE. —#iV7% /var/log T« L2 KU Tldia<. /
var/at-log 7« L7 NUIcHAESNhE T, /var/atlog & =K T 7AMII AT LEFRID/IN—F «
VIR TWBDT, =R 7 7AMILV AT LAICEBENRELCIHEETH, /var/at-log D/X\—F «
VavMEETHNIE. AV T 7AILERDELU T, FEEZOREITICHIAT I ENTEXT,

BEOOYIE /var/log/messages [cH AT ET,

/var/log/messages (&7 71 IL A AN 4MB [cBhB &O0—F—hSh /
= var/log/messages.0 ICBEISNE T,

337



Armadillo-X2 8@~ =27 IR

/var/log/messages.0 NEEYT 2RET. EIC /var/log/messages D
7714 ZXH AMB IZ7 > 2B & 1&.  /var/log/messages DAA
Ht /var/log/messages.0 [c EEZ XN %9, /var/log/messages.1 (&
EREInNEt A,

6.28.2. MFO 7 ZED HT

A2 7 74L& /var/atlog T« L7 N UKRIC atlog EWS 7 7 IILATIERSINTWSD T, Zh
EERBDT« L7 MNJICAE—T 2 ETHROEEET, U, eMMC EDIL—KT77AILY AT LD
BhTLEVEIHTELRWNGEEIE. microSD A— KM SEET 2 TAYV 77 ILERDHT Z &N
TEXY,

/var/at-log/atlog (&7 7 1LY XH 3MB [CiRBE&EO0—TFT—hkEh /
var/at-log/atlog.1 [CBEIZINE T,

= /var/at-log/atlog.1 "FET BIKE T, FEIC /var/at-log/atlog D7 7
AL ZXH 3MB ILR > feig&ld.  /var/at-log/atlog DRED /var/
at-log/atlog.1 ICEEZEEN XTI, /var/at-log/atlog.2 [FEKINFE
Ao

6.283. AV 77117 A—< v b
O 774 LORBIRTERARNTF—5THD. UTFOLSHBTA—T v McBo>TWET,

HEF armadillo O L~NJL #Ee: AvE—

M6.174 BFO/ D7 A —< v k
atlog ICIFUTOABTMRESNTVEXT,
- AYVAR—IVRED/IN—T 3 VIER
- swupdate IC& 27y 7TF—KhDAMGEN-Y 3 VEE
. abos-ctrl / uboot ® rollback B¢t
- uboot T wdt [c K HBEEBNG > fiFaIcEDEM
6.284. AJRAN—T 1> avIicoWT
OJ'WA%TH S /var/atlog T« LI kUIciE. GPP T$H% /dev/mmcblk2gpl /X\—F ¢ > 3>
MYTYREINTWET, CO/N—T 71 Y3 VICHENBEENEELHEEIE. /dev/mmcblk2gp1

D7—%% /dev/mmcblk2gp2 [caAE—U. /dev/mmcblk2gpl (& FAT 77 A )L AT LTI #—
RYRENET, CON—T4 Y3 VOEEF VI FI AT LAESFICEBNICETEINET,

6.29.viT7 ¢ ¥ Z2{EHT 3

ViTFq ZiE. Armadillo ICBETA Y AR —ILENTWETFIANIFTFAYTT, AETIE.
Armadillo DERE7 7ML DREREICVIZT 4 Y= FERBLET,
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ViZT %l ATDEICA YA M—=I)LENT3 gedit P emacs BEDTFRANIT 4 ¥ &IFERD,
E-—REF > TVWBIEDKERFTFHTI, ViOE—RICIE, IV RE—READE—RDHBDHFT,
OXYY RE—ROBICADUAEXFIERINRTIAYY RELTHRLDNE T, ADE—RTRXFOAAN
TEET,

AETRIIAVY ROIIEATDE TRITIBLSEH L TWERI A Armadillo TERU L SICEITT
B5ENTEFXY,

6.29.1. vi DS
viZiEE T SIciE. UTOONYYREAADUVLED,

[ATDE “1# vi [file]

6.175 vi DiLE

file ICT77AINBDINAEIEET S E. 7 71 ILDRE (+file+ M EE U AW IXFRER) £1TWE
T, VildOVYY RE—RDIRETEEILE T,

6.29.2. XFD AN

NFZANTBICIEANY RE—RDNSANE—RABITIZRENHDET, AV RE—RHNS
ADE—RICBITITDICIE,. TR 621 AHE—RICBITIZITYVR, CRIAVVYREZEADLETS,
ABNE—RABTRIE. F—ZANTNEZOEFEXENANINET,

#£6.21 AAE—RIEBTISHIATUER

vV R Eh{E
i H—VILDH BEFRHNSXFANZ A
a N—=VILDHEZIHNSXFANZFHE

ANE—RHSOAVYRE—RICEDIZEWGHIE, ESCF—ZANTBIETRDIENTEXT,
BEDE—RIODSHBLE>THEIF. ESCEF—Z2ANL. —BOAVYYRE-—RARSZEICEDIE
A EER

n BAREEBRHEEZ OFF IC
ViDAY Y RZE ANT BKd ATDE OHARFEAS Y X T L(Mozc)Z= OFF

LTSV, HRBADY X T LD ON/OFF (&, ¥A/£2H+F—T1T
STEMNTEXRT,

M. Tay #PNZNOONY Y RZAANUVEBEDXFANOHEBMEZ K 6.176. AHE—RICHBIT
95OV ROFHA) ITRULET,
H—YIL
Amﬁ;Ho

lija<or _jt_ laja<orR
ANRaEE ANRaEE

K 6.176 ANE—RICBITI SV ROFHA
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vi TOXFHIBR

OvY—ILDOBREIC KL > Tl BS(Backspace) ¥ — TXEMHIBRTE T,
= "AHy XEDRANSNZEENHDFT, Z0HEIE. 76.29.4. XFDH|
BR) TEEATAAVY RZFEAL. XFZHIBRL TSV,

6.29.3. h—VILDOEE

ABF—TH—YVILOBENTEXITHN, IV RE—RT ™R 6.22. h—VILOBHITV R, I
RIAXYRZEZANTBZCETEH—VILERBEITEZIENTEET,

&®6.22 Hh—VIOBEHIVYVER

ﬁﬁ

C 1 XFEE
j L1K%@E
Llc 1 XF#B8
alc 1 XFBE

6.29.4. XFDHIER

XFZHIRY 2551} IV RE—RT 5% 6.23. XFOHIFRAVY Y R,

23. R [CRI ANV RZEAAL
EJCIN
R 6.23 XFDHIBROT R
aRUR Bn{E
X A=V EOXZE Y%
dd BIET % MR

'x;y ANYY R, Tddy AY Y RZABDUESEICHIBRENSXF%Z X 6.177. XFZHIBRI 2V
RDEBE) ITRUET,

13—‘/)I/ i
r=—Mm--T" dd]av>RT
TArmadi |o_i+— B &N 5 X F
[x]aA<URT
HifRsh b XF

K 6.177 XF%zHIBR9 2V > ROt
6.29.5. REERT

T771ILDRE BTZT5AYVR%E TR 624 FRF - &7aAY VR, [KRUET,

=624 RE - KRTATYVR

BIfE

EEAERETTICRT

7 74L& +file+ITIBE L TRE
77N %E EEEFRELTHET

NV R
:q!
wlfilel
H|
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IS FafR

BRESKRTEITS>AVVRE T

1 (AEDSRUEXZAVY R 2ERALET, " "F—2Z2ANT S

CEETHICA=—VILDBEDAADLEOT Y RPIRREINET, AV REAN UL Enter F—%
gET, AV RDBEFTENET,

6.30. EXHILR
6.30.1. M RAER

% 6.25 I RAER

IEH £s Min. Max. BA{T 5

BIREE VIN -0.3 13.2 \ -

AHEANEE VI,VO(VDD_3V3) -0.3 OvDD+0.3 \% OvDD=VDD_3V3
VI,VO(VDD_1V8) OvDD=VDD_1V8
VILVO(NVCC_SNVS_1 OVDD=NVCC_SNVS_
V8) 1v8
VIVO(VEXT_3V3) -0.5 7.0 \Y -

USB vV —IEREE VBUS_CNSL -0.3 5.8 \ -

RTC Ny o7y J7ERERE RTC_BAT -0.3 55 \Y -

EEREEH Topr -20 70 °C BEREZE

6.30.2. #EREESRM

T BRARERIE. H5DBERFRAEPHBRINRICENT, BRTHEAT
FR5IRVMETT . EFLDMEICKT L TRAZ D > TIEALSLES L,

% 6.26 HEREERH
IHE i Min. Typ. Max. B &
BREE VIN 10.8 12 13.2 V -
USB av VY —ILEREBE VBUS_CNSL 3.0 5.25 V -
RTC Ny o7y JEREE RTC_BAT 2.4 3 3.6 V Topr=+25C. MIHEh:
CR1220 %
6.30.3. BIRH L1k
% 6.27 BRI
IHE Eich Min. Typ. Max. B &
5V &R VDD_5V 4.85 5 5.15 V -
USB1_VBUS
USB2_VBUS
HDMI_5V
3.3V ER VDD_3V3 3.135 3.3 3.465 V -
VDD_SD
VEXT_3V3
1.8V &R VDD_1V8 1.71 1.8 1.89 vV -
NVCC_SNVS_1V8
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6.304. ABHA VT —7 1 —ADESHLRR
% 6.28 IhiRAHB A E Y DESEK(OVDD=VDD_3V3, VDD_1V8)

IHE i Min. Typ. Max. B w5
N LRIVEHEE VOH 0.8xOVDD - OvDD V IOH =
(VDD_1V8) 1.6/3.2/6.4/9.6mA
VOH 0.8xOVDD - OVvDD V IOH = 2/4/8/12mA
(VDD_3V3)
O—LANJLBHERE VOL 0 - 0.2x0OVDD V IOL =
(VDD_1V8) 1.6/3.2/6.4/9.6mA
VOL 0 - 0.2xOVDD V IOL =2/4/8/12mA
(VDD_3V3)
N LRIVAAEE VIH 0.7x0OVDD - OVDD+0.3 V -
O—LANJLAHEE VIL -0.3 - 0.3xOVDD V -
Pull-up &4t - 12 22 49 kQ -
(VDD_1V8)
Pull-down 471 - 13 23 48 kQ -
(VDD_1V8)
Pull-up &1 - 18 37 72 kQ -
(VDD_3V3)
Pull-down #&47 - 24 43 87 kQ -
(VDD_3V3)

& 6.29 IR AB I E Y DBIRHRR(OVDD=VEXT_3V3)

IEH o= Min. Typ. Max. By ke
INA LARIVHAER IOH - - 0.7 mA -
O—LARILHEAER IOL - . 1 mA -
INA LRIVASEE VIH 0.7x0OVDD - OvDD+0.3 V -
O—LAXRILAHEBE VIL -0.3 - 0.3xOVDD \ -

6.30.5. BIREIFRDOEAL
Armadillo-X2 OEREIROER G "X 6.178. EREIEDOER, ODEHED TI,
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Power Input1 VDD_5V NVCC_SNVS_1v8
CON14 - DC/DC
Input Current
3A(max) 4A x100% / 4h VDD_ARM
Power |npu[2 4A x 200% / 5s Output Current =
CON15 1pin = 4Ax300% /0.2s  GA(max)
VDD_SOC
Output Current
VDD_1V8  2A(max)
i.MX 8M
PMI
C NVCC_DRAM_1V1 Plus
Output Current
VDD_3V3  3A(max)
VDDA_1V8
NVCC_SD2
LPDDR4
VEXT_3V3 Secure
[ | DC/DC - Element
GPIO1_1008 —|EN
Output Current
2A(max)
eMMC
e
Ot LDO EtgeHrYet
GPIO4_1019 —| EN
Power VDD_SD SDI/F
e I CONT 4pin
GPI02_1019 —®| EN
Output Current 200mA(max)
Power USB1_VBUS USBI/FT
¢ Switch CON4 1pin
GPIO1_1009 —BEN
Output Current TA(max)
Power USB I/F2
? Switch et 2SB2YBUS e CON17 Tpin
GPIO4_1001 —®{ EN
Output Current TA(max)
VBUS_CNSL USB CONSOLE I/F
UART/USB = CONG 1pin
HDMI I/F
¢ E‘mi}: 2 HDM) CONS8 19pin
VDD_1v8 —M EN
Output Current 400mA(max)
Output Current 1A(max) MIPII/F
© CONT10 15,30pin
Ext. I/F
gu(gut gurrem Zi(max b CONT1 1,2pin
Omput Currem 3A(max) CON11 30pin
[ 3 utput Current 3A(max) L cont131,32pin
Output Current 2A(max) 3.3V Powe{' Outl/F
CON16 2pin
RTC_BAT RTC Backup I/F
R —' ’I—T—k’_— CON13
R
RTC
1

X 6.178 EIREIEE DM
ANBEVIN)ZERIC TEEBECEBRL, AOBRELVUEN VY -T2 —CHIGLTVET,
BAVI—T2—APAAYFVT - LF2L—FDRRENEREZBIRWVE ST, HEBERDE
o, HIGBRORE 272> TS W,

WA 5 —7 1 —AADEFIE GPIO L&D AV A THBATEZ LS IEB>THD . FELBEE
AT7F BT ABALHTETT,
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BRY— V20 RE179. BRY—T VR, DEBDTT,

VIN

VDD_5V 3.0(typ) 3.0V(typ)
20ms

>

NVCC_SNVS_1v8 / \

PMIC_ON_REQ | [
20ms R
VDD_SOC |/ POK
8ms|
A S
VDD_ARM 2ms W POK
N

-— —
VDDA_1V8 2ms | £"poK
8ms
o e STl
VDD_1V8 2ms | ooy
8ms|
it e
NVCC_DRAM_1V1 ms POK
8ms|
ni B

VDD_3V3 2ms | FooK
8ms
= e = -

n

NVCC_SD2 ZmSV POK
8ms|
20ms - =
POR_B
T
VEXT_3V3 V

POK: Output Power good. 85%(typ)
T1: Controlled by GPIO

6179 BRY—T7 VR
6.30.6.1. BIRA VK

Armadillo-X2 ICER(VIN)Z & AT B &, VDD 5V. NVCC SNVS 1V8 DIETEIRENMNILE EAD.
i.MX 8M Plus 5/8T7—YXI XY ~NIC I PMIC_ ON REQESNEHETNET, /XTI RXIAY
NIC IE@PMICONREQESD 7 —hZzHME, BRAY>Y—T > XZ@AHK L. VDD _SOC.
VDD _ARM. VDDA 1V8. VDD_1V8. NVCC DRAM 1V1. VDD 3V3. NVCC _SD2 ml&lc EiR %
Y5 FEIFEYT, PORBESHEREINDE, VIhDTICED, VEXT V3 ZEEDY A VI T
5 EFBZENFRETT,

6.30.6.2. BRA 7K
poweroff AN¥ > Rk D, PORBESNFH—rEndE, NT—IXXIXYNICIFERAT7>—

TYRAzZRBL. BRAV YTV RERFHFEDIEETERZILE TIFET, Armadillo-X2 DEIR(VIN)
=Yg 5 &, VDD 5V, NVCC 1V8 DIETERMNILE THMHD ET,

6.30.7. Ut v ~EIEDEEL
Armadillo-X2 @ Ut v MEIBOERKIE TR 6.180. Uty NEROBR, OLHDTT,
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PMIC_ON_REQ

»

i.Mx8m | J2C2
Plus WDOG_B

> PMIC

P

POR_B

£6.180 Ut v ~NEEROER
6.308. YUYy k=T VR
Uty hy—rv2iE T6.181. Uy hy—T YR OERDTTY,

HW RESET

VIN

VDD_5V

NVCC_SNVS_1V8
250ms

VDD_SOC POK
8ms| \————
iy R
VDD_ARM 2ms | oK
8ms /
LS .
VDDA_1V8 ™17 Pok
8ms
Bms| > afl

E— 2ms [
VDD_1V8 POK
8ms|
iy P Tl e
—_— 2ms
NVCC_DRAM_1V1 POK
8ms|
™ —| —
VDD_3V3 2ms | £BoK
8ms|
Iy e o
ms '
NVCC_SD2 \ v POK
8ms|
—_— 20ms
POR_B

T1

e
VEXT_3V3 \

POK: Output Power good. 85%(typ)
T1: Controlled by GPIO

K6.181 Uy hy—o 2R

Armadillo-X2 D/\—RZ7x7UEy MZlE 12Clc&dVEy N DxyvFRYIGAT—ICLD
Uty hDHBHDET,

NT=XRXIAVKICH, N=FRDz7 Uty eI 5E. PORBESZ7Y—MULTERA

73— X%ZRBU. VIN. VDD _5V. NVCC _SNVS 1V8 IS DERZIMLE T, BRA T —
TUADED o1 250ms BICERA VY —T Vv A%ZRBL. BRIBRASNE T,

6.30.9. A& D5 O EIREIE
6.30.9.1. UZILF A LY Ay 7 H5 OEIRHE
UZILEA LTy T DEIDARMESE, .MX 8M Plus ® ONOFF BV ICHHESh TWH T,

Wreboot AV Y REiF, 12ClckbhUEY hENET,
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RTC ONOFF PMIC_ON_REQ
INT >

»
>

i.MX 8M

PMIC
Plus

POR_B

A

6.182 ONOFF [ClEg DHERL

ONOFF E5 %z —EREU L, Low LRILETFT B ET, iMX 8M Plus DA VREE. A TREZYID
BZ5IENTEFRT, AVREICKZD E PMIC_ ON_ REQESN 7Y —hEh, VI KTz T7H5D
HEHTERIML TS HDZRVT, INTOERMEGSNE T, AT7TREICESH L. PMIC_ON_REQ
ESENT« 7T —hEh. VIN. VDD 5V, NVCC_SNVS_1V8 LUIADERNMIKcnNE T, A VIRKRE
NoATRREICYIDEZ 5B 5 WU LE ATRENSAVIRREICYIDEZ Z5E1E 500 X UM
E. Low LRIV ZREFFT2BEDH D ET . AVIREE I OA 7IREIZ. NVCC_SNVS_1V8 Hiitia =S
NTWBROH, FRESINET,

& 6.30 A VRRE. ATREZYVDEZT BED Low L RILRRFRE

LN Low L NJLREFRFHE
7 REED S 7 7 IREE 5 ML
7 7IRED S A VIR 500 = UMLE

Z 7IRREIC U T Armadillo-X2 OEJR(VIN) 2k U feigae. > F v Hic
EX ONEERNRT 2 ETRHATRETH D ENRBSNET, 47
REEA(RIE U o REECERERA Ule < BVMBEIE. —FRRIM 2T
EEERATINELNHDET, BREY MIEDAC 75 75 DBEIC
DELRBEEUTOEED T,
. DC 7S /A TEREVMI LSS - K95 7

- AC 7S VITERZVIMILIZE : K 1 2
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IS FafR

6.30.10. FEIRK
6.30.10.1. ERHRE

0,48
C A )
<L T ] w$ S¢ LH—HJ
™~ ~
14,5
98
o1 16
55,8
17 =
% — o < =l
EnlElS ;/ﬁE 5y sotrs Port -
= S es =
3 254 71T =
o|p = |
3 =
9 =
X ==
2= 925 3 =
2,35 a =
—\ 0 o =
2,54 —
n /4/ 3 @ —
g S al —
B o7 oo 2- 23 S ¥ =
r 000l ooo =
-l.) ©oQ000O 0 =2 6‘5
o 8 425(CARD CENTERD 2 o =
] 5o
%‘ 3"“"“" °%q } -:-n 2‘ © 4‘1
M n| o
o) O QL e n —
s (TR ,%%D T Rk
t I | = TTT i
3 7 =
o 2/t e Ne 12 ;ﬁ B /Jf MLOT 32x52 T
35,5
355
5357 PARTS HEIGHT MAXS,2 EXCEPT CONNECTCRS
71,15CCONNEC TOR CENTERD
PARTS HELGHT MAX. 2,9
%25
103,2
1112
112
115
16,6
14,5 w29 =2

3,5

35
-
W
7.2

[Unit:mm]

6.183 ERFINK

ERBIRPHREEICLD, EREOFRUE. SSREEICRDIED
BDEY, T—APILRERZRET 256, HEIEEORBZS >~

ETORFZEENNLET,

aXa

DXFERXDEREZ "7y h~x—27 7/ Armadillo 1 b1 15 g
AZBRITOREART—%) LTI YO—RARETT,
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6.31. A7>arm

AKETIX. Armadillo-X2 DA 7> 3>

7 6.31 Armadillo-X2 BEDA 7> 3 v im

[CDWTERBBULE Y,

=6

BE

i

Armadillo-X2 A 7Y a v — X (EEE)

OP-CASEX2-MET-00

T=RAETIVICHE

CPU &> — ~ 15x15x4mm 10 B v ~

OP-THS-151504-00

Armadillo-X2. G4 7—XET/)L VESA HtEEER T
L—h

OP-CASEX2-VESA-00

AC 7% 7% (12V/3.0A ¢2.1mm) FEER

OP-AC12V6-00

Ry MHB

6.31.1. Armadillo-X2 A 7y a v r—X(&EBHR)

6.31.1.1. BiE

Armadillo-X2 BDO 7 LI 8T —XT9, EiRZINHIZIRET, DC Y+ v 7. LAN. USBx2. HDMI,
USBIOvVY—Ib., AA4vF. LEDICFIERT B ENAREER>TWET,

6.184 Armadillo-X2 A 7> 3 v 5r—X (EBH)

% 6.32 Armadillo-X2 A 7> a v —ZXty MEE&)ICDWT

BAA Armadillo-X2 A 7> 3o -ty MEEH)
BE OP-CASEX2-MET-00
vy NAB FILET—R, T—RARYx2, Armadillo-X2 BER*® x4

5% 6.33 Armadillo-X2 A 7Y 3 v 5 — X (&R &) Dk

Zp=) N7 SAVAZILYA N

RE 1.0 mm
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A7 YRORBFICFEYT 2MESBRONMTREEERRETIOTST
‘:> ALIEE W,

6.185 A 7> 3 7 — X (EEHR) DINTES

6.31.1.2. AL T
AL TFIRICEL T, T472. A7 35— (EBE)NDOHEARTIF) Z2BRULTLIEE 0,
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6.31.1.3. FEIRK

21
2-C1
<
L)
Tel
|
o ©
15,5
123
3-C1 3-C1
NP SA VAR
84,1 <
M2.6 MY 7Y 34,1
M2.6 m¥ov
Va o Ve
‘7J ® )
(=1 =1
< <
&
1
—3 |
3,8 3,8
15 1,5
Ni [ T ) ]
S 2. _
) HE=ATSAVEAT LA
#E=1.0mm
NEZHR=)IS B 0405-m
Bfff=mm

6.186 7 —X (E)FPRK

350



Armadillo-X2 #&~¥ =27 IR

121

M2,6% v 78— v FiT
MEFRLAHILIE

40

n X \ioou
N \
25 71
5 4-M3EBEILAR—Y
60,5 L=4R~ 3,8
= &
N
&/ %J/
pny
M268 97 =y ¥ IMT
\é o MEAAH MR
Vai
O e R 7o -t
EEEBAARTHL 5 e
K=y v rEEsmmI T X
2-M38 v FRX— 1y v ImT
EEEBANRE AL
K= > I 15mmEL T
- ¢ o
; AT 54 VER
S
N\ /":)\ 7
R N © /
3 109
3.8
ﬁ>7 93,5
258 2 64577Y,
2,43 | 6,9
17 8,3 15,5 {10 1,7
= I ;
o o 151511 113,44 @4 =
n | A —
= | & | 5 ol
< o ] ) ;
HE=ATS1VATLTMF
4.85 2] #E=1.0mm
21,9 — Bfir=mm
38,25
56,27
74,15
85,65
95,5
106,2

6.187 77— A (T)ERE

DXFERXDEREZ "7y h~x—27 7/ Armadillo 1 b1 15 g
AZBRIFTOREART—%1 LTI YO—RAETT,

DC Y+ v 7 (CON14), USBaA>V —I)L1>%—7 z—X(CONB). SD
A7 —7x—X(CONNE, MAXRIYDEMNELD P UERSICEKEL
TWBTcs, NEBHL S DRIEDARERIZE. HOZESKALEEZT 51
7T, BRLI B EDHRETT,

T—ABEERAD M3 DR U% 2 DEAELTWEYT, EODRRERD F
TDT, EREPIHRICRUIEREL TWRWD, T HESED £ F
BALiEE 0,
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EiRk
T—2
T RUAERBICEMULAVEIISER

6.188 T —RAZEEY HFRDER

6.31.1.4. Armadillo-X2. G4 7—XE7)L VESARREERTL — ~

Armadillo-X2. G4 7 —XETJ)L VESA HEETER 7L — & VESA FHi&(100 x 100mm) i U
T LEPEZY —R EIC Armadillo-X2 £ KO Armadillo-loT — k7 x4 G4 DT —XAETILZEE
DRFTZIHDERETT,

()

()

@ amy)

(%)

X 6.189 Armadillo-X2. G4 ¥ —XEFJL VESA REEERA 7L — bt
% 6.34 Armadillo-X2, G4 —XAETFTI)L VESA HIEEER 7L — Kk cDWT

BRE Armadillo-X2. G4 &—XEF/L VESA BREERA 7L — k
BE OP-CASEX2-VESA-00
v FRB VESABREEER7L— ., F—XEERBUx2. 7L—NEEBRUx4
# 6.35 Armadillo-X2. G4 7—XEF)l VESA BREER L — bk D4k
& =
e #k
+% 120 x 123 mm
RE 2 mm

Armadillo-X2 A7 3 v —X(&BR)DEHEICIE. T—XBEERD M3 DX INRH 2 BFFHH X
¥ CON=ZFALT. VESARRBEERTL—hZ2ERODNFET,

VESA BRREERTL —hDHRRAICH B 2 BRADRD, T—ABRDMFIFTEDONRTY, T—AEED
NE VESARRBREER7L—hDORUEZEDLE T, MbAMISNTVWBENS, RUENT >ED
INFEBET, RUZMHTIEE WV, HERDORUMG ~LTIE 31.5cN-m TI,
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X 6.190 5 — R I VESA FHIBEERA 7L — M ZED 17
Q@ /U M3. L=4mm) x 2

WEORREZDFEFITDT, MEBRUUNEZ SERDIGE. T —IXRED
EiROMRBICR UAERL TWRWA, +HIC SRR S W,

VESA FEEER 7L — D 4 BOA, VESA F#&(100 x 100mm) It L 2R T,

T—ZED 13 EHD VESA HIREERT L — b %Z VESA FRE(100 x 100mm) [ L7e T L EV
TV —REICWDMITERT,
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o o o o o

L

PaN

B 6.191 =5 —Ic VESARBEER 7L — b ZWD i
A > R L (M4, L=10mm) x 4
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