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23 Ty Y AILE, BmFEDH
- NXP & i.MX 8M Plus & - Bl % SR 0IE

Arm Cortex-A53(1.6GHz)4 O 7 ® SoC Ti.MX 8M Plus; (NXP Semiconductors &) % #&&, L
TWEYT, ZILHD Y1 X(1080p)dD H.264 T> d—K/FA—RiEEHEAEINTE D, BE*%
EELLBHSD Al IBEHTEETT,

. 77y LR - NBIERE

SREEONMIBITY Y AILETE, EMERESGERN THNITULIBENMNMET UBRWEE ZHF TS
F9, CNEFTHRENHEHUNSIEEETEERAWCLEIFTZ2 77 LR - INBISRET T, EERPC &
DELRMCBEBATDZIENTEET,
- ATV aVTERTIVE T —X%EEIRTIEE

A7V aVTERHOTZILIT—IANHESINTWEY, BETH S SoC Z X1 Vih— RKDEMFIC

LAT7IRU, E—=bI VI RBREEFEDLITZILIRHOT—AICEERT 52 & T h—RNEBEEKT
FRITZEDEIBICEZELBEEZERADET,

SoCzR—FEmEICER

1 I—l i Nl oF: NV
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A—TVTL—LEERYYFEZY "OM Series) (&, Armadillo-X2 TENMERESREH D TINA
ATY, 10.1/156/21 54 > FhESEFTIZEIRTEXT,

- Armadillo Base OS %

FTArmadillo Base OS) ###HUTWET, 2—F—BENY— MU o1 Deex BHICKST - B
HKUTEZAD I ET, ZHRBEARBEEDIENTEEXT,

- EFITILXYNEE

NXP Semiconductors 80t 1 7T L X~ TSEQ50;, #EHEEH LU TWET, chhEERT
32&T. I\—Rox7Rootof Trust lic&BdEWEF 2T %2KBTEET,

2.1.3. Armadillo Base OS & &

Armadillo Base OS l&. 7y hN—0 70 /HMRHITZERTA AMNIE2— 32 TY, Linux5.10
HENR—RIC, AVTTEBEEE. VNI 77y 7I7T7—MEE. XY NT—IOXYR—=—Iv—REICH
Ibe HEREERE LIV /U K0S T, Z2H0EWEREZERLET,
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i bl o w200ve [ IS OS5 300me EF I 1)
ERRRER . e Armadillo Base OS

AYTFI T (podman) #100MBLLT

Linux Kernel 5.10 | PSRl Bootioader 32ve RrIETO)
. U-Boot

e EmadilloOS
ase EEE:._‘;;; SecureElement (nxpxseoso) . J

2.5 Armadillo Base OS & &
- OSoavIXT ME
OS EBoMaesR/IRICLIccET, EXxaVUTAURIEEBRLTWES, PYRY—IFT7
JDRRIC Ty T T — N ERMT S0, BttFaUT o loT #e5E UTREBICE D ERT
HENTEZET,
CAVTFHIICKB T TV — 3 VER
F7Vo—=yaveE 'Oy BATOSHSDEUTEETEZS /S, AVTFcEDT7v S

TFT—hDHAETT, YRRy IR{EEhdZ &lcLD. BESDYV IRV 7HS5DOHEICKNT
HRBEHRDREBICEIMZRELTT,
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- Py T T MERRERERE

XY RT—27% USB XEU., microSD A—R. Armadillo Twin [C &3 7 v 77— NEpe & 1Z%#
BHLULTWET, FUKEBEINLEYINIZTZOHT Y TTF—KNTEZHEAY. EDT Y TTF—
NEREHLHAESNTWEYT, OS: J—hO—%— - AV T+, Telt%BRT SH_HE{L
L. UANY —HEER B TWET, AN —T7 Y ITF—MNCKBUIBAETH, EERDREICO—
W\ I FBZENTEET,

7y 7Tr—hrREERERSOREICO-INYS
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AVTFFHICF I RAERERTTEBTZIENTEET, TNA AHICFETEZEF2 7T
LXY NEEET3IFH, EFx17BE TOP-TEENR], % F)AAIRERIRETIREH L TWET,

2.1.4. Armadillo Base OS DX VT F YRR I—E&TF v FF— NS

Armadillo Base OS (& Armadillo Base OS #&HE F DY R— NEARR [https://armadillo.atmark-
techno.com/abos-support-timelinel]ic Lfieh> T, Py NN —20 70/ eFaVT«47v 77—k
DR, BEEHEEED/N\TEIE. SIFARWEFIGEEDEMNZ#EMNICTVW., I——EU T OmELEIC
BHET, BRAFZRZAKRIC"E@ERmFZyIF—K &LbTanszy J—X% L. Armadillo - ~H
5B, ZENBROARAZITWET, I—F—ZE{JRZTOIETHBHZA—ITRITME I EHTEXT,

Armadillo % loT#28& LTy M7 =7 [CER URIIICER 21T 5184, MiENICRRI/\—YarvE
FRTDZCEZBCHBEWLULET, BF/N\—YarvEFERAULAWNEEDEEAICDOVWTIE M.24. vV
TRz 7ERICEUVTOEZEEIR, O V7RI T7OF7 Y ITF—MDOWT, Z2RBLTLESIL,

Armadillo U1 ~ #@7 v 77—k

https://armadillo.atmark-techno.com/news/software-updates

2.1.4.1. BAEHMEICDOWNWT

Armadillo Base OS (. JRA). abos-ctrl AY > REDRBEHEEEY., sysfs /— R, ATz
B1cH® podman ONX Y RED API B AEBZH#RL XTI, /oo Armadillo Base OS & AV 7+
THYRRYZZEEIhTWEZEHHD, ELWD libcHEDZATZ U, KBy T —IRREDHEHM
Ebhtlck> TEHREDBBIIRELFEFA. TDIsH. Armadillo Base 0OS #7 v 77—k UL TH,
CNETHRLTW 7V =3y T HERNICEFD X LIRS - BfES 8D ENTEET,

UM L. Armadillo Base OS A® Linux-Kernel ¥ alpine /Xy o —IZB(IC K > T, HDBEMESY 1
SVTHBEBILRZGEDNH DD, IAZIVTICKRELIKET DL 7 IV r—rayxzaAVT+
NEBICHAAATWEHBRIC, BMEICEEZSZI ZUEMENHD £T, £ 1E. 7 X MRET Armadillo
Base OS E#HZ T\, F7Ur—yayaAyvrreladbEicifiziTo k. mETEELTWS
Armadillo IEX UL TPy 77— hZ{T 52 &R UEXT,

BEEKERKIT BDICHID. Armadillo Base OS I U T& D H#MABENRELIESIE. 73.3.
BFETICH > TH K ARE Armadillo Base OS DAL - 581 #2B LTI,

2.1.5. Armadillo Twin &I

Armadillo Twin (&, 7Y cY—0 707 /D RHITZ I 7T R —EXTY, Armadilo Base OS #&
BHOTNA A%, VE— MW S ERBEIDIZIENTEET, RABRIRXRIEZYE—-—MNDNSEITTES
E3ICHED, OS 7y 7F—hEY—EIXHEHENSDIEETITA SO, BEFDOT /N1 RTEICRH
DIRRBZMIRF T ZIENTEZFT, T, NTBEPEF2UYTAWRBEDA YT FYADIFD, #
BEBNMYREZE, 77U —vavD7 vy 7TF—haEHTA3H. TN ADEKRERBICHRB
Z &L, FTERTHERRNA DevOps #ERKIRT D EMNTEET,

AETIE, R 8F - BHOKR 7 2 —XIcHFSD Armadillo Twin OFIBICDWTHZEH L TWET,

NArm J 7@ TEE(Trusted Execution Environment) =23 D—2>TY (https://optee.readthedocs.io/en/latest/)
2l — 23— R{Z imx-boot @ imx-optee-0s F+4 L7 hUICAS> TWET
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D BRI Zl\b—y@’”?""a‘\’-’% ERIDIENTEXT, BREICEETI—MDOREZ
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- EFFRLE

BELFTCAAUVEBRO AT Y RETFNAALTERITITZIENTEET, AT —ERILERBRIE
T—MRMIC{EH NS SSH(Secure Shell) D LS ICEEZO—/NILIP ZRL ADHBEIRRRETT,
ZFDco, BELRKROIEZHREE LT TEBRITTIEBL, A1VFT—X Y M ENSDY A I/\—EE
DY R %ZINHET ZMBRBEFTCEE T, FEDOIAVY RIFE—DFT/INA X fZIFTldimL., 7IL—
THEAL, FEBOTNA A ZERUT—HEUTETURED., BRZIEET D AT Y 1 —ILETIC
HXIHLTWET,

2.1.5.2. 1Bt 2HE—E
Armadillo Twin (&, TECOEEZRHELET,

EREEER FEESR. FU—Y 3 YAV T HEHRERN. CPU AR - BE/XEVUMAR, AL —IEH.
ENAINEIREREE. TN LEREMSOMBIERE, 75— b X—I

ERRRE V78U xFP7yT7TF—KOTA). FREIVYRET, VI 7N\—Ya VER. {RELH, JIL—
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Y—EXFARERE. ZOMEFERICOVWTIETEMER—IZELLLE W,

https://armadillo.atmark-techno.com/guide/armadillo-twin

22. BB A>T7v T
Armadillo-X2 O®FEZA Ty TidROEED T,
£ 2.1 Armadillo-X2 >14>7v 7

=t nE
Armadillo-X2 Rt v h(XE') 2GB) AX2210-UOODO
Armadillo-X2 FER— R(XEY 2GB. AL —2 10GB) AX2210-U00Z
Armadillo-X2 2FER— K (XEY 2GB. AL —Y 10GB, ¥ —2ZAD) AX2210-C00Z

2.2.1. Armadillo-X2 @&t v k

Armadillo-X2 ZE > fcHFEN T CICHIBTED LS IC. FARICDELRLDE—AEALERE 1YV
7y ITUTWET,

2.9 Armadillo-X2 D4\

Armadillo-X2 &ty DOty NARBUTOEED TY, T—ARIMBLEEADT. RERHZE
FRIRCAB S W,

- Armadillo-X2 (EAREE)
- USB(A # ZX-microB)7 — 7L
- AC 7% 7% (12V/3.0A)
I IV Ty K
2.2.2. Armadillo-X2 EER— R
Armadillo-X2 OEERIC. HER/NEOABRYICKR > IKBRZZA Y7y 7L TVWET,
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AX2210-UxxZ HYEREA, AX2210-CxxZ BT — RIS SNIcHBmEBRDET, TE5ICF. AC
FYT7I. T—TNEREINBLTEDELADT, BELHELERZHDZHRLLEE W,

2.3. 1%

Armadillo-X2 D EQRERRISRD EE D T,

* 2.2 H#%
B AX2210-U00D0,AX2210-U00Z,AX2210-C00Z
CPU NXP Semiconductors i.MX 8M Plus

Arm Cortex-Ab3 x 4

- WS /T—45 ¥ v v a1 32kByte/32kByte

- L2 ¥+ v ¥ a1 512kByte

AFe 77Oty IT YV (NEON)EEH
- Thumb code(16bit a5tz v M) HR—k
Arm Cortex-M7 x 1

- @WmR/T—%F v v a 32kByte/32kByte

- TCM 256kByte

YRTFLyAvY

CPU a7 10Ov 7 (Arm Cortex-A53): 1.6GHz
CPU O77 0wy 7 (Arm Cortex-M7): 8O0MHz
DDR 78w 7: 2GHz

BRIk Oy 7. 32.768kHz. 24MHz

NPU 2.3 TOPS

RAM LPDDR4: 2GByte
JNRIE: 32bit

ROM eMMC: 9.8GiB @

HS400 (&K ExEE: 400MB/s)

LAN(Ethernet)

T000BASE-T x 1
AUTO-MDIX %t

ENAILBE JERRE

USB USB 3.0 Host x 1 (Type-A). USB 2.0 Host x 1 (Type-A). USB 2.0 Host x 1 (E>Aw %)
SD microSD XOw k x 1 (UHS-I)

ErA HDMI H7 x 1 (micro Type-D)

A—=F1A HDMI 73 x 1 (micro Type-D)

HIAZ MIPICSI-2 (2 L—y) x 1 [0

R VT —T 1 —R
[b] [c]

USB 2.0 x 1. GPIO x 21, SPI x 2, UART x 2. PDM MIC x 4, 12S x 1. CAN x 2, 12C x 3,
PWM x 4

AL >y —Fat UFZNEA L0y Y W RRBE 8 B(AERE-20C-70°C, EEZE(LR<)
21V F A—H—2A Y F x|
LED 1—%—LED x |

R LED x 1 [b]

AVTFTFH Y AR—b

USB micro-B ¥U7)La>y—)b

TFa1T7ILAXAVE

NXP Semiconductors SE050

EREE DC 12V+10%
HEBN(EE1E) 2 2W(ERIREE) [
B1ERE -20~+70CHEBREC &)

NS 1 X(ER)

115x75mm(ZEEERER<)

A A (T —2R)

123x82x26mm(EHEFZER<)

BloSLC E—RTEMELE T,

bl — 2 BB E T — AN SFATE L Ao

CiER 9 —7 2 — X (CONTT)DESKICHEWVT, iIMX8M Plus DEVIILFFILAD
BRICHRARLRRABMZEH L TWET,

Moo EMIcKB/NNY 7y THAETT, BHIENBLTWER A,
EINSIEGHEIRDEBNISHE T Ao

B

axX e

T, BIEHICHEE

ghYTE
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Armadillo-X2 DA > 5% —T7 1 —XALA 7 IR TY, KA VI—T 11— ADEEGAFZHERL L
=LY,

CON13 CON10 ﬂ ﬂ

3\ |

CON3 CON8 CON4 CON6 LED3 CON14 SW1

®_ = _gB.

210 49— x—ALAL 7O (5—AAH)

23149 —7 1 —RAAR

BRES AV —T1—R% BB

CONT1 SDAVH—T1—2R microSD A—RE® SD XAy hTY, AZLA M L —IDRE
RIBEP. microSD h—RICEBULIET—hTFA RTA A=Y
oY 2HEREICERLED,

CON3 LANA & —7z—2R LAN 7 —ZI)LE#HAD RJ-45 Ix V5 T3, B LAN ZFIA
JRBEICERLET,
CON4 USBAv9—T7x—2R USB X E U+ USB it 7/ REEHA D USB3.0 Type-A 1

XTI TG, AEANL—IDRERBZEPL., USB EHROEE
TINA 2R EFERT BBRICFERULET,

CONG6 USBdvVY—Ill4vd—Tx—2R USB microB 7 — 7 JL#E#HE ® USB micro-B IX7 % T9Y,
VY —I)LAHAZRART 2H5RICERLET,

CONS8 HDMI A >4 —7 1 —2 HDMI Type-D o — 7 LR ® HDMI Type-D 1% % 4 T3
HDMIWIGT « R 7L 1 E = FIRT 2 HRICFERLET,
CON10 MIPI-CSI A % —T z—2X MIPI CSI-2 S5 h X Z#EHERAD 15 E>~(Imm Ew F)FFC O
XUT9TF, MIPICSI-2 JIEAXZZFET 2HRICHERLE
3—0

CONT11 RA VY —T7 1 —2R 1 2517 E>@254mm EY F)DEUAY I EEH I TWE
I, WEEINRT B IERICERULET
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CON13 RTCNy O FPYyTFA T —T—R CR2032 & O« v EMERADE MR Y Y XTI, UTI
FALIOAY I DINY YTy B DERISEICERLET,

CON14 BREANAM VY —T71—R 1 AC 75 79EHERADC Y v v TY, HEDAC T IHH
5 Armadillo-loT =k U = G4 NERIHET 2B EICFER
Lxglhl,

CON15 BEBRANA VY —T 1 —R2 EBRANB2EY2mmEYF)SA NPV IILAXRI I TY,

AC 7577 UNDEIREED S5 Armadillo-loT ¥— kD =
1 GANBRHHET 2B B ICERLE ML,

CON16 33VEREHAVI—T—X 2EY@254mm EY F)DEUAYy I EHINTWET, #
BEHLRT 254D 33VERE L THERATEEY,
CON17 USBA ¥ —Tx—R2 USB XE Y4 USB ##7/\1 R#EHEAO USB 2.0 Type-A O

305TE, SR NL—IPRBEBIBE®, USB EHOSTE
FINA REERT BBACERLET,

JP1 BET/ 1 RRET T VI REE— RERET B00 2 E>(254mm EvF)EVAY
5T,

SW1 1-F—2AvF I—F—pHBARELY I AT Y F T,

LED3 1—%—LED 1~ —H AR R Y A 7 (P3mm) DK LED TT,

LED4 ERLED BROANREERT S SREEES 1 TORE LED TF,

CIFERAANA VI —T =R EBRAAA VI —T 11— A2 OWAHLSAKICERRIGT DI LI TEE A,

25. 70v 7Y

Armadillo-X2 70Oy /7%= "™ 2.11. 7AvIH, IKRLED,
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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)

X211 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
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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

EIgIE 16.274. OFB/IN—FT ¥ avIico2WT, #BBIEEW,

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
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3. FFiR

Armadillo-X2 TIREARRIC ATDE &WS Armadillo SEFHEBREBE S, Visual Studio Code (LU
VS Code &E#H UEY) MIF Armadillo MEBI VAT a>yz2zBWT7Z 7V r—yavEEx
??'D—C\l\g i—g_o

3.1. D%

ZOETI. PTVT—YavREDCOHIC, FUDICHARREDOEY M7 v 721TWET, KEiZ
FET95E. Armadillo ZAAWHBDORAAKICEIEICEDHES Z ENTEDRREICHED XY,

HRBEOLY N7 v Fid. EEFH PC & Armadillo OMAICK U TITWE T, REITTIXIIO ICHEE
A PClEo2WThty h7 v 7TV ZFDEIC Armadillo ICDWTDEY N7y 7Z2{TWET, ZD
feo. #Ffclc Armadillo ZFHEUIBEY. Armadillo Oty k7 vy 7P D ELUWHIZAREIDRS
MNEITSIZENTEFT, B¥ETIE Armadillo ICKBEBAEDHEFZRENMNIBELIZVWAZEEL
T. Python 77U — 3>k LED SBOEERZEZITSEZHARLTVWET, RERAIFID
BEAXvZLTLEEW, #D%. Armadilo o> U 7Ly =IOty N7 v 7 - BEAZEICD
WTHESRULE T,

31.1. 2T 560D
HEEREZLEYN7Y 79D ET £TEROEOZEZHELTLEZ L,

EZF PC Linux £7zlx Windows B&fEL. XY KNT—0 A V7 —T 11— &
1 D2 EDUSBR—Kh%E#HDPC T9Y,

Armadillo-X2 BFtwv h—  FHULIE T2.2.1. Armadillo-X2 @&t v by 2TSRBLIEE W,
N

1 GB Bl E®D microSD 1—  Armadillo ®#8{t - ABOS © 7 v 77— M DRRICERULE I,
K

Xy ND—UEE k&Y 7 b 7% Armadillo DFERILA VY A M—=ILT 1 X071
A=V EREERPCICY I YO—RITZFIENH DT, T
r3.1.5. Armadillo ICHEEREZA VYA N—=ILT %, DOFIEHIS
Armadillo EEERAPC #xXy NT—VBENTESLSICTINE
NHOEY,
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3.1.2. REREDODEY NV
EERA PCZEYNTZYIULET, PYNIY—IFT0/Tld. BHEODOY 7 MUz PHRECENFERA
BB C{TS/zdlc. Oracle VirtualBox IREEY Y VY DTF—F A A—IHEBHLTWET, COTF—5A

X—3'% ATDE(Atmark Techno Development Environment) &MFEUNE 9, ATDE D&l i {RAE1L
Y7 KR 7THS VirtualBox ZERLET,

Oracle VirtualBox ICIZA T OEHNH D £,

- EAR/)Cy 5 —IH GPLV3(GNU General Public License Version 3)
= TREIhTWS

- VMware FERDIRET « X7 (vmdKk) 7 7 1 JLICKIGE L TWS

3.1.2.1. VirtualBox O >~ X k—JL

ATDE #{#ER3 576ic. fE2FE PC I VirtualBox #4 Y A h—JLULZE T, VirtualBox ® Web ~—
Y (https://www.virtualbox.org/) Z2BUTA VA —=ILLTLZE W\,

Fiz. RA K OS N Linux DiFE. 7 #4J)L M TIE VirtualBox © USB /N1 X &ERIT S &N
TEZXHF A, MAK OS (Linux) TUTOIOYY REETH. "AK OS #ZHEE LTI,

[PC ~1$ sudo usermod -a -G vboxusers $USER

IRA K OS A Windows DIFEIEZ DRERBESD D FH A,
3.1.2.2. ATDE O 7 —Hh+ 7=E4E

ATDE @7 —H4 J(.ova 7 71 JL)% Armadillo - k (https://armadillo.atmark-techno.com/
resources/software/atde/atde-vO)h 55 o> O—KUL%E,

7y hY—0F0 /BROBET LITRIELTWS ATDE D=V 3>
NEBZD FT, AEFITHIGELTWS ATDE DN—=Y 3V IEFUTDER

nT9,
VirtualBox ATDEQ v20240925 L&
VMware ATDE9 v20211201 5 ATDE9 v20240826

ATDEO9 (& Debian GNU/Linux 11 (3— RK%—LA bullseye) ZX—X(Z, Armadillo-X2 DY 7 k7 x
THEEETSEHICHERY OARAFEY —ILP. Armadillo-X2 OEMERESRZ 1T S e HIChBERY — )LD
HFlcA Y AM=ILENTWVWET,

1E%H PC O#ERE(/\— K> =77, VirtualBox. ATDE D357 —
FHOFrRE)CED. ATDE NIE®ICEIMEL RWATREMH S D ia“o
VirtualBox @ Web ~_— ¥/ (https://www.virtualbox.org/) 5. ERBL
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TW3 VirtualBox D RF¥ 2 XY "N ERSRBU CEFREZERL TL
W,

3.1.2.3. ATDE D1 v iR—k
1. VirtualBox =& U. [Z7AMII-IRET7Z 75147V ZADA Vik— KN ZERUET,
2. [V—RIQEBT. ¥UYO—RU ATDE D7 —H+ F(.ova 771 L) ERIRLE T,
3. [BREIOBEET. /\—=RRZ147HZVDIELTAYR—NODF v IE2NLET,
4. [ET1Z7Vv I ULET, A VIR—NDMBNTET I 22X THIMEELET,

5. 41 YR—KDUWENTET LS, IRA K OS DIRBICEDLEILBREICENIT 2 HREVI V%
BRUTCEE]ZZ Vv 7 ULIEICIOKIZZ Y vy I LET,

ATDE ICEID Y THAXEVR IO 7Oy #H=ELIT & T, ATDE
ZEDRBICHERTZIENTEFRT, REVYYDN—RIT T T7ERED
ZEAHZFICDWTIE., VirtualBox @» Web ~R— ¥ (https://
= www.virtualbox.org/) h5. VirtualBox D RF 2 XY MR EHXSRBLT

O r-1N
3.1.2.4. ATDE DizE)
1. RESYVEBRUCEEZZY v LTLIEE W,
2. ATDE onO4'+« YEEH,ARREINET,
ATDE lcOZ'« valggl1—H—%, &R 3.1. 21— —ZE/XXT7—R; [TRULZET ],

%31 31— —ZE/IXRT—R

1—H—% IRRD—R 1ER
atmark atmark —pg 1 —t—
root root dEMED — 1 —

3.1.25. Av Y RS54 >im*k(GNOME imK) DFCE

Armadillo ZFIFB U zFF i, CUI (Character-based User Interface) &g gt 2 IV R<
A4 ViR ZEL T, Armadillo ¥ ATDE (X3 U TIREZITSHBEMNSAH D £I, ANV R4 Vimk
[CIEW DO DRBENH D FITH. CZTIEGNOME FRI by THREBICIEEAS VA RN—)LEhTW3
GNOME kK Z&Z&8 UL £,

GNOME iRz &8 5 (CiE. "B 3.1. GNOME iR D#EE)) DL SICTRAI by TELEDT T 7—
Yavo "1—F«4UF a1 ATTUDNS TmKs ZFIRLU TS W,

N1 —F—< GUI OV v ETS T EIRTEX A
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FFiR

TFUT—2ay el

HRICAD
FoeTU
TUI—Ry b+
212
gS21wD2R
7=L
BOUREETFS
YRAFLY=b

JOTISEIY

||IIIIIi|[

A 12813 1334 5 W O

e FFaXUFEL-T—
l. RAT—FeR
AT
=
E] UE—RFRORyTEI—T
~
o~ O
B mmuzy0-omE
=

i B

vi XF

X 3.1 GNOME >R DCEh

M 3.2. GNOME i#RDV 1 Y Ry DESICT 4 RIDREXRT,

FrUT=2ar A

0 [l stmark@atded: ~

[TES A 128130 1334 & @ O

o] atmark@atded: ~

atmark@atded:~$

3.2 GNOME ROV 1~ R
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3.1.26. V780 7D7 v FTF—h
AX Y RSA VIRRDSRDBEZTV. VIRNT TP ERIFRAT Y 7TF—RUTLIEE W,

[ATDE ~1$ sudo apt update
[ATDE ~]$ sudo apt upgrade

K33YI7hkwzr727yv77—r3%
3.1.2.7. WO AU AIRET /N1 A DfERA

VirtualBox I&. "X kb OS (ATDE)Ic K 2EXD 2\ URIRET /N1 X (USB F/\+1 A DVD 2 &) DER %

PBR—KLTWEXT, T/NARICK>TIE, RA K OS (VirtualBox Z#£&1 L TW5 OS)& ATDE THE
BICERITSCENTEFTA. TFOLOHETI/IN1A A% ATDE TERHT S HICiE. ATDE [CF/NA1 R
iR 9 5 "X 3.4. ATDE I TF/N\A R &EHT D1 DRBENADEICHZDET,

arf)l REwyy Rm AN FHAAR AT
FFUT—3Yw B @ EEEsY

{4 A7

W deba=h

¥ LEB

[ sE7H-

i T
[E Fowdaroyr

£ LSBOE

SunphsIT Inc Integrated Camera [5811]

Owenal Iteer ated Products e, GP210x UART Erides £ myAWR mySmartUSE liet [0100]
TBAGT) AR 10ARIZ00 [2333]

Fealtek Semiconductor Carp

v v v v v v

& Guest fdditions GO 42— OHEA,
) Guest AdditionsliPy 4 L —F..

K 3.4 ATDE [cT/\1 A% &R T 3
3.1.2.8. VirtualBox Guest Additions DBA1 Y XA k=)L

ATDE (& VirtualBox (kf8~ > Y 7 kT 5 VirtualBox Guest Additions &SN UHA VR
h_}bént_‘lk TEE?Eé*LT\I\i—a_o

Guest Additions D /\N—3 3 > (E VirtualBox BED/NN—Y 3V &EEEILTWDH, BEWLD
VirtualBox ®/\— 3> & ATDE (T4 Y A ~—)LiBEHD Guest Additions D/\— 3 VY HRERZIHE
NHHEI,

VirtualBox & Guest Additions DJ/N—= 3 YNER B Z &IT L > THRBEN LI D REEIFEWTT
M. ChICERT 3B b3 FAES (ATDEOEE - £FE7 ALY — - 77Uy TIR—REDRH)
REUBEIE. UTOFIEZSZEIC Guest Addltlons EBAVAN=ILLTLEE W, (EfTHIIC
ATDE DR Fv 723y hZER L THLS I EZHRBLET)

1. ATDE zZ&E#&#t. EZB/\—D[F/\1 X]-[Guest Additions CD 4 X—I DIEA]ZEIRL T 72
=LY,

2. HBFELD VirtualBox EEU/N—3I 32D VBox GAs [VERSIONI A 77 A JLy LICRRENET,

3. VBox GAs [VERSION] =¥ V> hg B7Hlc. "7 71 )Ly D5 VBox GAs [VERSION] Z#H T L T<
k=Y AW

4, AYVAKN=I)LTBHEIC. UTOAYY RTEICA YA M—=ILFEHAD Guest Additions =7 > 1
VAK=ILULZXT,
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5.

sudo /opt/VBoxGuestAdditions—-[VERSION]/uninstall. sh

NTFoaAYY RTHFEWLD VirtualBox D/N— 3 v ICEH > Tz Guest Additions B>V A k—JL
%9,

cd /media/cdromd
sudo sh . /autorun. sh

3.1.29. £H7 A LT — DR

RAKN OS & ATDE ET7 7ML ERITEITFERELT, HET7AILY—NH 2 EXREEFNTT, &
ZTlE. IRA K OS & ATDE BOHB 7 A LT Z1ERT 2FIRZBNLEX I, RELRAIRIOFIEZ

AFyFTLTLIEE L,

1. VirtualBox @ LEZB/IN—DS[TNA RA-[HEBET7AINY—]-[HET7 AT —KEIZRBIRLET,
("M 35. BT AT —HEEZHL< )

2. "M36.HET7AINY—KE, OFBTRULETZAAVZEI VYO LET,

3. "KM37. HB7AIY—DEM DX, [ZAINT—D/IXR])-[ZDM]ZFERLT. £ET7#
W —ICHREUVLWRAKOS LOT7 AT —%BRULET,

4. "M37.HEBET7AIY—DEIN DLSIC, [BEBNTY N EKGETRICF VI ZANET,

5. [OKI1ZZ7 Uy o UTHBE7AILY—ZEBMULET,

Jpfll EEERLL &T AN T4 AT

PIUT—Tay B @ AT ’
{2 -7 v
@ kD r
& sB v
[] #EE7IE— v [ HETA-RE.
] edf-koits v

EN= A s v

o Guest Addtions GO A A—JTHEA
B Guest Additions@Fy 4 |-

35 HFT AT —REZRL
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R IA—
HBFZHIHF)
B POCIME gE#vb iﬂF@

LN

—EEEE T A -

EeUBl | ATH)

36 HETAILY—RE

davat owg

;’% oh EEIANS-0:EM r X
FAIA—MIA C¥lsers¥ ¥shae “
Fa)H - share
b b

[ st H»HRR
@ s A
@ xiEEIBM)

ot

3.7 HET ALY —DEM
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< | > M sf share =

© BEBEVEI 7L
W Ef0F

o -1

L Fuvn—g

O RFaxvk

a BT

Eri=i

&1 i

o I=%

M sf_share

»

©® VBox_GAs_7...

»

+ {thDIERT

K38 7740 KRRENZBHEFET AT —
BIMULEEBET AT = TR 38. "77A)) CRRSNBHETAILT—) DLSIC 774

Ly D'oF IR TEh. Ficld /media/sf share (X7 IY—K&) DS TFIEATEET, (share
EWS T ALY —ZTERMT D E. ATDE Tl sf share E UL TRRESNET,)

3.1.3.VS Code Dty k7v 7

fEEM PC Oty 7 v 7TY, Armadillo-X2 DRFEICIE. VS Code Z#EALEY, ATDE D/\—
$'3> v20230123 BLEICIF, VS Code hi Y A h—)LBEHDIHFRICA ¥ A~ —ILT BB H
DEEAN, FEATZHICIE W33 YINIITETYITF—hT 2 LU > TRHFRADT v
TTF— R ETo>TLEE W,

LT OFIBEL2T ATDE ETERBL £,
3.1.3.1. VS Code Z&£#Y %

VS Code Zi&& 9 57/HIC code ANV RZETIT DI, 77V 5—3>; OFHMS Visual
Studio Codes Z#HEU THEENL T ZE L\,

[ATDE ~]$ code

3.9 VS Code Zi&£EI9 %

VS Code Z##cE#Id25 &, HAEBIKLI VRT3 YDAV AN=I)L%1R
ZULTLBIEDLHBDET, FOBICKRRINZYA7O7ICE->TA Y
A~h—J)L%ZE{TS5 & VS Code ZHAREILTEZT,
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3.1.3.2. VS Code IcHEATIV AT aveAYAN=IT S

VS Code L7 7)o —> 3 >yz@&EI %7séHic. ABOSDE (Armadillo Base OS Development
Environment) EWS IV XF>vyayvEA Y AN—=ILULET,

TIORATayviEN—"4" vy N TILAADSAVARN=ILTBZIENTEEXT, VS Code &N L.
EYARN—DIVATra>vaBRLT, R A—LAIC Tabosy EAALTLEE L,

EXTENSIONS: MARKETPLACE

Armadillo Base OS Development Environment

Atmark Techno

X 3.10 VS Code ICHERTIRT Y avEA YA M—ILT S

FRE iz "TArmadillo Base OS Development Environment; @ linstally M7 > Z#Hd &1V R
F—=ILIFTETULET,
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3.1.4. Armadillo ®#J#{t & ABOS 07y 77—k

Armadillo ZEy b 7Yy Z7UE T, £9d. EFTD Armadillo ICEEH T TWS Armadillo Base
OS(ABOS) #&HFhRIcLE T, ABOS DN\—IY 3 I HWNEE, AYZ 27 TENSNTWIEER
KREZFERATERWIBENHBDFT, £Dced. LITOFIBICHK>T, ABOS 7y 77— ~aFh
fo Armadillo D#HAEZ T > TS L,

3.1.4.1. A Y A N—=ILT 1 AT DYERL

EEA VY A N—=ILT 4 R A X —T% microSD H— RICEZAH. FEbA VAN —=ILTF4 R T %
ERLE YT, ZZTIE Windows TIER T 2 5= BNUET, (ATDE ¥ Linux TEREI D HZEICD
WTld 76.28. ATDE - Linux TT YA M=ILT1 A0 %=1EKT %, ==L TLLEEW)

1. 1 GB M E® microSD h— RZHELTLEE L,

2. BEDA VAN =T RIAAX=I%FI7O—RKRUET, Armadillo-X2 1 > XA ~—=ILT«
AT A4 X —3 [https://armadillo.atmark-techno.com/resources/software/armadillo-x2/
disc-image] »5 TArmadillo Base OS 1 Y AN —=I)LT 4 RTVA A=Y #FJVA—RULT
TFEEW,

3. ¥ovO—RUIkzip 774V ZEBALET. ROERD, zip 77 IV ZBRLUTHI Vv Y
U TIXRTER-1 Z2LTLKEE W,

L g9vo-k X+ & @ (2] ® W
YUBY It~ RHOZE #E  HB

) C O > PC > Windows
- B Enter

CR R S @ ® U % J0UssnsEK
&5 FHLWITTHIK e
72T v 48 @ #HLWIYREYTRC
L Fovn- #= baseos-I-installer-3.21.3-at.2.zip ® #F W 186,641 KB
g F¥axvh (8 INTEF..
Weose 2 AF-hICEVBHTS
O :1-9v7 W BRICAYISEN

— D Efis.

X 3.11 zip 7 71 L Z EFH

4. Win32 Disk Imager Renewal ( https://github.com/dnobori/DN-
Win32DiskimagerRenewal/releases/) =% 7>O—RUL T L £,

5. PC IC microSD h—R&ZEHL X I,

6. [Image File] ICKIFEEBRALIET7 AILTARD img 7 71 IL%EIBE L. [Device] H5 (& microSD
H—RICHIETZHDERVET,

[Device] DFEIRICIFHODEEEA> TLEE W, BITERINT

WETFNA RICEREBITEZIAATUESTEBEE. TOT/INAAD
F—INEEEINhTLEVWE T, EATR [Devicel "B D
microSD I—RKBOHMNESH, LoD EERE LTSRS WL,
microSD A—R¥H— KU —4%—DERIC K % [Device] DFRRD
T THENDZDEHTEEXT,
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%2 Win32 Disk Imager Renewal - by dnobori 2022.11 — X

Image File

ime7 7 A b %2R |E| 1.04 GB

Device

SD Card v 1.87 GB

Hash

MNone

[_J Read Only Allocated Partitions

Progress
Cancel Read Write Verify Only Exit
Win32 Disk Imager Renewal (5]
=
MNow working without problems in combination with Google Drive. ¢

3.12 Win32 Disk Imager Renewal X EEIH
7. [Write] /Ry VZBT EEENEFTITD T, BERITNIEIEWZEIRL TEZTIAHZET,

8. BERAHAKTHIATAIDNKRRENCESAVYAN—ILT 4 XT DIERIETET TY o microSD 11—
RZEDAL T LS W,

3142 A VAN =T RV ZERT S

ERUTcA Y AR =T« AV ZERBLT. AV AN —ILZRBLET,
UTOFIBICHA>T. T 3.13. Armadillo-X2 ##{IELT 288 DEHDIERLET,
1. Armadillo I AC Z7¥ 7RI TWSHBAIF. ThEERDALET,

2. JP1 I+ )=V Ty RhTY3—KrSD 7—KICEKE)ZE. microSD i1— K% CONT (s
AUXT,

3. AC 7975 %##iUTEREZKAT 5 & LED4 BT - RIBULET,
4. 1 2RBETeMMC OV 7 hY 7 DHMHEHITET U, BRIMWIN KT (LED4A VBT,

5. LED4 pNEATLeS. AC 7F7HZWMOA L. HiWT JPT OV v /8= o v k& microSD
h—RZzHLTLIESE W,
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B 3.13 Armadillo-X2 Z#H#3{t I 2 &k

Armadillo-X2
AC 7% 7% (12V/3.0A)

ADAC VAN

© ® 0 0O

microSD h1—RK

v VIRDERTEICDWT

COFIETEI vV INORENBEICED KT,
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K314 Jv>IREVDHE

I VIINOFTEIF "X 3.14. Yy VIINEVDAIE, TITWL. ROLSIC
TH—7>v, - Toa—h) TEREEVDEBEZSNET,

TH—T>) ERFT v IREVICT v YTy NEESL TWLR
== \JREETY,

- ryg—K) ERFEIvIEICTv I Ty NEERELTWS
IRRET T,

Vv VINDIREEZEET B2 ET. Armadillo-X2 OEEEZEFEI S &
MTEET, Vv /IOBEEICOWTIE (36,17, REIT/NA REZET
%1 ZZRULTLLES W,

3.1.5. Armadillo ICHIHAREZ1 Y A K—=ILT 3

RiT. Armadillo IC#IHARE (initial_setup.swu) Z4 VXA KM—JLUET, initial_setup.swu &
A4 VII\AT—RPI——EFDIRER EDHERE%Z Armadillo ICA Y A N—=ILT BcbDT 7
AL T, initial setup.swu T YA M—=J)LENZI—H—EFOEHEENTWGE. T—H—HFH
L7 7V —=2avaA YA N=)b, £ET7 Y 7TF—r T2 ENTEFHA, T DIHFAFEFIIC,
MEB{E S e Armadillo (€ initial setup.swu Z14 Y AN—I)LTBIRENH D XTI, LI
Armadillo [cF U TA—Y—DREELET7 IV IT—3 VDAV AN=) - PYTTF—RZ{TS5HIC
DHADFIEICHEDEFTDT, HFTIT>TLIEI W,

ZZTIE initial setup.swu Z VS Code TYEEL L. ABOS Web T Armadillo icf X k—JLU
x9,

3.1.5.1. initial setup.swu DTERK

X 3.15. initial setup.swu Z/ERK T %1 KT LSIC. VS Code DENRA D [COMMON
PROJECT COMMAND] 5 [Generate Initial Setup Swu] ZETLTLZE L,
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ABOSDE EXPLORER
# MONITOR
» CREATE NEW PROJECT
~ COMMON PROJECT COMMAND
Generate Initial Setup Swu

J
J

Generate Installer On US

3.15 initial_setup.swu Z{ERNT 3

AIERTRICEBEREDANZROSNE T, ANTIHREDOHNEZ K 3.16. initial_setup.swu

PEERROEERE) IERUET,

BE. DED Python 77U T — 3> IC K SEMEERETIE ABOS Web =R U e FIE=ZE U
TWEY, ZORDOFIEED ICEMFERZITVWWEEIE. ABOS Web /XA T —RZREL TLEE

Lo

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

mkdir: ¥4 L2 kY ’/home/atmark/mkswu’ % {ER L £ L 7=
HETFAINEFHLE L : /home/atmark/mkswu/mkswu, conf

HRAEQIE Y F—L(—HZ)EAS LTS W: [CoMMON NAUE] €
SREBORDAZT— REAACEI W (4-1024 x5) O
SERRZEDHED/NR T — K (HEER)

Generating an EC private key

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

Ty TF— M A—UEBSELETH? (Vy) O
TYRNT—0F 0 IR LA A—SEA VA M—LEEEICLETH? (/n) O
root 27— K: ©

root M/XR 77— K (FEER) :

atmark 1—H DR T— R (ZDHAETAY Y rEOv s LET) : O

atmark M/RA 77— R (FEER) :

Base0S/ 7)) A4 VA N—)LOYFF% armadillo.atmark-techno.com H—/—HSBEH 7Y TTF— M LETH?
N/y) @

abos-web MD/XRT—REHRELTLIEIL,

abos-web D/S2 7 — K (ZDBEIEH—EREEMLET) : O

abos-web MD/XX 7 — K (FEER) :

/home/atmark/mkswu/initial setup.swu Z{ERX L % L 7=,

”/home/atmark/mkswu/initial setup.swu” ZFDFEFIIENTEETA
EV2—IILEBILTAA—YZ2BEEBERTIIGEIOROITY RTEHRL T I :
mkswu ”/home/atmark/mkswu/initial setup.desc” [fhD.desc 7 7 A JL]
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AVAN=IEIE. ZOT14L I M)EHRLAEVWEIISERELTLEIN,
BAELD EFHIERT Yy TTF—MIFT/INA XD /etc/swupdate. pem
EEELRVWEA VAM—ITELRLRYET,

* Terminal will be reused by tasks, press any key to close it.

[ATDE ~J$ ls ~/mkswu
initial setup.desc initial setup.swu mkswu.conf

swupdate. aes—key swupdate. key swupdate. pem 0

3.16 initial_setup.swu #IEI4 RO RERE

@ COMMON_NAME ICIZEERR#E®D Tcommon name; & UTEHPERENOINB LS BEEDE
e AL TLEE WL,
(2] ﬁ%ﬁ%ﬁ%¢5m17b—f&2@xtbivo
(3] SWU 1 X—VBEEEZESLT ZBEIC Ty) ZADULET, FMlE 76.7. SWUpdate &BES1E
CDWT) Z&EFICLTLIEEL,
(4] TYNI—=0FT 0 /D7 TITF—REAVAM=ILUEWEESIE Tny ZAHUET,
(5) root D/XAT—KZ2EBANUVET, FRATZ/RAT—RIEUTDIL—=ILICTE> TLEE W,
- HECH-S> TWAEEAFERALAW
- BRELSXFEYEFERLULZN
8 XFEUEDIRAT—RERICT S
(6) atmark I——D/NXXT—KZ 2E8AHLVEXT, AHBAALDLAEWGESEFI——20Ov I LX

Y. FATEZ/XXT—ROHIBRIF root EFAKRTY,

(7] BE 7Y 77— Z2BHOEETEHET, 22T Tyy Z#ANDE, BN Y =0T
/DY —=NN—5T7vITF—NOEEEZEIL. BENICAI VY AN=ILUET,

(8] abos-web Z{FERT ZIHGEIE/INRAT—REZRELTLLEIW, TITEREL/INRT—RIE abos-
web NSZEETEXT, 1%)33‘(%%/\7\'7 K DFIRIE root EEKRTY, EMlIE 3.8.4. ABOS
Web D/XRXT—RZEE; ZZFIlCLTLLRE,

O 1EHULKET77CILEERUET, "swupdate.aes-key, FEESILDBEICOMEBEINET,

771U “/mkswu/initial setup.swu [CIRTESNZE T,
3.1.5.2. initial_setup.swu Z Armadillo Ic1 > A k=)L

FOFIETHER Lz SWU 4 X—3 (initial setup.swu) % Armadillo N YA R—=)ILUET, 1
VAN=IVAERKRLZBEDEFIN (13.3.36. SWU A AXA—=I DA VAKM—)L)). ZZTIE ABOS Web
HERUEFEA VAN —ILETVWET,

ABOS [cld ABOS Web & WSHEEENS TN TWET, COBBEEEFR IS T, Web 750
DERXRYRNT—UDEREY. SWUAX—IDAYAMN—IIRBREEZBEICTOIENTEET, (2
L. Armadillo &1EZEHE PC p'E— LAN RICEELU TWBRERH D F9)

UTOFEIC; A>T, ABOS Web N7t AU, initial setup.swu DAV A —J)L&EIT->TLE
=L\,

¥Y. 3.17.ABOS £ 77 RXF B cHDEER DERDIC Armadillo ICECHRZITV. BRZ
ANnTLEE W,
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(4]
X 3.17 ABOS Ic7 7 XY %18 DEz#x
@ Armadillo-X2
@ ACF¥7%(12V/3.0A)
© fFEAPC
O LAN HUB

@® Ethernets—7)L

1 2MEEFHL T ABOSDE TA—HNILRY kT —7 £E®D Armadillo ZXF+ > UL&EJ, "X 3.18.
ABOSDE T A—AIXY hT—2 E® Armadillo ZXF+ > 9%, OREBETEHOLNTWSRY V%Y
Dy LTSN,

Armadillo NIEEEICEE L TWeiBE., X 3.19. ABOSDE [cRIRESNTWS Armadillo 89 3,
DO—EICEEN Uz Armadillo A% armadillo.local E WS EZF I TRRENET, "R NBWESIE 1 9
FEFELTHNS TH 3.19. ABOSDE RSN TWS Armadillo ZE#H9 %, OFRBETHbOLN TL
BEX—0%7 )y I UL TRAFv vz2BEEAH TSI,
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ABOSDE EXPLORER
~ MONITOR

illo on the network is not found,

Scanning Armadillo on the network

FEY
)

~ MOMNITOR

~ armadillo.local ;'EL & 3

> armadills

3.19 ABOSDE icRRENTW3 Armadillo ZE#H 9 %

fef2U. ATDE D%y =20 % 7w VEGHUMNCERE L TWSIHEIE Armadillo AU X kM ICFERR
SNBWEENHEDFT, KRRTDEDICIEATDE DR Y NT—0% T w VERICRELTLIEE L,
F7. ABOS Web »&iff9 % Armadillo A U LAN EICE#HH 5 &. ABOS Web [c#fd 5 URL
DRA M&E85 (armadilloocal) HY. 2 B Tld armadillo-2.local. 3 &H <Tl& armadillo-3.local ®
£5IC. BSHDOHBEEFNICEID Y TSNET, B®D® Armadillo BNE DR M ZRDHOREARIGEIC
l&. Armadillo D SRIVICEHENTWAEMACZRLAE—HTDHD ( "X 3.20. ABOSDE %{&#
BULTABOS Web Zf< ) DHRBICRREINET ) ZRL TS,
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Ffc. Armadillo Z# N LAN ¥ V5 —R v NMCBEEICER CERVWREDHEIE. ATDE 4K
LAN (4> —%v ) [cEHRLENS Armadillo EU>270—AI 7 RLATI X 1 OEHRE{TS
EHTEZFT, FMIZZ7OY TArmadillo Base OS : Armadillo 24 >4 —% v MCEIFLWERETOD
VI NIz 7PHEBZITORHIT) [https://armadillo.atmark-techno.com/blog/10899/25537 /1% &
SBEE L,

#EWT, T 3.20. ABOSDE ##FHUL T ABOS Web #H <, DOFEMTEHLNTWEY—7%2T 1) v
2 LT, ABOS Web # Web 7575 THZEZXd,

ABOSDE EXPLORER

~ MONITOR

3.20 ABOSDE %Zf{#ER U T ABOS Web #F<
3.1.5.3. ABOS Web A7 7t X
ABOS Web NIEEEICEE L TWWIE. Web 77 0H(C XX T —RE&FBER ( " 3.21. /XX 7T —

REZEIFEE ) IERIRSINZET, initial setup.swu ZER T AFIETHEUL/INAT—REZADL T,
ABOS Web 0O« YA/XRAT—RZRELET,

64


https://armadillo.atmark-techno.com/blog/10899/25537/
https://armadillo.atmark-techno.com/blog/10899/25537/
https://armadillo.atmark-techno.com/blog/10899/25537/

Armadillo-X2 &R~ =17l R

s ()G

2| Cl mEvks g%

3 MFLLETATILT

JAR D — F(HESR)

ka5

3.21 )RR T — R EFRE

INAT—REFEEBE T, "NAT—RK"T—J)Lr& "NAT—KH#ER)" 7« —ILRIC. BFLIWLN
AT—=RZABLTHS, "BER" RYVZET VY I LTSN, NRAT—REFRTTEHENKRRSN
fes. NAT—REFDTT TI,

frese ()G

NRATJ—FoBENETLELE

OFA2R—=

3.22 XRAT7— REFT T EE

NRAT—REFZETEHHEICH S "OTAR=I" VWS UV I2I Uy IFdHe, QU1 VBEEN K
RENETIDT, BEFEEBRU/NAAT—RZAALT"ATA V" RIVZET Vv I ULTLRERE W,
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BaseOS

X 3.23 07« VHEH

074 VICHIhT % &, ABOS Web OFREBEE ( '® 3.24. by TIR—=Y, ) [CREPEDD, &
ERFEITSIENTEXT, INT. ABOSWeb NDTF7 IV EANET LX U T,

—
llll e

WWANEEE

o i

DHCPO —/i—&&E

Y

SWUT A —Ib

324 by IR—Y
3.1.5.4. ABOS Web A5 initial_setup.swu Z1 A K—JL

ABOSWeb O kY 7R—IME"SWUA VYA R—=)L"Z2YU vy o LT, ™™3.25.SWUA VX K~—)L,
DEEICERULET,
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mkswu --init TIERL L 7= initial_setup.swu 24 > X b —JL L
TLEIL,

SWU 774 ILAH

SWU Z 74

PSR EREhTuEHEA

SWU URL A A

SWU URL

325 SWU YA k=)L

"SHR-"HS T/mkswu/initial _setup.swu ZEIRU, "IV AN=IV"ZO Uy I LTLIEE W, BOIZF
EFtTHE X 3.26. SWU A YA M—JLICEKIUZEHE) DXSIC"CTVYAN=ILDEIILEL
foo "EFRREIN. Armadillo NBEIEEIL £, (ABOS Web H BfEEIZ N2 DT, BEET r&IicR—
VEBHITRZEO74C VERICED £Y)

initial_setup.swu 1Y ~—JLLET o

SWU 7w FO—R5ET

[SWUpdate v2024.05.2_git20240718-10

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

INFO ] : SWUPDATE running : [print_registered_handlers] : no handiler registered.

INFO ] : SWUPDATE running : [main] : Running on iot-g4-es2 Revision atl

INFO ] : SWUPDATE started : Software Update started !

INFO ] : SWUPDATE running : [install_single_image] : Installing pre_script

INFO ] : SWUPDATE running : [read_lines_notify] : No base os update: copying current os over

INFO ] : SWUPDATE running : [read_lines_notify] : Waiting for btrfs to flush deleted subvolumes

INFO ] : SWUPDATE running : [install_single_image] : Installing swdesc_files --dest /etc /home/atmark/mkswu/swupdate aes-key

INFO ] : SWUPDATE running : [install_single_image] : Installing swdesc_command 'sed -i - '\"s/# aes-key-file/aes-key-file/\" fetc/swupdate.cfg'
[INFO ] : SWUPDATE running : [install_single_image] : Installing setting passwords

[INFO ] : SWUPDATE running : [install_single_image] : Installing swdesc_command 'rc-update add swupdate-url default ‘echo -e "schedule=\"0 next week\"\nrdelay=21600" > /etc/conf.d
swupdate-url

INFO ] : SWUPDATE running : [install_single_image] : Installing post_script

INFO ] : SWUPDATE running : [read_lines_notify] : Removing unused containers

INFO ] : SWUPDATE running : [read_lines_notify] : Removing one-time public certificate

INFO ] : SWUPDATE running : [read_lines_notify] : swupdate triggering reboot!

INFO ] : SWUPDATE running : Installation in progress

INFO ] : SWUPDATE successful ! SWUPDATE successful !

[ERROR] : SWUPDATE failed [0] ERROR : stat for path plswup bosweb-upload j failed: No such file or directory
INFO ] : No SWUPDATE running : Waiting for requests. .

swupdate exited

AV R—ILBRHLEL o

BL3

X 3.26 SWU 1 > X N —JLIZEZN U foEE
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N Armadillo [CHEAREZ 1 VY AN —=IL T B FIENET T, 1V AM—=ILET#EIC ~/mkswu
T4 LI KNJLUTICH D mkswu.conf &, 387 70 )LD swupdate. * Z/R< SRVWKSICLTLEEE LY,

Il

ABOS Web I 75 UUHSEEF I ERXT S

ABOSDE #%#ffbd(C. E#E Web 757507 KL X/\—[c ABOS Web
DURLZANTBZETH ABOS Web 7V ERXTEEXYT, ATDE
T Web 720 UIE. Web 750507 KL X/\—[CRkRD URL
ZABDULTLEEE W . https://armadillo.local:58080

BHAD Armadillo BEBEEI N TWBIESICIE. armadillo.local DEBH
HY armadillo-2.local ¥ armadillo-3.local &> TWSAEEMENH D £
9, IN5IE ABOSDE DY X KMCRREINTWBRANGEREZTITD
T. BM®D Armadillo &E—39T23RAMNZZ AT LTLIEE L,

Ffc. Web 75 0UDWSEE7IVEXTZAETIE. RANEATIEERL
P7RLRAZEEIT DI EDHTEXRT, AL Armadillo ® (v k
D—JAXT5®D) IP7RLZXN 192.0.2.80 THDHEIF. KD URL
ZAALTLIEEW D https://192.0.2.80:5808

P7RLAZEEL TWBHBEIXIP 7 FLAZEET %7 EMEFICAR
BGELHPDET, Ffe. P77 RLAZEET 57 %E ATDE DXy ~
7—20% NAT ICRELTWBIEETHEMTI,

ABOS Web 65077V 9%

A7 RZI5%81F. TARAZ2—05 "O7F7 UK ZFRLT
KEEW, A 77U RS 2E, OT7A VEENIBURRSNEIT DT,
ABOS Web Z 9 <IcfELBWVWDTHNIE. Web 77 IUHZRAL T
SY AR

68



Armadillo-X2 &R~ =17l R

3.1.6. Python 7 7V —> 3 > CEMERERT D

ARIETIE LED Z 2B €% Python D> 7L 77U —> 3> %2 HERL T, Armadillo 1T & 2FF
FEDHFZRENMIIEBELCWAZRE U LCHELGEMEERZTVWE T, . ARREOEY AP Y
TICEEEDBSFIETIRBEVWD T, ZOEEERNIRELRAIFRIEZAF Y FL TSN,
3.1.6.1. 70V =V NDERK

Armadillo TO7 7Y —> 3 v ORFICIE ABOSDE Z#RUL %Y,

VS Code DENRA VD [G4/X2] 5 [Python New Project] #%1T (RICRRESNTWS=AFR
7)) L RRESNE3To L7 NI)RBREBENS 7OV N EBREITZTA LI NIERBIRLTLE
TV, RELEERIRTZE. 7OV IV NEZANTZYA7ATNERREINZDT, FEO7OY T
JRNBZANDULTI VY —F—ZHLTLIEETW, TOBREICED, BRULREEFESLIC. AAOLETO
VIV MZERRBRDT LY NUDMERENET,

e, TITRRDESICHRELTVWET,
- RS R—LTa LI

- 7OY Y M4 imy project

# MONITOR

~ CREATE MEW PROJECT

Python New

Shell N

Factory Signage Mew Project

327 7YV b EERT S
Project name

my_project

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

328 7O0Yx U hN&%ZEANT S
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JOY 1 hEER LS, VS Code T my project DF 1 L& N UEBNT EE L,

3.1.6.2. ¥JHARRE

7OV b BRI BEIC. HREZTODENH D XY, FHIRE TIEEIC Armadillo & SSH
THERT 2O DOWBRENFROERZITVWE T, UTOFIEZEREL TILI W,

VS Code DERA > D [my_project] 5 [Setup environment] ZE{TLE T,

+ MONITOR
» CREATE NEW PROJECT

» COMMON PROJECT COMMAND

+ OPENED PROJECT

3.29 VS Code THIHAREZ{TS
BIRTZE. VS Code DTHICUTDL SR —IFILHBRRESNE T,

TERMIMAL

3.30 VS Code ¥ —=7FJL

CDI—ZF)IETUTDELSICAALTLIEE W,

* Executing task: ./scripts/setup env.sh

Generating public/private ed25519 key pair.
Enter passphrase (empty for no passphrase): "

Enter same passphrase again:

70



Armadillo-X2 &R~ =17 Bk

Your identification has been saved in /home/atmark/.ssh/id ed25519 vscode

: (HE8)

* Terminal will be reused by tasks, press any key to close it. 9

X 3.31 SSH HORZERT %
QO NKRTL—XZRELET. RELBWEEREEHANET Enter ZH LT,
(2] 1 TNRRTL—XZRELIHGEIF. BROLOBEADLTILE W,
(3] TAMERDF —ZWI &I —IFILHEHALET,

IRRTL—X%HHJBREURIBEIF. 77U —Y 3% Armadillo NEEXT BEIC/XAT7L—XDAHD
EROENBZENHD XTI,

ssh DL $HOME/. ssh/id ed25519 vscode (& id ed25519 vscode. pub )
ICFRESNTVWEIDT, 7OV h&/\y 77y 79 2k $HOME/. ssh
HRELTLLIEE N,

31.63. 77V r—yayRITAAY T FHA A —I DIER

Armadillo E 7 75—y 3 v ETIT 50OV TFAX—IEERLET, T TERU
AT FARXA=IE SWU A X—I%FERAL T Armadillo N1 Y A M—=)ILULE T,

AVTFAAXA=IDEBRB LV SWU 4 X—IDERH VS Code TITWE T, VS Code DERA Y~
@ [my_project] iS5 [Generate development swu] ZE1TUE T,
ABOSDE EXPLORER
» MONITOR
» CREATE NEW PROJECT
» COMMON PROJECT COMMAND
~ DPENED PROJECT

i) information

» B container

» M external packages

Generate re

Setup environment

3.32VS Code TAVTFAXA—IDERZEITS
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AV FF A A—VOHRITIELIES <BRHDH D FT, VS Code DF—IFILIEUTO &S lLFR
ENBEAVTFAX—IDERERT T,

dAVFF+4 A—T% . /swu/my project. tar IC{IRFEL E L7,
./swu/app.desc D/N—TavE 1 S 2 ICEBELE L.
./development.swu A{ERL L F L 7=,

JRIE Armadillo (Z ./development.swu 24 YA h—J)LLTLEI L,
% Terminal will be reused by tasks, press any key to close it.

H333 AVTFFAAXA—IDERTET

ERRUT= SWU 4 X—31E my project ¢ L2 KU TIC development.swu & WS 7 7 o)LL TRE
SNTWXT,

3164 77U —yayERFTBAYTFFAA—IDAYAKN=)L

FTERL U 7z deve lopment. swu %= Armadillo N1 VA K—=JLUE Y, initial setup.swu 1>V RA h—
JLUTe & E ERERIC ABOS Web 'S4 YA R—=)LEZ B3 EHRETI N, I I Tld ABOSDE % f#E
BUTAYRAM=ILT25FEZBNLET,

'™ 3.34. ABOSDE T Armadillo I SWU Z1/ > A h—JL; D&Slc. BR®D Armadillo DEElIC3H
ZHRBTHENTWBRIVZEZ I YT LTLEEW, INAT—RODAHEERSINhFITDT. ABOS
Web Q/IRRXT—RZAALTLILEW, D%, ~/my_project/development. swu Z3ERUL TV A h—
I ZREBRULETS,

A4 AN=ILAEIHT B E. VS Code DY —=FJLIC Successfully installed SWU & RSN FET,
A4V A N—=)LZICBE T Armadillo NEEEI L. 1 DIFEERFET D E LED i amUL X9,

ABOSDE EXPLORER
~ MOMNITOR

~ armadillo.local

:05:00

dillo-9.local

nadillo-10.local

3.34 ABOSDE T Armadillo I SWU &1 >~ X k—Jb
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3.1.6.5. ssh #ZHTIcERI B IP 7 KL ADRE

LITOFIEIC Ufchv, ABOS Web N E1EL TW3S Armadillo D—E %L L. ssh EkIC{ERT
% Armadillo @ IP 7 RLZAZIEBELTLEET W, BHE. CDOFJEIE Armadillo D IP 7 KL X BNEE
SNZEICITOSRENHD X,

X 3.18. ABOSDE T O—AHJ/)Lx Yy hT—2 £D Armadillo ZXF¥+ > 9%, OFRETEbLNLTL
BRY >, F£icld T 3.19. ABOSDE ICERRENTW3 Armadillo 2F#H 9 %, OFRETEbHLILTL
Z2N—0%27Uvw LT, O—Hhlxy hT—2 T ABOS Web BETENTWS Armadillo = X
FroULTLIEE L,

ZD%. BWD Armadillo (CDWT, "X 3.35. ABOSDE ZfEAR L T ssh ##ticEAI S IP 7KL
AZRET D1 DFEBRTEHLONTWAY—7%Z27 ) v I LTS,

ABOSDE EXPLORER
~ MOMITOR

» armadillo.local

» armadillo-10.local

3.35 ABOSDE =R U T ssh #EimICERT S IP 7 RLAZRET %

Zhlckh, EEUL Armadillo D IP 7 R L X% ssh #ERICERITS IP 7PRLRICEKET D &N
TEXYd, e, 7OV 8T« L2 MYURD config/ssh config 7 71 JLICIEE L 7z Armadillo
DIP7RLADNEE INET, ATDE DRy hT—2% NAT ICEREL TWBIHEY. ABOS Web %
FEL TWARWEESZE., ABOSDE U X T Armadillo ARRESNBWEEIE. 70V 787 oL
ZKhUICA>TWS config/ssh config 771 ILERELTIP PRLRAZEZHEZ TLRE 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

3.36 ssh config ZiRET 3

Q@ Armadilo®IP 7RLRICBEFHEZ TSI,
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Armadillo Z#J#A{L UicimaY. 7O0Y 7 % E179 % Armadillo 2%

21881, 70V 7 D config/ssh known hosts ICIFFEESNTWLAA

F#E T Armadillo ZF#H TER<AED XTI, FDHEEIET 71 ILZHIBRT
= %h\. TSetup environment; ¥ X7 ZBEITLTIREL,

3.166. 77U Tr—>avonxET

VS Code DENRA > ®D [my_project] ™5 [App run on Armadillo] ZE{T9%&. 77U —2 3

>ht Armadillo NEREZI N TEREL X T,

ABOSDE EXPLORER
2 MONITOR
# CREATE NEW PROJECT
& COMMON PROJECT COMMAND
~ QOPENED PROJECT

i) information

» [ container

- [T external packages

App run on Armadillo

3.37 Armadillo ET7 7V 45— 3 VEETTS

VS Code DY —IFILICUTDX Yy E—IDRRENBZIENHDET, INDHRRSNIIHBEIL yes

EABLTTEW,

Are you sure you want to continue connecting (yes/no/[fingerprint])?

3.38 ETBICRRSNEA vy E—Y

P77V —23 TS 3ICiE VS Code DENRA D [my_project] h'5 [App stop on Armadillo]

ZRITLTLLEE W,
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ABOSDE EXPLORER
» MONITOR
» CREATE NEW PROJECT
» COMMOMN PROJECT COMMAND
~ OPENED PROJECT

."-"'.|:=|..:" rmadillo
App stop on Armadillo

K339 77V Tr—>aveiRTd3
3.1.6.7. 77U r—> 3 v OHIER

EERERE UTEA Lz Python 77U —> 3 v &HIBRL £ 9, ABOSDE n5 Armadillo @Y
THFAA=I%ZLTHIERTS SWU A1 X—IEERUVLET, COFEEAVTHFAA—=—I L THIRT
ZHETIDT, AEPICERDI VT FAA—IZFRALTWBGBERERFIEFNS BHIREShE &
IGEELTLEE W,

VS Code DERA > ®D [COMMON PROJECT COMMAND] h'5 [Generate Container Clear Swu]
HEITITDE, SWU A X—IDMEREINE T, SWU 1 X—(F “/mkswu/container_clear. swu [CRTF
=nE9,

2D SWU A X—I% Armadillo N Y XA~ —=ILULET,
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2 MONITOR
» CREATE MEW PROJECT
w COMMON PROJECT COMMAND

Generate Initial Set

Generate Container Clear Swu [=

Generate Installer On USB Swu

340 Armadillo £V T4 X—IZHIFRT %

'™ 3.34. ABOSDE T Armadillo Ic SWU Z1/ > A h—JL; D&Sic. BM®D Armadillo DfElC3H
ZHEBTHEHENTWBRIVEZ I Yy I L TLEEW, I AT—RODAHZEERSINFITDT. ABOS
Web OIKNAT—RZABDULTLZE W, D&, ~/mkswu/container_clear.swu ZZFERL TV A h—
I ZERBRULETS,

A VA M—I)LRICBE T Armadillo BBE# L. LED B’ RB LR <BRD XTI,
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31.7.2U7NLAVY—IIZERT S

Armadillo TR U ZILAYY —I)L%Z@ELU T Linux OV Y REBEEETILIENTEXT, YUT
LAY —I)L%FERT S & T, ABOS Web > ABOSDE W5 TIFTERWEZL DI ENFREICKR DT
. KDISANLBEROCXYTFYR - FNRYITOBRICETLET, . TOELFETIRYUZILO
VY= Z=FERUEFIENZLAESEULET,

AKETIEVUTZILBEY 787 (Tera Term)ZER LYY 7LV Y —ILOBEREICDWTE
HLUTWET,

3.1.7.1. Armadillo & %R PC %= &#:

Armadillo-X2 > ) 7))LV —I)VZERT 2 colic. "T®341. 2U7)LAVY—II=zERT S
Foixfls DEBDICERZIT> TSV, ZOEKREIF Armadillo-X2 @2 ) 7)LaAv Y — )Lz ER
FBHDRIERDIEIRTI DT, INICMATHDA VY —T 1 —XzHEHEL THHEED D T Ao

K341 2U7ZIavY =) ZERT SEHRD

@ Armadillo-X2
O AC 75 7%(12V/3.0A)
© EEXAPC
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FFiR

4]

>V 7 )LiEER USB 47— 7 )L (A-microB)

2R PC H¥ Windows D55, —#®d BT T/XA AR S /\AYUSB O
Y= =Tz —RERMUR—rESD COM ZEHL THIS L.
= USBaAYY =LA 2T —=T7z—ADNHBETERNWIERHD XTI,
M FIMAIR-Jv-
TPOVF)  BIEW  FRV)  ALTH)
&« m Hm B

® nAs

B ¥Rk

8 3vpa-5-

W YIvE EFA, BLUY-L IV RO-5—

i3 YAFLFIMA

| IR SUSEEIEP

F yobory avik-vk

B VIrII7 FI4A

- TAAD K517

& F1A7L1 P9 79—

@ xyb7-2 PHT5-

2 17y

Fr £2-97 4954 FIHUA

¥ o7-Lor7
Oty

v @ -k (COM & LPT)
§ Bluetooth VY7 ZHDIERESUT)L (COMT)
& Bluetooth UV 7EHOELIIT )L (COMS)
i Silicon Labs CP210x USB to UART Bridge (COM?7)
T W IR DN T TR

X 3.42 COM7 h'5Aa UL TWBIREE

ZDBEIF. TINARAIYEZX—Iv—H5 BT OF/N\NARAEBRLT T7R—
N DERTE-SEMERTEL 1S COM DBESEZZEET 5hH. BT 7/\1 A% E
L TLIEE W,
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& FIA A VF— S
IPLEF)  BEW  FBRV) AVTH)
s m B e REX®

v % PC-0118
e Bluetooth
§ USB IRIH IR-Jv-
i A-F1AOANHBEUEAH
® nxs
E F-i-F
& Jypar-4-
i YIVE ETA, BLUY-L IVMO-5-
i3 YATLTIMA
By t%1U71 7142
¥ vobo17 avgi-Fuk
B Vor917 7142
- TAAT BT
0 71271 FHT5-
@ Ryb7-7 PITE-
P 1Ty
i E3-YY AVF-T14A FIH 2
¥ or-Lory
O Jowey

v @ -k (COM & LPT)
@ Bluetooth UV 7EADEEIUTIL (COMS)
i Bluetooth UV 7EZERDELEIT)L (COMY)
@ Silicon Labs CP210x USB to UART Bridge (COM?7)

T T T T O

X 3.43 BT IcBIZ D COM ZZEE U IciRE

REYY>YTHZATDEICUSB OAVY —ILA VY —T 1 —ATFT/I\NA X%

EHd 25513 COFEREHDIEA,

3.1.7.2. Tera Term D#2EY

AIETIE Windows BIET Tera Term ZERA U U ZIILAYY —ILOBEAEFEICDOWTEEH LT
WZET, (Linux ¥ ATDE Dig&lE 76.29. YU ZILEBIEY 7 k7 7 (minicom); ZZRBRUL TSI L,)

1.

Tera Term (https://github.com/TeraTermProject/teraterm/releases) =#4% 7> O—NK -
AVAM=ILLUTEELEXT,

TROKSIC, [HFHLWER]Y 1 707 Armadillo Z##i L TL% COM /R— ~hZ157E L T[OK]
Z7 Vv I ULET, FAT7OAVDPRREINTVWERWESIE. [7F7AILI-EFLWERIZI U v o
LTRRLET,
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O TCP/P myhost example. com

AR ZRASENN0)

Telnet

S5H SsH2

Fhith AUTO
ArmadillolZ#EEH: L TWL 5 COME — k% EiR

O2UFIE  F—E] CoOMIE Silicon Labs CP210x USB to Lt ~

22

0K FozIl ~IFE

3.44 Armadillo Z##: L TW% COM IR— kN Zi8E

3. [RE-[ZUTZIIR—KZZYvy2 LT, Armadillo Z#E#i L TW2 2 U ZILIR— N DEREZ T
MDLSIIETW, [OK]ZZ7 Uy 7 ULET,

Tera Term: ZDHLDERE
i B~ 2 O —-BEUfTS F mEs) Cyawin Ia—F4
Tk 7 | S <ox TCRAP ¥k LTI IR

=) COMIB: Silicon |
2 —F(E): 115200
F—430D) 8 bit

ah il none

v TESRE): |1 bit
ZO—HEIE) rore

URB/EC) 0 ZUB/ATO)

Device Friendly Mame: Silicon Laks CP210x USE to UART Bridgs (COMID)
Device Instance 1D USBY¥VID 10C4&FPID EAGO¥GS863E63E3TCEDT 1 BOEBBOEC: ¢
Device Manufacturer Silicon Laks

Provider Name: Silicon Laboratories Inc.

Driver Data: 5—23-2018

Driver Version: 6.7.6.2130

Class: Ports

oK || #Feel AILFH)

3.45 Armadillo Z##: L TW3 > U ZILIR— b DERTE
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3.1.7.3. Armadillo D#2Eh

BRZER LU T Armadillo-X2 Z881L LS W, YUFZILAVY —ILICUTO LS GEash
HAOxhxd,

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.MX8MP[8] revl1.1 1600 MHz (running at 1200 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 44C
Model: Atmark-Techno Armadillo X2 Series

1 (&B8)

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
: (BB8)

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

armadillo login:

ERICHEEEN L TWBIBEIE. Enter = 1 B9 C & T armadillo login: NRRINET,
U-Boot 7OV 7~

USB OV —JlL1 % —7 x—2X [C"Hit any key to stop autoboot:" NHEAETNTWBE MM L
50F—AN%Z1T5& U-Boot 7OV 7 EBNRREINET, COBICF—ANIRITNIETEBRICE
BLEI,

1 (&)
BuildInfo:
- ATF e26bfd0
- U-Boot 2020.04-at11

reset cause: normal reboot
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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=>

3.1.74. 071>

EENETI ROy 7AY TP RRENE T, PERETIE Trooty 21— —&, —fika1—
HY—TH 5 Tatmarky Z—HF—EFELFIH. Tatmarky T—HF—F¥ERRETROY 7SN TWE
IDT, Trooty I—HT—TATA VLTI, initial_setup.swu 24 VA =)L U TWRWER.
root; I—H—[FHWEOY A VRIC/IKAT—REZAABTTICHLWIIRT—REREINET,

rooty; 2—HY—7OY 1> U, passwd atmark ¥ RT Tatmarky 2—H—D/XX T — REZHTE
952ET, Tatmarky I—F—0OvIDEEREINE T, REIT D/NRAT—RICEFKRXFDOT7ILT 7
Ry~ INXEZDOTZILT7 7Ry R, ODS QXTOHFE. TOMGEEE - AFABRE)EEHIENTEE
9,

1. root TOZA1 Y

MEANRA T — R ZZEBULET,

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

Retype new password: (3
Welcome to Alpine!

Q@ FLWKRT—RZEZAADLET
O FHLWXT—RZBAHULET

2. atmark cOs'1 >

Fatmarky 1—Y—F¥ERETEOY I ENTWET, 2D, Trooty 22— —TcOJa
vl Tatmarky 21— —0D/IKRXAT—RKREZZELTHS Tatmark, 2—HF—TOV1 > ULET,

armadillo:"ff passwd atmark ‘,

New password:

Retype new password:

passwd: password updated successfully
armadillo:™# persist file /etc/shadow (2
armadillo:™# exit

Welcome to Alpine Linux 3.16
Kernel 5.10.118-1-at on an aarch64 (/dev/ttymxc1)

armadillo login: atmark
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Password: 0
Welcome to Alpine!

O atmark 1—¥—0/X2AT—REBEIVY R TT, (5.4.1. SWU 1 X—YDIERL EERAL
BB ERETY,

O /XRT—RT770)L%EXKEALLET,
© H[EUL/NRT—RTOTAYTBIENTEEXT,

Armadillo BaseOS Tid)L— k7 70 )L X7 AT overlayfs Z#HFB UL T
O, ZOFEXETIEFYATLANOFF §3 EHNBIFEATLEWET, %
D= persist_file AV RABREINTWVWET, OOV RZFAHT

BZETIPANBNTREZRMI 2 ENTEXT, NRAT-RZF
EURBICEUTOOTY REXRTLTLLEE W,

[armadillo ~]# persist file /etc/shadow

persist_file AY > RICET %5F#ME T6.1. persist_file ICDWT, &5
BULUTLEEW,

3.1.7.5. Armadillo D#T A&
eMMC ¥ USB XEVHICEZAAZTo> TVWBFICERZVIM T 5&. T—IDMWIEY S AIREMED

BEOET, BRICKRTIEZHEEIFE. RDKSIC poweroff IY > KEFEFTL. Treboot: Power
downy &ERREINICDZER L/Tb\bsaﬁ%fﬂli‘ﬁbiﬂ'o

armadillo:™#f poweroff

armadi llo:™# zramswap | * Deactivating zram swap device ... local

| * Stopping local ... [ ok ]

dnsmasq | * Stopping dnsmasq ... [ ok Jrngd | * Stopping rngd ...
: (BB8)

The system is going down NOW!

Sent SIGTERM to all processes

Sent SIGKILL to all processes

Requesting system poweroff

[ 88.401459] imx2-wdt 30280000.watchdog: Device shutdown: Expect reboot!
[ 88.408763] reboot: Power down

Podman O 7+ OREHH tmpfs THH. eMMC NDEZAHZIT> TWRWESIE, poweroff
ANy RZERATEITICERZYIMT 2 2 ENAIRET T,

Podman J> 7+ DORELD eMMC DIFEY. $REIC rootfs HFD eMMC IH 2R 2 —LZEE
T2 & SBREARERBEICENTIE, poweroff ¥ REETL. Treboot: Power down; &RRS iz
DZHEZUTHSEBRZVML T LS W,
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FFiR

halt ¥ Y R TR T S 72154&. Treboot: System halted; &EFRRIh
TH 5K 128 M. Armadillo (FBEINICEREL X T, BEERICKT S
B 3HIcH poweroff AX Y REFIBL TSI,

BREZBERATSREE. AVTFUHIcEZXSncEaZkRfcH. BERE
Ui, —EREULFOBENHD XTI, AFEtLEY MIBEDOAC Y
Y DIZBICKDERKE U TOEED TI,

- DC 7S 7ITERZYIMTLIcHE : K5 7
- AC 7S 7fITERZVIMILIZE K1 2

VTIUBICEZSNICERDKRITBENICERZHBIRALLEE. BIR
—TYANTFENT EFULBVWEOIHEREGORAELZDET,

\I
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3.1.8. 1—H—&§%

7Y SR=0T0 /e RO - - LT BAZERITOREART—F DREPRYG
BHSEZREITIZT—EXARE, 1T -BRIHERABYT—EXZRIFZIENTEET, ¥—
EXZZF2HiiE. "7y hx—2072/ Armadillo ¥ b 12— —ZFZTI2RENHDFT,

A—HY—FRITDERDLIBT—ERZRIFEIENTEXT,
- HmARPEmR EOEERMNORAE - il
- BAZERTOREART—F0DF o >O0—R
- REERON—-Y 37y TICHESBRRFTEOENS TEE
- ZEERICETIRREEI T PRV NEFEOEHNS BEE

FULKE "7y bNY—277/ Armadillo Y k) ZEL LS,

7y h~N—257% ./ Armadillo Y1 ~

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

3.1.8.1. BARGE

A—Y—BEFETRIC. BARREFRI ST, "BAERTOREART—51 25V VHO—RT
B5IEMNTEDLDICBRDET,

BARMBIROFUWFIREEUTO URL Z22R<IES W,

Armadillo-X2 BARREEF

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

U ETHERREOEY 7y 7 EBEREROFIEITKR T TI,
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32. 77V Ir—avRAEDRN

BEARH Armadillo-X2 TO7 7V T —r a vEEORNE B 3.46. 77U T —2 3 VREEDRN
ICRULET,

RETE, "®346. 77V T7—Y 3 YREDRN ICRTRERORNICE > TFIRZBNALTWE
X9,
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N

(Device Tree®hA ST A4 XF5)
-
-+

[ 2. A—FH7 OB J

3. A 8—D1—ADERFEL
L FRAADERS EERE
Le
Y
' ™
4. YIRITFOBRE
L v

v

5. FukI—UMEEDRE
FubT—08E

Arfadillo Twi No

TrRAZAERER
%7

Yes

[ 6. Armadillo Twin Z&B33 J

7. 7 r—Lav s E
v Y Y
[ C BHEI&E7 I r—iavnst J [ Cul 7 ir—iavnms J [ GUITF4r—iavnms ]
T T T
[ ]
EiERER
No
B{ERER OK?
Yes
I)—Z kR SWU OFEREL
HE~OBWEAH
Li
[ 8. YATLDTAMETS J
No
FAk OK?
Yes BB
fcul 7FUr—asmBisk)
F=hiE
fGUI 7T 4r—amBi%E )
F=hiE
IC BEI=kE7Ir—av 0%
DRORETT,

346 77U T—2 3 VREEDRN
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1.
2.

9.

3.3.

3.1. AFO%EMR, ICE> THRRREOERZITVWET,

IREEREBINT 2R E, N—RY L 7OBN - TEETBHA. 34 /\— kY17 DR,
EFVET,

a. WEEA VY —7x—X(CON11. CONI12) D>V %#{ERT 5HE 3.5. Device Tree #H X
IRARXT D) ZSEBILTNNAAYI—DHRIIA X ETVWET,

Armadillo-X2 BT /N4 A = # LU TERT 35581, FRAFIEER 36.1>v5—71—X
DERAFEET/INA ADERAE) THERLET,

3.7.V 7 b7 DKt Z1TWE T,
3.8. Xy NT—UKE) HITWXT,

Armadillo Twin ZER U7 /\1 LERERZ&RFT 5155, 13.13. Armadillo Twin Z{&5&d
éJ %T—Ib\ig_o

TTVT—2 3V OREETVWE T, 'R 3.46. 77U T —>a VRREDRN, OfENIERD T,

a. BEEZFERIZ 7 7Vr—rarvziEIZ5E. 3.15.GUI 77V r— 3 O =
TWEY,

b. BEHZHEELBWFTUT— /3/%&5%5%3‘% ZE. 1E. Yz X7 U T KMKcF Python
THRHITDIEZHERLET, £DHEIEF '3.16.CUl 77U Tr—r 3 v ORE) Z1TVWET,

c. CEEBCHEINEEED7Z 7Y —Y 3% Armadillo J:Téﬂf’ﬁé‘li%,l&\%b\‘aé%)\ »5
WERREBREDFINICK> T C EETCO7 U Tr—ya vREEIDELRES. 3.17.CE
BlICEKBT7 TV Tr— 3 VO ITWED,

BMEULTZ V5= 3y OFEERNTTLELES, 13.20. VRTLDTANEITS) %17
W£d,

VRATFLDTANDETUEURS., T4 BER, NEA;TT,

BRBTICH > THE < RZE Armadillo Base OS DR - 4558

r2.1.3. Armadillo Base OS & () [T Armadillo Base OS [CDWTOHEEEZBNULE LD, FF
ICABICHTc>THESDUFMBHEICOVWTBNULET,
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3.3.1. — &M% Linux OS E&EH A AMERS & DELY

—AREY 7S Linux OSIEE14ss

debian®¥ FIUTES /Sy T — SEEB)

._ aws-sdk
python/pip
libmodbus

busybox/coreutils

libc

Systemd
(77U ESHER)

>  Network Manager

HW

F—%-07 RS485 Ethernet
RET7I DI/DO WLAN

= F.. LTE
& - SEREE

storage

7+ 77V (debian/alpine)

Armadillo Base OS#E#H 5

FAUTHES /Ny T — I8 B

aws-sdk
python/pip
libmodbus

busybox/coreutils

libc
M- — -1 --=cccozocooe--
° BsOS | | : Twin-Agent
av5+ ECAEIER, v7ryz7rors-+
oI E:ilt;-;:gﬁm —L Network Manager

EFIATI A2+

fid
EERBE

ABOS

ARy Od

FIIF—% -0F

RETFAI

WLAN
LTE

Linux OS BHEAAAMMERTIE 7 7V Tr—Y a3 VyOETREZI - -7 REICEEARL.
Systemd R ETT IV T —y 3 v EBHBRTIEZ2ON—KRINTYT, Armadillo Base OS #E#Eikaz T
. P7VT—yavoRTREZIVTIRICARL T, AV T FHESBRRE T 7 1 L EFEDSBE

KEBISCETAVYTFH =TIV r—yaV)=BEETIEET,

Fz. Linux OS HBHMEHAHEIETIE. A ML=V DREDZHIC overlayfs TERT 2 DH—ARN
T9, D, 77V r—2ayMHAITZO7PERBREDT—FIE. USB XEUREDAFT /N
1 RCRETDRENH D X9, Armadillo Base OS BEHMEIEFLIL— KT 71 ILY X T LY overlayfs
fEENTVEITH, WEBIC USBXEVRELRULSIKFERTERZ1—F—T—9TrL I N ZH-
THED. IEALLHRT/NNA RZABRLU THLBEFHD FHA.

Armadillo Base OS & E. BETEX 1 T7IL AV N EBEHLTED., WiHLEES{EARD
LRI E 2 L2 ICRE - BT 22 ENHEETT,
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3.3.2. Armadillo Base OS B&i#azDY 7 bV z PHEEFE

HAOY— L TREARE

:kh‘ﬁs‘rav—»

—ABRY%E Linux OS EMEAAH M @ Armadillo Base 0S ##H &
— Base0S

ABOS Web
A (Armadillo 85 A WebUI)

FubT—IHE FyrT—IHE

ABOSDE
ST HEMBREI 7L -2 T O (VSCode]
BRI IZTLLaY)

T+
apt ¥ TT AME2—i3BHO apt ¥ CT(AMEa—LavBHED
AT s o P ) | HRr—UEA AL

pip % TRESEAD pip & TERESERD
SATSVEA A=)l SATSVEALAL—IL

FIUr—L a0k T r—av 0%

P~ OB e P

FAVr—av O EMBITRI 7/ L OER
Systemd Unit 771 L%

overlayfs {&

LATLERDTAN LATLEROTA

Armadillo Base OS #&&Hit4ss F TEIET 2Y 7 Uz 7 ORFIE. EXMNICEEREPC ETTWET,
XY NT—=UDEREIE ABOS Web & WSHEET, OVY REBET/CITEHRERNEETI,

FIRIRIE S LT, ATDE(Atmark Techno Development Environment) E WS {REBY I VA X—Y%
RBHtLTWEY, ZOH T, ABOSDE(Armadillo Base OS Development Environment) & W5, Visual
Studio Code ICA YA M=)V TEZRFEAI VAT Iav=FAAULTY 7 N 7HREETVWED,

ABOSDE #3352 &T. AVTFHRUOIAVTFEEBEBARET 7 ILOER. IVTFRIES
FaN\T—IDA VA=), AVTFTARTEETZT7 TV T—2 3 VAEDOFREREZ INTVS Code
NTITS ZENTEXY,

333. 7Yy 7TF—MEEEICDWT

Armadillo-X2 Tl&. BF - 8& - BARKICY 7 Uz 72 EZADKRIC. SWUpdate & WS EHEA
ZFABAULED,

3.3.3.1. SWUpdate & (&

SWUpdate (. T/\NA XA ETETEINSDTAOVILT, XY NT—=T/AML—IBHTT/INAZAD
VIRNDI7%ZBHI B ENTEET, Stefano Babic, DENX software engineering, Germany |
KO TA—T VY —XATHENEDSNTWET,
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Armadillo-X2 Ti&. SWUpdate ZF|A T2 I & TROEREZEIRL TVWET,
- BEME, oM. HEEEOBR
- A/B7Yy7T7F—NT v 77— ~DZHIL)
- AN —F—R
- VI RO 7 OERE B, BEMS
- Armadillo Twin TOUE—K7 v 77— XIS
- Web H—/\—TODYE—KrT7 v 77—~
- TV L—RDEIE

2024 £ 2 BX T, hawkBit ® WebUl Zf|BB U7 v 77— M 58N

/ UTWE LD, hawkBit (& 2024 &£ 3 B 22 H [ZfThhic/\—Y 3>
05.0N\D7Yy7F—KT, INFXFTEALTW:zWeb Ul ZEIELFXL
fco THICHEW, §% OTA ICLBT7 v 77— M ETWEEWEEIE.
Armadillo Twin [https://armadillo.atmark-techno.com/guide/
armadillo-twin/] OFBEEHREL £,

BH. hawkBit 0.4.1 DEEHIFMEIL TWEXKIT DT, CESZHHT S5
& & Armadillo-X2 B ¥ B Y — JL [https://armadillo.atmark-
techno.com/resources/software/armadillo-x2/tools] 5 THawkbit
docker-compose AV 77, ZHTUYO—RUTERLTLEEI W,

hawkBit (C B9 2 3£l 2 1B W I hawkBit A=Y 1 b [https://
eclipse.dev/hawkbit/] ZZR U T 23 L\,

3332.SWU 1 X—=Y & iF

swu /Xy o —Jk, SWUpdate EDY 78T 7DEHFE 7+ —~X v hTF, SWUpdate Tl 1
BD7y7T7—KE 1 D20 swu /Xy —ITiThhEd,

swu /Ry T —JICiF. ROLSBRABEDZEEDZIENTEEXT,
P TT=RWROAA—=IT7A)

PV TIT= RN RDOAA=IT7AILDF Y 7Y L

- PYTT—REIRICETIBZRAIUTN

- BZEAHFERANL—VDIER

- U-Boot IRIEZHMDEZ X ER

- VIR TFON=-Y 3 VIER

- etc

SWU 1 X—3I[& swupdate (https://sbabic.github.io/swupdate/swupdate.html) € & > T
Armadillo Base OS ETHREEE 1 Y A M —ILNETENET, SWU 4 X—I% Armadillo ICEXT 5
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e DITER. BEPIRRICEDE THRABTEZABEL TWVWET, FIZIE. USB XEUNSFHHAR
N '717“*7‘-/\“—7?57"7/[! RIB2ETT,

3.3.33. #EHE., =2, EEtroBR
D—H—iF SWU A X—Y%ERY NT—%/Z ~ L—IRET Armadillo ic1 Y 2 h—ILLE T,

A=y hEBEUT Armadillo IC1 YA M—ILT ZFE. UTOZENGEET I ENEZSN
x99,

- WBENEROI Y —ZROT—YZ2AVAN=ILFTSD (BDFTXHL)
—5ERBHREIND (FER)

Armadillo Base OS T3S {biift. SHA-256 l[c &k 2/\v ¥ a1k, TIVIEBLEZERFET DI & T,
AVARN=ITBT—FICRNT 2R, T2k, BEEEEFRIELET,

Fhn 5 DHREIF SWUpdate Ik > TEREBLTWET, SWUpdate IS TOREKRERELET,
- SWU 4 X—=YHWD Armadillo IC1 VYA N—=ILF 2 T7—5=E5T D
- TFTIUYINNEBRICEDIERDO SWU A X—ITHBZEEFRILET D

CESULET—YICHULTEF v ITLDEZSELT. 1V AN—ILTBT—INELWI &%
{REET %

INSDOMRICK D, fc& ZWBENARIER SWU 4 X—I%Z Armadillo [IEEFELELTHTYS
IWERICEIDIERD SWU A X—=ITHRWZ ENTMND XT,

WEENA VY —RXYMNLETSWU A X—IVRHNDTF—FE2ESHMZcELTH, 1V AN=ILEIICE
DTF—=FICHUTF Vv IHYALADPELWHEERLUET, FDcs. RIEBRT—FH Armadillo 1>
Ah=lEendZElFHDEEA.

Xlc. MEEDNRXYRNT—T LT SWU A XY DT ZHARLELTHESLENTVWEDT,
BEERT-INRERIBZIEEHDREA,

3334.A/B7Yy 77— NTFv 77— MDZHEI{L)

A/B 7y 77T—hKIE Flash XEVIC/N—=T ¢ > 3> _EERL. 7Y 77— MKRIC ICH A
IHHHEATT,

BICEALTWBEWADN—T 1 V3V EESBIDOROFEZHEE T,
O 7Y TT=RCE>TEEFOY 7 MU 7 IFBIRS NV
- O BEZAHDERKMGETHETIL TH, I<ICERERS
- O BERDEMEPRICEZTIAADEED
- x fEF Flash X EYEHNEZ %
3335 O—JL/Xy (Y AHINU-)

7y 77— NBERICEFICKK UGS, EHAERREBAEIRT STy 77— MEIDREEICO—
LIy I LEY,

92



Armadillo-X2 &R~ =217l Bk

O—L/Cy ZREORERIE 16.20. O—IL/Cy ZRIEERRT 21 #BBL TS,
EEO—IL/Sy U DBET B RAEFUTOED TY :

TPy TITF—NEROBRE)., X/cld T abos-ctrl rollback—clone ; AVY REETULLE(ITF VS
TFT=RrDERH LB TIEFEWN =3 VICED FHA)

- UToEsEshCEYLIEEE
- rootfs [CT— M ITRER T 71 IILHEE LRV (/boot/Image, /boot/armadillo.dtb)

. g & 3 EEM T Linux 2—%—Z > R®D Treset bootcount; Y—EXDIEENEF TES A
ot

Fle, 21— —XU YU FKET Tabos-ctrl rollbacky ¥ Y REE{TURBSICEO—/L/\y T BEE
EHRDFEST, 2OOAXYYRT T —allow-downgrade ;| A 7Y 3V EBREITDHIEFTWI—I g VICRET I
EHAEETY,

WIFhoigaTbO—IL/\y I NEITEIN 5 & /var/at-log/atlog ICOTHF%ED £9,

DEBENBEELEGD . HWNN—I g VICRD I ENTEZ[EN

/ Armadillo Base 0OS 3.19.1-at4 UEIO/N—=Y 3 v TET7 Yy 77— MNERE
HHEFULT

=D Armadillo Base OS NDO 7y 77— Z#HER UL EIH. LiE/\—
T3 Y BEI®O Armadillo Base OS #HIHTY OV L —RZHE W
B, XTOONYY RZANT S & TEREAEETT !

[armadillo ~]# sed -i -e 's/fw setenv bootcount/& ¥&¥& fw setenv
upgrade available/’ /etc/init.d/reset bootcount
[armadillo ~]# tail -n 3 /etc/init.d/reset bootcount
fw setenv bootcount & fw setenv upgrade available
eend $? "Could not set bootloader env”
}
[armadillo ~1# persist file -v /etc/init.d/reset bootcount
/mnt/etc/init.d/reset bootcount’ -> ’/target/etc/init.d/
reset bootcount’

3336.SWU A XA—=I DAY XK=
AX=I AV AN=ITBHEEVTUATIKRT ESOBTENHD XTI,
- FRLTAA—IZA VA N=ILT BHE
- ABOS Web ZfERBUFEA A=)
- ABOSDE »5 ABOS Web Z{ERBUkFE+r > XA =)L
- USB XEY Ffcld microSD A—RHhS5DOEEI Y A =)L
- ABEEEBELSAA—TI DAV A M=) (FEh)
- VE—RTAA=IZA VA N=IT BHE

93



Armadillo-X2 &R~ =17 Bk

- Armadillo Twin ZfERBUB&#1 > XA =)L
DT T —I—D A X—=I DA VA N=)L (FE))
- DY N—H5SOFEHHNLBEE A VA N—/L

ENZENDOA VAN —IILAEDFRICOWTIE, UATIKEHELTEDEFRIT, L. EBLTc SWU
AX—=I DAV AN=)LICKET B5EIE. [6.3.5. swupdate "L T —F ZIFEDTL) Z#BELEE L,

- ABOS Web ZERUcFEI VX =)L

Armadillo-X2 TEMELTWS Web 77U —> 3> ® ABOS Web 2L TPy 77— KT
HZEMTEEXET, 6.94 SWUAVYRKN=I) ZESEICLTLEZW,

- ABOSDE »5 ABOS Web Z{ERUTcFE1 Y A =)L

VS Code ¥hiE#RED ABOSDE %{#HT 5 Z & T. Armadillo-X2 TEfEL TWL 5 ABOS Web
BEATFZYITF—RNITBZENTEZFT, 6.10.5. Armadillo Ic SWU A1V AKN—IL T3, &
EZlCLTLEEW,

- USB XE Y Ffcld microSD A— D5 DB VA =)L

Armadillo-X2 I USB XEY 2 d 2 BEMNICT Yy 77— DB EDFI, 7V 77— MNRT
#I(C Armadillo-X2 ISE&ITHEE UL E T,

USB XEYN microSD i—R#%Z vfat b UL lF ext4d FERTT7 A —< v b U, fERUTc.swu D7 7
AIWETA LIV NI ZESTICEHREL TLIEEI W,

ATDE £TUSB XEY /microSD h— RD/)\—F « > a > =ER -
TA—=~NXv NTBHE

= https://armadillo.atmark-techno.com/howto/atde-partition-
howto

[ATDE ~/mkswul$ df -h

Filesystem Size Used Avail Use% Mounted on
1 (&BR)
/dev/sdal 156G 5.6G 9.1G 39% /media/USBDRIVE 0

[ATDE ~/mkswul$ cp initial setup.swu /media/USBDRIVE/ 9
[ATDE ~/mkswul$ umount /media/USBDRIVE (3)

Q USBAEUNNDYRENTWBIGHZERALET,
O 7717/ EIE—-LEY,

© /media/USBDRIVEZ7 >N UV hULET, IVY RETRICUSB XEYZEROALTLE
YA

I Z—DiFE. /var/log/message ICREFEINE T, HIZIE. IV —ILTIAEHEENEE->TWS
AA=IDIZ—FLTORICKRREINET,

[armadillo “1# tail /var/log/messages
Nov 19 10:48:42 user.notice swupdate-auto-update: Mounting sda@ on /mnt
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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@ FEEIS—0DXvtE—Y,
. NEBREEBHSAX—IDA VA N=)L (FH)

USB X E Y% microSD 71— RZEDAERLIBEEDIL— KT« L7 M ULBSMC SWU A X—I %R
FLT, A X=YDA VAN =IZTWET, L—rTFTo LI NJVICRETZEEH7Y IT7—h
NMThonFEIT DT, /var/log/messages ZHERL T EE L,

BUF AR REB Y /dev/mmeblk1p1 (microSD 1—R) & UL TREINIIBEIC. 1 X—=ID
AVAN=ILETSHTT,

[armadillo ~1# mount /dev/mmcblkipl /mnt
[armadillo ~J# swupdate —-i /mnt/swu/initial setup.swu
SWUpdate vbf2d8be-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

- Armadillo Twin ZERB UBE&1 v XA =)L

Armadillo Twin T Armadillo-X2 ZEB#AEEB LTy 77— NI B2 ENTEEFT, 65.
Armadillo Twin 58O Armadillo 27 Y 77—k 9% Z5ZICLTLEE 0,

DT =N=P5 A AX=I DA VA=)l (F8))

SWUARXR=I%F T TH—N—=c7Yy7O—RULT, 1 X=YDAVAM=)LETVWET, LT
I&. http://server/initial_setup.swu DA XA —I %A1 VA M—=ILT BHITI,

[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 atl

[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

- Dz TY=N—DSDOERANLZEER N VAN
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swupdate-url #ZMIC LS. BENICF v I LTI Y AM=ILUET, UATREY—ERDE
WMEE AV T DEREDEITT,

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

[armadillo ~1# persist file /etc/runlevels/default/swupdate-url (2]
[armadillo ~]#
echo https://download. atmark-techno.com/armadillo-x2/image/baseos-x2-latest. swu ¥
> /etc/swupdate.watch (3]
[armadillo ~J# echo ’schedule="0 tomorrow”’ > /etc/conf.d/swupdate-url
[armadillo “1# echo 'rdelay="21600"" >> /etc/conf.d/swupdate-url (4)

[armadillo ~1# persist file /etc/swupdate.watch /etc/conf.d/swupdate-url (5]

swupdate-url t—EXEZBHLE T,
T—EX0EMMEZERELET,

AX=IDURLZEFRLET, —fTCELICAA—IDURL ZRET DI ENTE. BHITIC
AA=VDURLZRET B ENTEXT,

FIVIVPA VAN —IDRT I 21— ILERELEXT,
EEUCREZ7 7AMILEREFLEX T,

0 000

USB XEUNSDT Y 77—k ERBKIC. O71E/var/log/messages [CIRFESINET,

initial_setup @4 X —I ZERLDERIC /usr/share/mkswu/examples/
enable_swupdate url.desc ZAND EBMICTT DI EMNTEFT,

=

334. 774 ILOEDHFWNICDONT
Armadillo Base OS Tld)L— K 7 71 J)L¥ A7 LT overlayfs ZHFAL TWE T,

FDA. 774N EZTELE Armadillo DERZVZ EEERNRBIIFEREFINE A, AEDPELEIC
rootfs DZBERNBREZFRIF T ZICIE. TEULI 7 7AILICT U T persist file ANV REFERAULET,

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

X 3.47 persist_file OV RETH
persist file ANV RDOFMICDWTIE, 6.1. persist_file (CDWTy ZZRUL TS,
Ffe. SWUpdate IC&>TI—RT7 7MLV AT LLICECES N7 74 ILICDWTIE, persist_file

ZEITUBLK THRFEINE T, HRUADKRIELEDI6. persist_file X RTIFAR< SWUpdate
ICELBEHZETIDLOICLTLLIEE L,
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3341. BRZYVI> T REShBTsL I/ N (A—Y—-F—5FTFcL I KV)

13.34. 7714 )LOEODIFWNCDWT, (€T, Armadillo Base OS EO 7 71 J)UIFBE. persist file
AN Y RZRITEITICEREVIZ EZEFEABNRESINBWVWEBNLUELLED, R 3.2. BRZY->T
bRFINZTALIVMN)( AT —FT—5F4L I K))) KRITTFT«LIZNIRICHZ T 7AILIECD

ROTHOHFEE A

FR3I2BRZEV > THREINBTALI NI A—T—FT—FFT1L I KY)

FALIY

ik

/var/app/volumes

SWUpdate DFRFPREFRFTSNFEITET. ALy IH
FHELTH, Py 7T MIORRBICIFIED EEA, OTP
T—IR=RBE FTIVT—2 3 U DEERICER UiklT 5
E5BT=FR>IDT4 LI MIVITREL TSN,

/var/app/rollback/volumes SWUpdate ORFPHEFEESNEEITET, O—/IL/NyIH

HETBE, Py TTF— NIORECED T, IV T4
TrFANBE, FTIUT—2 3V DN—I 3 VITERELTT v
IF—RFBEIBT—HEIDT ALY N IRELT R
g\/\o

AVFFERON—YaYVIcRULEBA(M@—IL/\v 7). /var/app/
rollback/volumes/ D F—% DEID/N\—I 3 VI ICRD XTI,

FDE. PIVTr—a3>0ONN=I a3 VIEKETDLSBT—FIX /var/
app/rollback/volumes/ [CAND T E&#HMRBULET,

mkswu O swdesc_files (——extra-os #L) & podman_start O add volumes
Tld. B/ RFZFDTo LI M) ER—ZICULET, /var/app/rollback/
vo lumes/myvo lume (& myvolume TERICIEETZEI,

Copy-on-Write (CoW) [CDWT,

ZDZD®M volumes T« L7 MYl btrfs EMFIENZ 7 7MLV RT A
ICREFEINTWVWET, btrfs TIZT—% & Copy on Write (CoW) %ff->
TTF—YZE2MZRIELER I, ZORIEEICIEIARNDHDFT,

BEH MB O7 7AIVNSRBREEXSEEICTSHES CoW 2EMLT 3
CEEHMRUET, CoW 2EMbESNET7 7MILICF v I LDBAS
BRLIEDEFFTOT, RHARIGZGEUMNMIIZL TS EE W,

[armadillo “1# cd /var/app/volumes/

[armadillo /var/app/volumes]ff mkdir database

[armadillo /var/app/volumes]if chattr +C database (1)

[armadillo /var/app/volumes]if echo example data > database/example

[armadillo /var/app/volumes]ff lsattr database/ (2]
C database/example

3.48 chattr I & o T copy-on-write % #&#h{t 9 364l

97

R




Armadillo-X2 &R~ =17l AR

@ chattr +C TP« L7 hYUIC NoCow ZH/FELET, TNHSIERS
na774)LH NoCow TIERENET, 9 CICEELTWET 7
TIVICHER WD TTERLEE W,

O lsattr ERLET, URARD COENRBNIETZ 7LD Tho cow,
T,

335, A YAM=ILT«14 RATICDWT
AVAM=ILT 4 ZX7E. Armadillo ® eMMC OFB%ZXEHTESTIRZ DI EDTES microSD
h—REEBULET, IYAM=—IT1RIIF. 41 VAN=ILT 4 AT A4 XA =% microSD A—RKIcEZ=
A ETERTEE T,
AVAN=IT 1 RAVICIEUTD 2 DOBENHD XTI,
- PEEA VAN =ILT 0 R Y
Armadillo-X2 4 Y A M= J]LT 4« AU 4 X — 3 [https://armadillo.atmark-techno.com/
resources/software/armadillo-x2/disc-image] IC 3 21Z# 1 X —3IT9, Armadillo Z#EA1L
ITHRICHERALET,
- FARENTET U Armadillo-X2 Z20 0—>9 30 DA VA N=ILT 4 X7,

BERKDZE, BFED Armadillo ZEBEH I ZRICERSNEI, FUL I T4 BER THRALX
ERS

335.1. A YAM=ILT 1 AU DB

AVAN=IT 4 AT DEEITER 13141 PR Y A —ILT 1« AT DFER 2B RU T LS
(AW

SBETIIWELA VAN —=ILT 1 R DFEDFIEEZRL TWEFTH, 76.24. Armadillo DY 7 ~
D 7HEEJIRTSD; TEILRUEAAXA—IJICOWTHRIUFIEICHEDZF T, ZOBOA VA N—=ILT«
2TAA—=Y (Limg) F. UTOAVYY REZETUTERLTLLES L,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh -—-board ax2

1 (BER)

[ATDE ~/build-rootfs-[VERSION]]$ Lls baseos—-x2%img

baseos-x2-[VERSION]. img

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ——-board ax2 ¥
--boot ~/imx-boot-[VERSION]/imx-boot armadillo x2 ¥
——installer ./baseos-x2-[VERSION]. img

AV RORTMNTET I % &, baseos-x2-[VERSION]-installerimg & WS 7 7 1 ILAMERR ST W
FIDT, IESEFERALTLIEET VN,

F7 A4 )L T imx_lib.img (firmware /\—F7 1 ¥ 3Y) Z#EEEEFICITICAI VAN =ILENT
WBEDMFIEENE T, 1V AN=IT 1 AUV TEZAHZ LIcWESRIF 2EHED build_image.sh O
NYRDAZTYa>rELT, T6.11.VPU Y NPU Z{FERHT S, TERUL imx_Lib. img Z —-firmware
imx_Lib.img TIEEL T RE L,
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3352. A YAM=IT1 RV ZFERATS

AVAN=IT A RV ZREAITZHECOVNTR, B142 A VYAM—ILT 1 RV ZEMAT 2 25
BLTLEE W,

3.4.\— RO 7Dt
Armadillo-X2 DB R EFEMER LDz DREHBEIRICDOWTHBLET,
34.1. FEEART—FICOWVWT

Armadillo-X2 D& EEEERFET—7 %2, "7y h~Y—272 ./ Armadillo 1 by 5 TEAEMR
[TOREART—%1 EUTHF T YO—RABETI DTTHERLLIZESI LY,

342 W5 /A4 X

HDMI 4 % —7 2 —X(CONS)IcT 4« A 7L 1 &2#EHELEHEEY. MIPI-CSI 4> —7 1 —2X
(CONTO)ICAAXZEERULIIBRIC. BE /A XHBEEICRDBENHDEFT, BE/ A XZRSI T
Hlc. UTORERIMERN T,

- V—I)LROT—T IV EERT S

- T—=TJIVIRETERT S
3.43.ESD/FYU—Y

Armadillo-X2 ® ESD it Zzm LS8 27 ic. UTORENHRHTT .

- Armadillo-X2 & BEAKICHMAAH. GND(EEN)ZE&ER UETERIT D

- EEEAETEMT S

Armadillo-X2 ICEHR SN T —TIIHDENCBET 2L SBRERETIE. 7—T7IVICEALLESE
Y—IFEDANLRAICEDA VI —T7 2 —AEBEIEIEINDHZEENH D £T, AL INDMHEZRA
FEE3iciE. UTOREIZEMNTY,

. BEXNMEE D GND izt T 3

- V—)LREDT—TILEFERT S
3.4.4. &

SOC(ERZED IC1) DRADRENE SHE. ERARRICLDEWXRT DT, +HRBRKREEFHADO L, &
BRECEE W, SoC DRENRED OOCHU EICRBIHEIF. MATEI 2RV LET,

SEFXTIC. TEFBDIHBEIC SoC DREEED Q0 CZBZ 5 I & ZHRLTVWET,

- HREE

- EFERE: #965°C

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

Armadillo-X2 OEFRED ERIF+70CE UL TWEITH, CHIEFTREHFDBEDBRELHRD £,
- BEiRE T — AP (RER S — R B D)
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- microSD/HDMI/USB3.0/LAN &1k

AT a>vT—A(EEBHE)IF. SoC DEZT — R ITEEI T THATIBETHRILTEDET, H
ROBETDT — AR % SR DIFEIF. 76.32.1. Armadillo-X2 A 7y a v r— XA (£RBHE), &
LI E W,

SoCimliceE—hr Y Y IEFERDIIN(P2.5mm x 2)ZEFL TVWXI DT, E—hIVIHSDKE
HARETY, WEICDETHLTIE. 3.49. KK ZHERLSILEI W,

Armadillo-X2 Tl&. BE+t >t —7 CPU(Arm Cortex-Ab3)ELEE.
SoC(ANAMIX NEZR):BEEZBIET 52 ENTEETT, RELTYT—OEN
[CDEFXULUTIE, ™6.18.7. BEE Y —DHRR, = HERLLIZE L,

Armadillo Base OS [CIZfB#T, CPU ¥ SoC OBEZ7OT77A UV TT3Y TN 7HESE
SNTWBDT, BEREHCHRIZTL LIV, FMllE 6.18. BERD Armadillo DREZBIFET 5,
HSRBRLUTLIEEIW,

3.4.5. CONT1({bkRA >~ 59 —7 2 —XR)

CON1T [FHEBEINRAD A V5T —T7 2 —ATT, BEROEE(NILFTIL I X)ZHD, iMX 8M Plus
DESEIMERSNTE D, USB. GPIO. SPI. UART. CAN. 12C. PWM. 12S. PDM MIC ZFD#
BEZILRI D IENTEXY, Kfcw BRALDEV(VINKDERMIGIT S EHHAETT,

Armadillo-X2 O/\— R = 75K T BRICIE. EICZDIRA VY —T7 z—XICEHRELTW 2 &
lciah 9,

CONT1. CONT4, CONT5 0EIRZ A > (VIN)IZ#EHR=NnTED . [AR
A ICEBRZHIET DI LRI TEE A,
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FFiR

& 3.3 CON11 £&FIX /7 ed@IAXRT 7B

2 BE A—H— 5%
BEHIxIY 6130xx21121 [l Wurth Elektronik HRER SAMRT 1 AHeh)
MmaAxv 4y 6130xx21821 [l Wirth Elektronik -

Elxx [l BN AD £,

% 3.4 CON11 f§5E%

EVES Ev4# 1/0 i EEJIL—F

1 VIN Power ERAES(VIN), CONT4, CON15 &3t@ -

2 VIN Power ERAHS(VIN), CON14, CON15 &#5& -

3 GND Power EIR(GND) -

4 GND Power EIR(GND) -

5 l2C4_SCL In/Out IEEALE S, iMX 8M Plus @ 12C4_SCL & VDD_1V8
>, CON9 7 EvicHE: R ET4.7k 7L
7y

6 ECSPIT_MISO In/Out JEERAL S, iMX 8M Plus @ ECSPIT_MISO | VDD _1V8
=22

7 [2C4_SDA In/Out IRRAH A, i.MX 8M Plus @ 12C4_SDA £ VDD_1V8
. CON9 8 EvicHi #£RET 4.7k 7L
7v7

8 ECSPIT_MOSI In/Out IERAE A, i.MX 8M Plus @ ECSPIT_MOSI VDD_1V8
TR

9 ECSPI2_MISO In/Out IRERAH A, i.MX 8M Plus @ ECSPI2_MISO VDD_1V8
k=22

10 ECSPIT_SCLK In/Out IERAE A, iMX 8M Plus @ ECSPIT_SCLK VDD_1V8
T

11 ECSPI2_MOSI In/Out IERAE A, i.MX 8M Plus @ ECSPI2_MOSI VDD_1Vv8
=22

12 ECSPIT_SSO In/Out IRERAE A, iMX 8M Plus @ ECSPIT_SSO VDD_1V8
s

13 ECSPI2_SCLK In/Out IERAHE A, iMX 8M Plus @ ECSPI2_SCLK VDD_1Vv8
=22

14 SAI3_TXFS In/Out IRRAH A, i.MX 8M Plus @ SAI3_TXFS & VDD_1V8
VIR

15 ECSPI2_SSO In/Out IERAE A, i.MX 8M Plus @ ECSPI2_SSO VDD_1V8
T iE

16 SAI3_TXC In/Out IERAE S, .MX 8M Plus @ SAI3_TXC £ VDD_1Vv8
(=3

17 SAI5_RXC In/Out ?}Z\E;:ﬁjl i.MX 8M Plus @ SAI5_RXC £~ VDD_1V8
[rg 23

18 SAI3_TXD In/Out ngi%)'\;dj]\ i.MX 8M Plus @ SAI3_TXD Y~ VDD_1Vv8
(TR

19 SAI5_RXDO In/Out IRRA KA. iMX 8M Plus @ SAI5_RXDO & VDD_1V8
VIR

20 SAI3_RXD In/Out ?}Z\E%J;’cﬂjl i.MX 8M Plus @ SAI3_RXD £~ VDD_1V8
(g 23 o

21 SAI5_RXD1 In/Out ILERAH A, MX 8M Plus @ SAI5_RXD1 & VDD_1V8
I

22 SAI3_MCLK In/Out IERAE A, iMX 8M Plus @ SAI3_MCLK & VDD_1V8
VR

23 SAI5_RXD2 In/Out ILRAE A, .MX 8M Plus @ SAI5_RXD2 & VDD_1V8
I

24 GPIO1_1015 In/Out RERAH . iMX 8M Plus @ GPIO1_1015 & VDD_1V8
VIR

25 SAI5_RXD3 In/Out IERAHE A, iMX 8M Plus @ SAI5_RXD3 ¥ VDD_1V8
I

26 USBDM_DNZ2 In/Out USB 2.0 7—%(-). USB HUB &M T i.MX -
8M Plus @ USB2 (&t
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ErE=s Eyv£ 1/0 B BEJI—7
27 SAI5_MCLK In/Out *’Eﬁgiﬁt‘ i.MX 8M Plus ® SAI5_MCLK VDD_1V8

VICIER
28 USBDP_DN2 In/Out USB 2.0 ¥—#% (+). USB HUB BT i.MX
8M Plus @ USB2 IC##E
29 SAI5_RXFS In/Out IEBRAEA. .MX 8M Plus @ SAI5_RXFS £ VDD_1V8
I
30 VvDD_1V8 Power EIRHEH(VDD_1V8)
31 VDD_5V Power BIREH(VDD_5V)
32 VDD_5V Power EJRHH(VDD_5V)
33 GND Power EIR(GND)
34 GND Power EJR(GND)
MR TE BEEEDFEMICDZE XU TE. TArmadillo-X2 ¥ILF 7L U A%k,
[https://armadillo.atmark-techno.com/resources/documents/
o armadillo-x2/manual-multiplex] = S SB < 23 W\,

3.4.6. kxRN — N DKET
Armadillo-X2 QEEEA ¥4 —7 1 —Z(CONT1)ITId, EHOMEE & > IS SRMERSNTHD,

FRAR TREBERRD AIBE T Y,

IRA > Y —7 2 —RICEK Y 2B ZRE I SROHRFEICOVT, HBALXT,

346.1. EY7PY1Y
Armadillo-X2 Tl&, & 2.2. £tk OILRA VI —Tz—RADMMICH B EED DEREIILRTEX

To L. TTICRBOLRKE. BENICEEERID YT
FRTEETEZDE, TArmadilo-X2 YILFTL Y 2% TRET 3HEHS D £,

& 3.50 Armadillo-X2 QRS V7 —T7 1 —X

FE DERAMTIT DT, DEBHEEN

NILFTLIARTIE, FEVICEID B TABEREEDMIC, Uty MROESIRE. TIL7vT/5
D VBMOBEEDEREERI DI ENTEFXT,
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Armadillo-X2 &R~ =217 Bk

RILBE D MR RN ELRIBZEIE. NXP Semiconductors Dik—AR—I M54 > O— RAJfE
72, Ti.MX 8M Plus Applications Processor Reference Manuali. Ti.MX 8M Plus Applications
Processor Datasheet for Industrial Productsy % CHEZE 2T W, Armadillo-X2 BB DB % R
T, BIERFRETICDERBRIEIINSDYZaT7ILIC, IRNTEHINTLET, BEULPI WL SIC,
NIWVFTZ7L U RAFENY 1345  CONTT{HERA Y —7x—R); ICiMX8MPlus D> MO—
T—ZELHLULTEDEITODOT, BIESFERLLIEIL,

Armadillo-X2 ¥ILF 7L 7 XA%klE TArmadillo-X2 YILF 7L 7 X%,
[https://armadillo.atmark-techno.com/resources/documents/

L armadillo-x2/manual-multiplex] " 5% 7> O—R L TLZE L,

3.4.6.2. EiRAAA

Armadillo-X2 DHLRN— R Z 55T 2RO HEERIRIE "X 3.51. Armadillo-X2 OIERR— RFI; @
EHEDTY, IERA—REIICEY YTy hZEFEEL T Armadillo-X2 E#Efi L X9,

—RBEYY Ty NERELVEBE. REEIEFHW I ITmm EAbxd, LAN IXI77D0EZ I
13.56mm T9 DT, LAN ORI YD EIcERZERSZEFTEFEF A

RN — REERIC. ¢2.3mm DRz 3BFRAELTED. M2 DAR—T—RUZERAIEETY,

X 3.51 Armadillo-X2 OHiERR— RFl

Q LNRU. Tyyvr, AUV T Ty v (M2, L=6mm) x 6
O SEAXR—YM2, L=1Tmm) x 3

EROFMTEICDOEXTLTE, 3.4.9.1. ERFIRAK) Z HEFRSIES W,
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3.4.7. EIEERREt
fR3RA > 5 —7 21— X(CON1 ) £ ERT 2BOSEMBERN UET,

SZMORIBEFZRIALT 2D TRHB D ETA, EEOT7 TV T -3y
THREHiliZ BFEVNWNCLULET,

AAYFPLED, UL —%ZHRY 21BE(E. GPIO ZEID Y TEY, GPIO ICEID ¥ THREREVIFE

HHpOEIDT., TILT /7’/7’)1/9'7/¢E_Em0)ﬁﬂé:egl_b/\}b%ﬁﬁ LT, ERTZIEVYERELT
<TfeaE W,

RA > 5 —7 z—RITIE iIMX 8M Plus DEESHRHIEEERSNTVWET, HEIFICKL SAERE
BOWEZR S fch. X1y F & iIMX 8M Plus OFIC. ERGIRENFZE RIS cz28ITIHL
x95,

LED. UL—IZ GPIO EY TEERBEIIC VI XYEZRBL THREL TR L,

VDD_5V

!\2« LED Relay

[_OutputPort >
Switch
ey

352 X4 vF. LED. Y L —##wHl
3.47.2. BR

RA > 5 —7 2 —A(CONTT) M SIRR/N— KAIC, 12V BE(VIN), 5V BIR(VDD_5V). 1.8VE
IR(VDD_1V8)ZH AL TWET, ZDMOERNDEDRIGEIE. ENBHSAHT SH. DC/DC 3
YIN—=%, LDOETHABL TLREEW, 33V ER(VEXT 3V3)%Z 33VEREHAIN YT —Txz—X
(CONTB)ISHALTED., CE5ZFBIBIEHARETT,

BRY—T VAR, HBABRICDODEFX U TIE., T3.4.85. BEROIEROBER, = HERCIESIWL,
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3VEREAAMNYY—Tz—X(CONIB)D 1. 2 EVIFIREKRA V5 —
7x—X(CONTT)D 33, 34 EVH5 2.54mm ERTEREL TWET,

VDD 5V +3.3V
T

9 YN
] ] VIl 2 ] J_ l BLM18KG121TNTD

10uF==0.1uF 4 10uF ==0.1uF ==0.01uF
VDD_1v8 Ve

Ne 2 l
D.G.
] ] XCL214B333DR
T 0.01uF

3.53 DC/DC Jv/X\—#[ElE&(VDD_5V AA. 3.3V 1.5A HA)Fl

CE

PGND
AGND

10k

X 3.55. ERLIFEDER) DAY —T7 1 —RA&(Ext I/FHF)OEEICIEARIIEULLLIE/ A1 X T«
LY DERERMEZRKREE U TERHL TWET, £leo NT—XAA Yy FDOTICIF. INT—XAVFD
BIREREZEAREE ULTZHLULTWET, AAYFUILFa L —YDHIBEHEBZITLUE S 2.
AVI—TI—RAIRNTCDREKEZFTERBIGITZEETEERA, TNENRDAI VT —T T —IN
DHBOERBHBMEEIUTDELED T,

835 &AM VY —T 1 —ANDERMEH

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

VDD_1V8 +3.3V
voD_1ve : . +33v
ENF Ol—lui
47k $4.7k $4TK 47K 1 [VietA VierBL11 47k 347k 347k 347k
GPIO_AT g Al B1 ;0 GPIO BT
GPIO_A2 7 A2 B2 2 GPIO_B2
GPIO_A3 A3 B3 GPIO_B3
GPIO_A4 5 A4 B4 7 GPIO_B4
VDD_1V8 @
To Armadillo 12 | en % To expansion board
10k j7|_5F0204RUTR
B 3.54 1.8V «— 3.3V WAMR L RILEHEEEOF
LERLANIIVEHEIC (F 1.8V «<— 5V THERABETY,

3.4.8. EHILAR
3.4.8.1. I RKRER

5 3.6 MR KER

HH Eoi] Min. Max. BA{ &E

BIREE VIN -0.3 13.2 V -

AHDEE VI,VO(VDD_3V3) -0.3 OVDD+0.3 \Y OVvDD=VDD_3V3
VI,VO(VDD_1V8) OVvDD=VDD_1V8
VIVO(NVCC_SNVS 1 OVDD=NVCC_SNVS_
V8) 1v8
VIVO(VEXT_3V3) -0.5 7.0 \Y -

USB vV —IIEREE VBUS_CNSL -0.3 5.8 V -

RTC Ny o7y 7EREE RTC_BAT -0.3 55 \Y -

EHEREEH Topr -20 70 °C WERECE

A

R RAERE. 650 JERFKFPEBRINLICEVWT, BRETHBRT
FRE5RMETT . LEEDEICHUTRAZ S > TTHEASLI L,

3.4.8.2. #ERENESRM

= 3.7 HEREEMERG
IEH £s Min. Typ. Max. Bifi7 &%
BIREE VIN 10.8 12 13.2 V -
USB >V —ILEREE VBUS_CNSL 3.0 - 5.25 V -
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FFiR

IEH s Min. Typ. Max. Bifi] &
RTC w7y 7EREE RTC_BAT 2.4 3 3.6 Vv Topr=+25"C. MIGEH:
CR1220 %
3.4.8.3. BRE Otk
#* 3.8 BRH AR
IHE Eic 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 B VDD_1V8 1.71 1.8 1.89 V -
NVCC_SNVS_1V8

3.484. ABAA V5 —7 z—ADESRILER
& 3.9 IERAE AN E Y DESWLRR(OVDD=VDD_3V3, VDD_1V8)

== ] Min. Typ. Max. g %wE
N LRIVEAERE VOH 0.8xOVDD - OvDD V IOH =
(VDD _1V8) 1.6/3.2/6.4/9.6mA
VOH 0.8xOVDD - OvDD V IOH = 2/4/8/12mA
(VDD_3V3)
O—LANJLEAEE VOL 0 - 0.2x0OVvDD 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 LARILAAEE VIH 0.7x0VDD - OVDD+0.3 \% -
AO—LARJIVADEE VIL -0.3 - 0.3x0OVDD \Y -
Pull-up &4 - 12 22 49 kQ -
(VDD_1V8)
Pull-down 41 - 13 23 48 kQ -
(VDD_1V8)
Pull-up &4t - 18 37 72 kQ -
(VDD_3V3)
Pull-down &4t - 24 43 87 kQ -
(VDD_3V3)

& 3.10 IERA A £ Y OBESREAR(OVDD=VEXT_3V3)

HH E¥ich Min. Typ. Max. Bi{y &%
N LARILVHAETR IOH - - 0.7 mA -
O—LANRJLHAER IOL - - 1 mA -
N LRIVAHNEBE VIH 0.7x0OVDD - OVDD+0.3 Vv -
O—LANRJVAHEE VIL -0.3 - 0.3x0OVDD V -

3.4.8.5. BIREIRDEK

Armadillo-X2 OEREIED#EAIE "X 3.55. BIREIEDER, DD 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 B6A(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
O]
Do Etger("
GPIO4_1019 —| EN
Power VDD_SD SDI/F
[
_ Switch CON1 4pin
GPIO2_1019 —# EN
Output Current 200mA(max)
Power USB1_VBUS USBI/FT
@ Switch CON4 1pin
GPIO1_1009 —® EN
Output Current TA(max)
Power USB I/F2
L Switch YSB2 VBUS e CONT7 Tpin
GPIO4_1001 —®{ EN
Output Current TA(max)
VBUS_CNSL USB CONSOLE I/F
UART/USB = CONG 1pin
HDMI I/F
Power 5V_HDMI .
@ Switch CONS 19pin
VDD_1v8 —® EN
Output Current 200mA(max)
Output Current 1A(max) MIPII/F
© CONT10 15,30pin
gu( utgurrem Zi(max - (E:)gN‘(; 1.2pin
Omput Currem 3A(max) CON11 30pin
© utput Current 3Ama0 L CON11 31,32pin

Output Current 2A(max)

3.3V Power Out I/F

=

I I I I RTC_BAT

RTC

CON16 2pin

RTC Backup I/F
== CON13

. HHEEIRD

¥ 3.55 BR[O DL

ANEBEENVIN)ZERIC TREEICERL, AMEIBRELVORA VT —T 1 —AIHHELTWVWET,
BAVI—TI—RAPRAAYFUT - LXaL—YDBRAEHEREBEEBI BV SIC, HNEREISDEE
et E TR TLIEE W,
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BRY—T VR E TR 356. BRY—T VR DEED T,

VIN

VDD_5V 3.0(typ) 3.0V(typ)
20ms

NVCC_SNVS_1V8 /
120us

PMIC_ON_REQ | |

20ms
VDD_SOC ‘—’WP
A

"

8ms
—>

VDD_ARM

VDDA_1V8

VDD_1V8

NVCC_DRAM_1V1

VDD_3V3

NVCC_sD2

oK
2ms W POK
1

I

8ms

—

8ms
| b

T

8ms|
™

|

2ms WPOK
e

8ms$
—=| e

2ms M"POK
il R

8ms
18T

2ms V POK

20ms

POR_B

T
VEXT_3V3 V

POK: Output Power good. 85%(typ)
T1: Controlled by GPIO

X 356 ER>—T VR
- BRAVE
Armadillo-X2 ICER(VIN)Z#& AT 3 &, VDD 5V. NVCC _SNVS 1V8 DIETEBRMNIZE EH
D. i.MX 8M Plus '5/VT7—IYXI XY KNIC [ PMIC ON REQEENrEHENET, /N\T—T
XIYAYKNICIEPMICON REQ ESDOD7Z7HY—hE2RME. BRAVYY—TTVAEHKAL.
VDD SOC. VDD ARM. VDDA _1v8. VDD 1V8. NVCC DRAM 1V1. VDD 3V3.

NVCC_SD2 DIBIc &R %5 FiF£d, POR BIESHEBRENZE, YIRTTFIC&D,
VEXT_3V3 £EBDOY 1 I/ TUL LF2Z ENARETT,

- BIRA TH

poweroff A¥ Y RIZLD, PORBESNFT—rEINd &, NT—TXIXYKNIC BERA T

V=V RERBLU, BREAYY—T VA ERFEDIBETEREZILE TIFET, Armadillo-X2 @

ER(VIN)ZYI#r9 5 &, VDD _5V. NVCC_SNVS_1V8 DIETERMNIZLETHID X9,
3.4.8.7. Yty MEIROER

Armadillo-X2 Yt hEIEO#ERIE "R 3.57. Uty NOEO#ER) OEED TI,
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PMIC_ON_REQ °

i.Mx8m | J2C2
Plus WDOG_B

> PMIC

P

POR_B

X 3.57 Uty MNEIROEK
3488. Yy bhI—I VR
Uty b= RiF T 358 Uy hy—U VX)) OEEDTT,

HW RESET

VIN

VDD_5V

NVCC_SNVS_1v8
250ms

VDD_SOC POK
8ms \“—m—m——
iy P [
2
VDD_ARM S\ £ POK
8ms /
=" s [ 7
VDDA_1V8 POK
8ms
| - e —

| 2ms
VDD_1v8 POK
8ms|
i P A
_— 2ms
NVCC_DRAM_1V1 POK
8ms|
™ —|
VDD_3V3 2ms | £BoK
8ms|
o P
ms
NVCC_SD2 \ v POK
8ms|
! 20ms
POR_B

T

VEXT_3V3 \ /

POK: Output Power good. 85%(typ)
T1: Controlled by GPIO

K358 Uty hy—=r2X

Armadillo-X2 D/\— Rt 7Yty hclE, 12Clc&kadUty N, 912y FRYTIYA4T—ICLD
Dy kB £,

INT=XRIAVNICH, N=RDz7Uty hEHRHT SE. PORBESZT7Y— U TERA
7y— Y 2% L. VIN. VDD_5V. NVCC_SNVS_1V8 N DER=IKTL £ T, BRA T —
TV AN 5 fo 250ms RICERA VY — T v RERAL. BRAIBRAINET,
3.4.8.9. SR H 5 D EIRHE

S UTILEA LT Oy TS QBRI

UZLGA L0y Y DEIDRAMESIE. .MX 8M Plus ® ONOFF E > ICEHENTWET,

Plreboot AV Y REiF, 12Clckbh Uty hENET,
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RTC ONOFF | PMIC_ON_REQ
INT >

»
>

i.MX 8M
PMIC
Plus

POR_B

A

3.59 ONOFF [BIF& DR

ONOFF 55 Z—ERMBU L. Low LNILETFT B ET, i.IMX 8M Plus DA VIRRE. 7 7IREE
YDBEZBIENTEXT, AVIRREICIES & PMIC_ON_REQ ESN 7Y —hEh, VI U
7H5DHETERVIBIL TWSBDZRVNT, INTOERMEHGSNE T, A TREICBRD &,
PMIC_ON _REQ E&M' 7« 7 —hk&h. VIN. VDD_5V. NVCC_SNVS_1V8 UANDEIRH Y]
WiehEd, AVREHNSATREBICYIDEZZIHEIF 5 HUL. ATRENSA VIREICYIDE
Z2HE1F 500 S UMM E Low LNIVERFT DHENH D T, A VIREE L OA 7IREE.
NVCC_SNVS_1V8 Mg e N TWLWBRD . RS F I,

K311 ARRE ATREZVDEZIT B0 Low L RILRERE

K& Low L NILREFIFRE
T VREN S A TIREE 5 WL
7 7R S 7 VIREE 500 = UMBLE

A ZIREEIC LT Armadillo-X2 OEE(VIN)Z Tl L1z ia. IV F
VHICEZ SNIEERIRIT 2 ETIRA TRETH 22 EAMRESh
9, A TREERSELRETEREBA LI AVNESE. —F
MR T CEREBRATINENHD T, BREY NMIBOD
AC 7579 DBSICHELBEBIELTOES DT,
. DC 7S/ AICEREYM L 5E 58

- ACT7Z7ITERZVIMILICZES K91 2
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FFiR

3.4.9. IR
3.4.9.1. ERERK

‘ 4
=

14,5

98
91 16
59,8
17 =
% — o < =l
3- 932 ;/ﬁE 5y I L R 1 -
NG AeE irs
L 754 /T8 -
o|p = |
) =]
] =
X ==
2- 925 h =
2,35 Q =
Y o] 10| =
L 254 =
n, /4/ 3 ol 1™ ——
Q0 o oy P —
0 [ Foo T oo 2- 923 < B ==
E gooloog ==
"ooo000 o —] 65
n 0,425 CARD_CENTERD 2l ol =
v}
8 . =
@© ‘0 o0 o e 2‘ ) —q
© O | O b g . y | & ]
Y q 3 o[o N
En 0 I Ve TR Y Ll o (A
T I T — i I
3 7 73[ =
89 2/t e e 12 ot 28 MLOT 32x52 T
35,25
355
5327 PARTS HEIGHT MAXS2 EXCEPT CONNECTCRS
71,15(CONNECTOR CENTERD
52,65 PARTS HEIGHT MAX, 2,9
5,5
1032
11,2
112
115
16,6
14,5
29 2,9 =2 935
o [ 73
™
2y w$ 8_ Y |
[ | Ev—0 <
i
" JLi LI\, .
0,54 .
183 13,05 [\@225 [Unit:mm]

X 3.60 ERFINK

BDEY, T—APILRERZRET 256, HEIEEORBZS >~

n ERBIRPHREEICLD, EREOFRUE. SSREEICRDIED
ETOREEBENWNZLRT,

DXFERXDEREZ "7y h~x—27 7/ Armadillo 1 b1 15 g
AZBRITOREART—%) LTI YO—RARETT,
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3410. A7 3V

Armadillo-X2 OA 7Y gV RICDOWTIE, T6.32. A7y aviy =R UTLEI W,

3.5. Device Tree ZhH A ~NY1 X9 3

at-dtweb ZFIBH U T Device Tree Z HAY XA XT3 5% LE T, at-dtweb Tld. Web 7
ZOH EDOY T ABET Device Tree D7 7 A IVEERTZIENTEET, HRAY VA XDORRIEHE
K15 —71x—A(CON1T1)TY,

£9, £Dfztb. "3.5. Device Tree ZHAINA XT3, ¥ 1355 DT
overlay IC& 2 HAF <Y+ X TH armadillo_iotg_g4- "S5 F % dtb
ZFALET,

/ Armadillo-X2 (& Armadillo-loT “— ko x4 G4 &EU DTB TEMEL

ZDEEIZ. RAM EICO—Ranfkc DTB Z#7—~O—%—DMEIET S
CETREBEINTVERT,

3.5.1. Linux A—XkJILY—XJ1—RDHE
at-dtweb Z{FERT S /=HICiE. F& Linux H—RILDY —XA—RZHELTELDLENHD X,

at-dtweb D"EE I Z D& Linux 1—=JILY —XI— RAD dts(Device

Tree Source)7 71 )L & Makefile TH D, Linux I—XRILA XA—=IDE

IWRZTZREFHD FEA, DI, T ZTIE Linux I—=XILDEIL
= RIFFTOWEE A

Linux A—XJILOEIL RFIBICDWTIE, 76.24.2. Linux 1—XILZEIL
RT3, 2slRLTLLEEL,

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, ROAXY Y REETULET,

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

ROAX Y REEFTLTC, T7AINMNIVYTI4FaL—yavaEBERAULTEEZT,

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

3.5.2. at-dtweb 1> A =)L
ATDEQ I at-dtweb /S —Y %AV A RN—ILUET,

113


https://armadillo.atmark-techno.com/resources/software/armadillo-x2/linux-kernel
https://armadillo.atmark-techno.com/resources/software/armadillo-x2/linux-kernel
https://armadillo.atmark-techno.com/resources/software/armadillo-x2/linux-kernel

Armadillo-X2 #&~ =27 Bk

[ATDE ~]$ sudo apt update
[ATDE ~1$ sudo apt install at-dtweb

AV AN=ILEHDBEIF. UTOIAVY RZERTURARNDEFZIT >TSS,

[ATDE ~]$ sudo apt update
[ATDE ~1$ sudo apt upgrade

3.5.3. at-dtweb DIEH)
1. at-dtweb OiCEIFILA

at-dtweb OEENEZHBIT DICIE. TRAIMNYTELEOT7 7V 5—=23>0 " ATF LY =),
H5 Tat-dtweb) ZBIRL TLIEE L,

128138 1517 & 0 O

BRIEAD @ simopic ivr—IvR-3v
PoETy
P—. @ Anthy FEEE
KRS @ Moz omE
55349032
s @ sotware & Updates
TOUEEEFT < Tweaks
t-dtweb

1-FUFr 0; BE

€ rnxvok

- ATDE

Powered by Atmark Techno

X 3.61 at-dtweb DIEEIFIE

ANV RSA Y ENSTH, at-dtweb IV R TREITEX T,

[ATDE ~1$ at-dtweb

1. R—RDZFER
MR—RZEIRUET, Armadillo-X2 #EIRL T, TOK; #27U v o L%,
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Board selection bt

Selecta board

AU ULy

Armadillo-1oT_A6

Armadillo-loT_ABE

Armadillo-loT_G4
O Armadillo-X2

Cancel OK

B 3.62 /R— RBENHEH
2. Linux 1—xILT«0 L7 kYU DER

Linux 1 —XILTF« LI RUEBIRUET, 3.5.1. Linux 1—XJLY —XI—ROEIS, T*HfE
L7z Linux A—XRILT« L2 MUZEBBIRLT, TOK) 22Yv I ULET,

Cancel Root directory of kernel source Q OK

O BAALET7IL | 4 Ratmark  linux-510 )

@ T—L
FovOo—kr
¥ >o—k J—
0 KFaxvk [ Documentation
Kbuild
- ETT .
Kconfig
dd BX [ LICENSES
@ B8
+ OB
F3 arch
£ block
[ certs
3 crypto
[ drivers

X 3.63 Linux 1—XIL7« L2 M UBIRER
3. at-dtweb OEHFHET

at-dtweb HEENIL. RO LS ICHANERRENET T,

@cgDISVMIXT:- | Device Tree editor o x

Device Tree Editor ) save

£ 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-highlighted
ones. Repeat for all the desired features and click "Apply configuration” when done. To remove a feature, right-click ts pin

Available features Armadillo-X2

3.64 at-dtweb EEIEH
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3.5.4. Device Tree 2 hHXAII1 X
3.5.4.1. #EEDEIR
KEEDFERIZ, RTy7&RNOY 7 TITWE T, BEALD TAvailable features; MSERIC L 2L

ez RS v 7L, BEARIO "Armadilo-X2, ORBICERKLIEEVICRAYTIULET, flELT
CONT11 8/10 E>%& UART3(RXD/TXD) ICEREL XY,

AHKEBENBIREINTULEWE VITIE GPIO DKEENEID Y TESNET,
GPIO O#geEnNBEEFMICEID ¥ Tond D% <IcidE,. TUnset GPIO; %
WROEVICEIDHTTLEE W,

at-dtweb TYERL L = dtbo & WMBEICHRX YY1 XU THER L f= dtbo
(*-customize.dtbo % &) % Armadillo ICHABEAYT 2HBA. at-dtweb
THEMIC GPIO ICERESNf pinctrl &, HRIVAXICEDERULT
T LT pinctrl B5E T 2 A8EMENH D £,

CDEOIBFHEEESIEOHICIE. MBICHRINAIVETINAAY ) —
THEAHRLZE VI U T, at-dtweb T TUnset GPIO; #E|Dh YL
=W\,

Device Tree Editor

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
(] ‘NN

CAN
EGSPI
12C
PWM

UART
I UART3(RXD/TXD) ) I

UART3(RTS/CTS)

UART4(RXD/TXD)

UART4(RTS/CTS)

3.65 UART3(RXD/TXD) ® RS v &'
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Device Tree Editor e {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
ECSPI
12c
PWM

UART

K 3.66 CON11 8/10 Ev¥~AOkOy

3542 E5HDHER

BEAHEIDO TArmadillo-X2) [cROY ZJUTRELIEEYZEI Y Y I TR EETENERREINETD,
EDEVH t“@{nﬁtuﬁﬁﬁbfb\%@b‘%ﬁﬁﬁﬁﬁ'%c_tb“'l“%i@'o

& LT UART3(RXD/TXD) DIESZZHERLE T,

Device Tree Editor P 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

X 3.67 {§5& DR

BEEYVZEVV YIS 3 EBEADRRICED KT,
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3.54.3. 70/\T 1« DRE

WL DO DEEEEIC TONRT 4 ZREIT D ENTEET, BEARD TArmadillo-X2; (TEIR U 78
BExEV v dRE, BEETD Properties; WS 7O/NXT 14 E&IRT DI ENTEET,

Hll&LTCONTT 19/27 E>dD 12C5(SCL/SDA) @ clock_frequency Z7ONXT « ZREL X,

Device Tree Editor s 7 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
ECSPI
I12C

PWM

clock-frequency = 100000

Apply

X 3.68 7A/F 1 DHRTE

BELLTONT « ERESEZICE TApplys 22Uy 7 LET,

Device Tree Editor 7 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
CAN - " nun (n n [ U U |
( D

UART

clock-frequency = 100000

3.69 7ONT 1« DIREF

3.5.4.4. BEREDHIBR

2T OHEEZHIBRYT 21581, BEALD "Reset configuration; #27 YU v ULEd, #EES & ICH!
B9 25aIE. BEARIO TArmadillo-X2; oY%/ w2 LT Remove; #27Jvw o ULET,

118



Armadillo-X2 &R~ =17 FFERE

@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

3.70 £ TOHEEDHIBR

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 3.71 I12C5(SCL/SDA) DHIBR

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

3.72 DTS/DTB D4Rk

LUTOBEHERLSBAvE—IDNRRESNDE, dtbo 77MIILE LW desc 7 71 ILOERIZTZT 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 3.73 dtbo/desc DERET

EILRNETITDER—LT LI 5YTOD 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 7Z74IM5S SWU A1 A—=IZERLTTZY 77— LTS,

at-dtweb. desc

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

[ATDE ~]$ Lls ~/mkswu/at-dtweb-Armadi L lLo-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—MDOEMIE 13.33. 7y 77— MoEREICDWT, 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

3.74 /boot/overlays.txt DZEEH|

(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) JUZIILAVY—=ILDOHFHEIC. u-boot [CLBAX Yy E—IZERTEET,
(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. #6tLTW3 DT overlay
BUT®D DT overlay ZAEL TWET
- armadillo_iotg_g4-nousb.dtbo: USB O&ERZYID £9,
- armadillo_iotg_g4-sw1-wakeup.dtbo: SW1 ORERERZBICLET,

- armadillo_iotg_g4-con10-arducam.dtbo: arducam 71 X 5% MIPI CSI-2 T I 258 ICSHE
F<IEE W,

- armadillo_iotg_g4-con10-imx219.dtbo: Raspberry Pi [lF D imx219 1 X Z% MIPI CSI-2 T
BRI 2EaICSHERCIES WL,

- armadillo_iotg_g4-con10-0x01f10.dtbo: OMNIVISION @ OXO1F10 A X > % MIPI CSI-2 T
T 2ERICSERLLIEEIW,

- armadillo_iotg_g4-con10-og01hTb.dtbo: OMNIVISION @ OGOTH1B #1 X Z% MIPI CSI-2 T
EEIT3ERICSHERLLESI L,

- armadillo_iotg_g4-lte-ext-board.dtbo: LTE €7 /L CEEMICERLE I,
3.6.5.2. hRZ <A X U7z DT overlay ODER

at-dtweb TIIHETERVWEBZTWzWERICHR Y YA X UTz DT overlay Z1ERT 5 2 & TH
TEET,

overlay Zf#9 52 & T, SEDF7 Y 77— KT overlay SN 2AID dts ICEENH > THEHEH
ICERZENEITERT,

1. 16.242 Linux h—xXIZEIRT B Z2ZRBLT. h—FRILDY—ZAD—-RZEFBLET,

2. V—XF4 LU KU®D arch/armb4/boot/dts/freescale/armadillo iotg g4-customize.dts =7
EUZEY,

3. make ARCH=arm64 CROSS_COMPILE=aarch64-linux-gnu- dtbs T DT overlay ZEJL KU £,

4. arch/arm64/boot/dts/freescale/armadillo_iotg_g4-customize.dtbo 7 7 -1 JL%Z Armadillo
@ /boot ICERE L. /boot/overlays.txt ICEEEH UL E T,

[PC ~1$ cd Linux-[VERSION] @

[PC ~/Llinux-[VERSION]I$ vim ¥
arch/arm64/boot/dts/freescale/armadillo_iotg g4-customize.dts (2]

/dts-v1/;

/plugin/;
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#include <dt-bindings/gpio/gpio.h>
#include <dt-bindings/clock/imx8mp-clock. h>
#include <dt-bindings/input/input.h>

#include ”imx8mp-pinfunc.h”

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

}
&iomuxc {
pinctrl pwm2: pwm2grp {
fsl,pins = <
MX8MP_IOMUXC_SPDIF RX PWM2 OUT 0x186
>;
b
}

[PC ~/linux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- dtbs (3
: (HB8)
DTC arch/arm64/boot/dts/freescale/armadillo iotg gd4-customize. dtbho
: (HB8)
[PC ~/linux-[VERSION]I$ scp ¥
arch/arm64/boot/dts/freescale/armadillo iotg g4-customize.dtbo ¥
armadi Llo:/boot "
armadillo iotg g4-customize.dtbo 100% 551 207.5KB/s 00:00
[armadillo ~]# 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. dtho (3
" /mnt/boot/over lays. txt’ -> ' /target/boot/overlays. txt’
Added ”/boot/armadillo_iotg g4-customize.dtbo” to /etc/swupdate preserve files
" /mnt/boot/armadillo iotg g4-customize.dtbo’ -> ’/target/boot/armadillo iotg g4-customize.dtbo’
[armadillo /boot]# reboot (7]
: (HB8)
Applying fdt overlay: armadillo iotg gd4-customize. dtho

3.75 DT overlay Z1ER 9 24l

BELEA—RILDY—XFT1 LI NJICADET,
dts 771N ERELE T, ZDHITIE pwm2 Z SPDIF_RX (CON9.28) E>Z=EMICLET,
DT overlay ZEJLRULE T,

EILREShieT7 7 I)L% Armadillo ICOE—UET, ZDBFITIE scp ZEWLWE LA USB K
Z4 7 THIE—F SWUpdate THHBEETT,

overlays.txt ICZ® DT overlay ZO0— R 2K SICREHLF T,

774 )LEXEME L E T, DT overlay I& swupdate_preserve_files DF 7 # )L MR E S
TWRWEz6, SWUpdate TEHT 215519 swupdate_preserve_files HFH L T2 LN,

BEi2E U T, u-boot DHEAT DT overlay "O—REN TR EZERULET,

O 0 00060
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36. 15 —7 —ADERTEELETINA ADERTE

Armadillo ZEWRREICADZHRIIC. ARITDZVATALAICERTZIZVEDOHZEAT/INA A EIDY
AV TERULTEELXT,

X 3.76. Armadillo-X2 01 >% —7 t— X, I Armadillo-X2 D& A V5T —T 1 —ADNE%.
% 3.12. Armadillo-X2 1 9 —7 1 —X—&, IK®RAVI—T 1 —ADHEEZRLE T,

CON17

CON13 CON10 ﬂ ﬂ I
o 15 1
O~ = ——— [
= ' CON16
A © &
LED4| o o coNm
P ;
@ Back Side
| CONT »
1 | 1 CON15
[} I
O I I
:) \ ﬂ ﬂ Yy UﬂU :. 0o _: =
CON3  CON8 CON4  CON6 LED3 CON14 SW1
X 3.76 Armadillo-X2 1 % —7 x—2X
# 3.12 Armadillo-X2 1 4% —7 1 —X—&
WmES AV9—T1—RH ik A—H—
CONI1 SDAVF—Tx1—R DM3BT-DSF-PEJS HIROSE ELECTRIC
CON3 LANA Y5 —T71—2X 56F-1304DYDZ2NL YUAN DEAN
SCIENTIFIC
CON4 USBA>5—T7x—X1 GSB311131THR Amphenol ICC
CON6 USBIaAvY—I)LA1v¥—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 > 5%—T z—2X 1-1734248-5 TE Connectivity
CONT1 WERA VT —Tx—R 1 61303421121 Warth Elektronik
CON13 RTCNy O 7y T4 V5 —T1x—R BH-44C-5 Adam Tech
CONT14 BREANAVY—T 12— 1 PJ-102AH Same Sky
CON15 BRANAVI—T—R2 S02B-PASK-2(LF)(SN) J.S.T.Mfg.
CON16 33VEREANAMVI—T 11— 61300211121 Wo(rth Elektronik
CON17 USBA>v%—T7x1—RX2 SS-52100-001 Bel Fuse Inc.
JP1 EHT/INAREREY v VI 61300211121 Wirth Elektronik
SWI1 I—H—-XAvF SKHHLUAOT1O0 ALPS ELECTRIC
LED3 1—4%—LED L-710A8CB/1GD Kingbright Electronic
LED4 EIR LED SML-D12M8WT86 ROHM

'R 3.12. Armadillo-X2 1 V¥ —7 1 —X—&, ICIIEPRmDEE, FkFEE
BT, BEAESAARUEBEZLHL TWET, EFTOERBICEEHS
NTWAEBROERERICOEFLTE. 7y hY—2 577/ Armadillo
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B4 &, [https://armadillo.atmark-techno.com/]M54% 7> O—RKT
EEIMAEERER L VEBRERERZ CHERLILSI VN,

UTF TR &7/ Z0EFAE, RROERAFECOVTBAL TOWEET,
3.6.1. SD h— R ZEAT %

LT OsHETIE. THBEDOIBENTRERIZEIC. microSD/microSDHC/microSDXC #— K% microSD
H—RERTLEULET,

3.6.1.1. \— R =z 7%

Armadillo-X2 @ SD 7R X k&, i.MX 8M Plus @ uSDHC(Ultra Secured Digital Host Controller)
ZMAULTWEY,

Armadillo-X2 Tld. SD 1 >%—7 —X(CON1)» uSDHC2 ZFIFHLU TWZX T,

#ee . H— R4+ 7 microSD/microSDHC/microSDXC/microSDIO
- JXXME: Tbit or 4bit
- AE— RE—R: Default Speed(26MHz), High Speed(52MHz), UHS-I (50MHz)
- A—=RTFT4 T MFR—b

AE—RE—RHNUHS-| E— R TEIMELHER. VCCI ClassB #HEEEHL
D=, SD H—RDOWIGAE— KA DDR5O(RAZ O 2 50MHz) Il
[RahZxzd,

A% —7zx— CONIFUHS-ICHIGLeSD A > 5 —T —XTY, F5#RIFI.MX 8M Plus

AR D SD/MRAMIY MA—Z(USDHC2)ICEHRESNTWET,
# 3.13 CON1 553

& Evg 1/0 A

=1

1 SD_DAT?2 In/ SD F—# /XX (bit2). i.MX 8M Plus @ SD2 DATA2 £
Out I i

2 SD DAT3 In/ SD F—% /XX (bit3). i.MX 8M Plus ® SD2_DATA3 £
Out ¥

3 SD_CMD In/ SD OV Y R/LARY A, iMX 8M Plus ® SD2 CMD &
Out T

4 VvDD_SD Powe EIRE1(VDD_SD)
r

5 SD_CLK Out SD70Ov 2., iMX 8M Plus @ SD2_CLK £z

6 GND Powe EIR(GND)
r

7 SD_DATO In/ SD 7—% /XX (bit0). i.MX 8M Plus @ SD2_DATAOQO £~
Out lCHEfm

8 SD_DATI In/ SD F—# /XX (bit1). i.MX 8M Plus @ SD2 DATA1 £~
Out s
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EvE& BV 1/0 il

=}

- SD CD In SD A— R#&H. i.MX 8M Plus ® SD2_CD B Ev ik
(Low: 1—RfEA. High: 71— RKEK#EA)

HBROHULE T, 5o FBFTHIET ZRIEEMD T

microSD A—K%ZHEAIT S &, XAOvY NAZLDIHFF
A SVWETODOT, BROIFWCIETFELIES W,

] 3.77 CONT microSD A0 v k RO W LEDFEE
E =]

3.6.1.2. EAAE

Z ZTlE. sd_example &EWSEZMD alpine R—ZXD AV T+ ZER L. FDHT microSD h—R
ZERALET, BRIV T A X—TEF 8 podnan pull ULTWBEIIETEHRABLE T,

CONT1 (Z microSD H—RZ#BAL TLEE L,
/etc/atmark/containers/sd_example.conf E WS 7 7 A ILE LT ORBTER L E T,

set _image docker.io/alpine
add _hotplugs mmc 0

add args --cap-add=SYS ADMIN 9
set_command sleep infinity

(1) add_hotplugs (C mmc ZEET S & T, IV TFAHT microSD H—RZHRy N 757 THRHL
ESEN

(2] JYTFWNT microSD I—REYDTY NI 2HDEREZEEZFT
AT %iEgL, AV TFOFRICADEYS,
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[armadillo]ff podman start sd_example
Starting ’sd_example
1d93ecff872276834e3c1178611610a9¢c6716c06eb95623fd56aa6681ae021d4

[armadillo]ff podman exec -it sd_example sh
[container]it

YT F+AT microSD A— K&, /dev/mmcblkl & UTERHBEINEFITDT /mnt ic¥IVRMLET,

[container]if mount /dev/mmcblkipl /mnt

ZANL—YDOFERAEICDOVWTIE. T6.16. ANL—YDIE) HHHLEBETSRBULTLIEE W,

3.6.2. Ethernet 2R3 3
36.2.1. \—RD 71
Armadillo-X2 @ Ethernet(LAN) (. i.MX 8M Plus @ ENET (Ethernet MAC)ZFIEHL TWX 9,

Armadillo-X2 Tld&. LAN 1> % —7 £ —X 1(CON3)M ENET ZFBAL TWEXT,

LAN 1 >% —7 £ —X 2(CON2) (& 10Mbps(10BASE-T) ICIEXFIH T,
10Mbps TEEZTS5HBAIF. LAN A >4¥—7 x—X 1(CON3)% I
<f2& Wy,

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

. BfEE— R: Full-Duplex(£ =), Half-Duplex(¥: = %) 13!
- Auto Negotiation H7R— k
- Fr UPREAYR— K
- DY UREYIR— b
A —T7—XtHk  CON3 (& T0BASE-T/100BASE-TX/1000BASE-T (C5it U 7= LAN - >
(CON3) H—T1—RATTF ATTUBe LD —URy NT—TILEEERHET S
ZEMNTEEXET, AUTO-MDIX e EEH L TED. ANL—K =T
FE7OXRT—7)L 2 BER#LU CERERTZVDEZIET,

1§ 5 #R (& Ethenet PHY(88E1512-A0-NNP2I000 Marvel) Z##H L T
i.MX 8M Plus @ Ethernet MAC(ENET)ICH#tE N TWE T,

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

# 3.14 CON3 {§5#c3! (10BASE-T/100BASE-TX)

ey Eyv4 1/0 A
&5
1 LANT_TX In/ EET—F (+)
+ Out
2 LANT_TX- In/ FET—5(-)
Out
3 LANT_RX In/ ZET—Y(+)
+ Out
4 - - -
5 - - -
6 LANT_RX In/ RET—Y()
- Out
7 - - -
8 - - -
% 3.15 CON3 {585 (1000BASE-T)
ey E>v4# 1/0 e
&S
1 LANT_TR In/ ERET—4 0(+)
DO+ Out
2 LANT_TR In/ EZET—4 0()
DO- Out
3 LANT_TR In/ ERET—F 1(+)
D1+ Out
4 LANT_TR In/ ERET—F 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/ ERET—F 3(+)
D3+ Out
8 LANT_TR In/ ERET—F 3(-)
D3- Out
% 3.16 CON3 LAN LED D &ifE
E2 ] R B
L_AN '3;/777 ST U YD REIL SN TLVRW
71 EF 1 LED AT () DY IDEILIEhTWD
AU () UV IDREIIZINTED., T—9ZXZELT
w3
LAN RE—RK LED SEKT 10Mbps T#EFRINTWS, £liEY v o
I TN TLERWL
AT (%) 100Mbps THEfHIhTW3
KT (1) 1000Mbps TEHRINTWS

SPEED LED

S
R _ o

LINK/ACTIVITY LED

3.78 CON3 LAN LED Eci&
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36.22. V7 U7tk

XY KNT—=U7F7 - ethd LANA>Y5—T1x—2X 1)
N1 X

3.6.2.3. fEAA*

Ry 7= DREFECDOVTE 138 Ry NT—U8E) EBRLTEE N,
3.6.3. USB 7/\A A Z2ERAT 3
3.6.3.1. \— R x 7

- USB /RX

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

Armadillo-X2 Tld, USB 1 >%—7 —X(CON4)HA USB1 ZFAHL TWE T,
#ee . USB specification rev 3.0 ##l
- xHCl(eXtensible Host Controller Interface) & #2

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

- USB/\7

Armadillo-X2 T &, Microchip # USB2422 "W#E&H I N TWE T, USB2422 (&, 13.4.5.
CONTT(@HRERA 7 —7 2 —RX); LV CON17 ICHEHREINTWVWET,

e - USB specification rev 2.0 %&#
- B3k L — b high-speed(480 Mbps), full-speed(12 Mbps), low-speed(1.5 Mbps)

A5 —7 T — ALk CON4 (FUSB 3.0 IExiLIc USBA ¥ —T7 1 —RTY, E5HKRIE
(CON4) i.MX 8M Plus ® USB O hA—Z (USB1)IcEfiic N TWET,

USB /N1 R ICHIG SN D EIR(USB1_VBUS)(E. i.MX 8M Plus @
GPIO1_I009 Ev THIfIL T& D . High LNILHATERIEIG S
n. Low LRILVHATERIMIKIESNEX T,
- TYEXE—R

- Super Speed(5Gbps)

- High Speed(480Mbps)

- Full Speed(12Mbps)

- Low Speed(1.5Mbps)
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%< 3.17 CON4 E=5Ec7

ey Ev# 1/0 il
&S
1 USB1_V Pow BIRH A (USB1_VBUS)
BUS er
2 USB1_D- In/ USB 2.0 7—%(-). i.MX8M Plus ® USB1_D_N
Out i
3 USB1_D In/ USB 2.0 =% (+). i.MX 8M Plus ®
+ Out USB1_D P v Ic#Es:
4 GND Pow EIR(GND)
er
5 USB1_SS In USB 3.0 ZE7—%(-). i.MX 8M Plus ®
RX- USB1 RX N EIc#Es:
6 USB1_SS In USB 3.0 ZE7—% (+). i.MX 8M Plus ®
RX+ USB1_RX_P EvicHE#k
7 GND Pow IR (GND)
er
8 USB1_SS Out USB 3.0 #{E7—% (). i.MX 8M Plus @
TX- USBT_TX N EIc#EHE
9 USB1_SS Out USB 3.0 ##ET—% (+). i.MX 8M Plus ®
TX+ USB1 TX P EVIciEs

A5 —T 1 — Atk CON17 (EUSB 2.0 [ICHIG LI USB 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\ X Ic it S 2 EIR(USB2_VBUS) &, i.MX 8M Plus @
GPIO4_1001 Ev THIf L T&E D . High LNILEHATERNEIE S
n. Low LRNJLHATERIVIMIENEXT,
- TYEXRE—R
- High Speed(480Mbps)
- Full Speed(12Mbps)
- Low Speed(1.5Mbps)

# 3.18 CON17 {55Hc5!

gy Ev% I/0 BiEA

&5

1 usB2_Vv Pow EIREH(USB2_VBUS)
BUS er

2 USBDM_ In/ USB 2.0 7—%(-). USB HUB ##H T i.MX 8M
DNI1 Out Plus @ USB2 (c##%

3 USBDP_ In/ USB 2.0 7—%(+). USB HUB BT i.MX 8M
DN1 Out Plus @ USB2 Ic##5:

4 GND Pow EIR(GND)

er

3632. V7 U7 HER

TIART 70 - XFBUYTNAADIFEE. T/\A AZ5B# U 2IB&E T/dev/sdN (N (F'a'h 5
DEE)EBZDERT,

N OTFNARADIZEE. 77202 avIiKGUleTINA AT 7AILERD XY,
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sysfs 7« L2k . /sys/devices/platform/usbl-vbus/ CON4 DEJR(USB1_VBUS) % #lfHd %
. T4 LI KNJTT,

3.6.3.3. EAAE

BTN TWSAEEENH D T,

BEELTEISBICIE T3.9. USB /N1 ADEHRZHFRT 5, & HEFL
k=R AN

n USB 7/\+1 AN N2 WFE, USB 7/\1 AD#EmZESRT 5KE

AVTFATEET B 7TV —2 3 b5 USB E#HRDT/NA R 2R S TchDAEICDVWTRULET,
- USB YU ZILTINA RZ2HKS

USB YU ZILTNNA A2V T FANSIKSFEEICIE. Podman O X—IMNs A>T+ Z/ERK
I BFRIC add_hotplugs T ttyUSB ZERTET DMENH D XTI, CDRTEICELD., TV THiLEE
I USB YU PITINA Az mUIIBETHEUSERHINE T, LUTIE. alpine 1 X =I5
AT+ %Z1ERd 56T,

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

set command sleep infinity

add hotplugs ttyUSB

[armadillo ~J# podman start usb_example

Starting ’usb_example’
34cb0e60d6274ac1df87aed58a461bcf56d0c117c4d377at130605ea399e0950

3.79USB YU ZIFTINA R Z2H{ZS FcHD > T FHERH
OAVTFFARICAD, setserial VY REFE> TIREDREZHRITDIENTEET,

[armadillo ~]# podman exec -—it usb example sh
[container ~1# setserial -a /dev/serial/by-id/usb-067b 2303-if00-port0
/dev/serial/by-id/usb-067b 2303-if00-portd, Line 4, UART: 16654, Port: 0x0000, IRQ: 0
Baud base: 460800, close delay: 0, divisor: 0
closing wait: infinite
Flags: spd normal

3.80 setserial AV Ric k3 USB U 7ZJ)LFINA RERTEDIESHI
AVTFFANSDTINA ZDIEFEICIE /dev/ttyUSBN ZERT B EH TEEFITH. FT/INA A&
T BIAIVITICE>TIEN DENEDLBAEEMENRH D ET, DO LEZDHDELSIT /dev/
serial/by-id/ TICH D7 7 ILEIEET S L& THEEICBNDT/INA A %=ERITEZENTEET,

. USB AXZ %KD

USB AXZZIAVFTAMNSIKSESICIK. Podman QA X—Ih S AV T FEERT BRRIC
add hotplugs |C videodlinux ZERET I2MENH D I, CORTEICKD. IV TFFEEREIC USB
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AXZ2ERUIBETHIELSRBESINE T, LTI alpine A XA—=IH50VTF 2RI S
BT,

[armadillo “J# vi /etc/atmark/containers/usbcam _example. conf

set_image docker. io/alpine

set command sleep infinity

add hotplugs video4linux

[armadillo ~]# podman_start usbcam_example

Starting ’usbcam_example’
ffe06090b45826ccOb1c7710e9e850ba9521d36b70de4288d0dfel1fed1a35632

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

[container “1# Lls /dev/v4l/by-id/usb-046d HD Pro Webcam €920 78DA8CAF-video-indexd
/dev/va4l/by-id/usb-046d HD Pro Webcam C920 78DA8CAF-video-index0

3.81 USB hASZHKS1cbD Y T F1EBHE]

GStreamer BEDNILF AT« 77 L—LT7—7 EHAEDLES I ET. USB AAXATH 5 DIRE
DF v TF v HAEERD XTI,

AVTFFARNSDTINA ZADIEFICIE /dev/videoN ZERAT B EHTETEITH., F/INA R E S
TE29A4ZIVTICL>TIEN DELZTDLDAREENH D £, Dz LEDFIDELSIC /dev/val/
by-id/ FICHBT77AMI%ZIBEIT S ETHERICBNDTNA AZFERIT DI ENTEEXT,

- USB XEUZEES
ZZTlE. USB XEYZIZSAHEICDWT 2 DDBZRLET,
- RANOSHITCY OV MULIEUSB XEUEZ DY TFHFHS5IKRS

HEMUHRAKN OSEITYTIVYRNULTHSD USB XEEYZDVTFHS5IKSHBEICIEZ. Podman
DAA=IDPSAVTFHEERTDEICHRAN OSEITUSB XEVAZYTIVYMNLTD T4 LY
NZEITHENGBDET,

[armadillo “J# mount -t vfat /dev/sdal /mnt
[armadillo “J# echo test >> /mnt/sample. txt
[armadillo “]# Ls /mnt

samp le. txt

382 USB XEY%ZKRAK OS fllcvyv > kT 56l

EEREOBITIE, USB XEUZ /mnt YTV MULE UL, BLTIE. /mnt ZE L T alpine
A=IWS5AVTFZERTZHTT,

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

set command sleep infinity

add_volumes /mnt

[armadillo ~1# podman start usbmem example

Starting ’usbmem_example’
ef77d4bTd5b04t3b8b5ddch5bfac321304fa64219a4b88c3130e45e5a14e1b3e

383 7/RRAK OSAITYUY MEHD USB XEY ZRS fcdD > T HERHI
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RAKNOS IO /mnt T« L2 KU EIVTFHRD /mnt YTV MLTWET, Chlck D,
AVTFFANSE /mnt To L7 MU ZBULTUSB XEUZRS CENTEEXT,

[armadillo ~]# podman exec -it usbmem example sh
[container “J# Ls /mnt

samp le. txt

[container ~1# cat /mnt/sample. txt

test

3.84 USB XEVICRESNTWVWSET—5 DHERS!
- USB XEVZIAVTFANSYIV TS

USB XEVZIAVFFANSTY DY M UTKSHERICIE. Podman DA X—=I M5V TF%
{ERL S BBEIC add_hotplugs (T sd ZEREITZMENHDET, CDREICKD., AV TFFEHE
I USB XEY A ERBULBAETHEULLREBINET, AT, AVTTFAINSEIYIVRTS
TEODICITBYRIERHRET D2RENH DT, LITIF. alpine 1 X—=IHM5 AT FZ/ERK
T2 T, #ERELTSYS ADMIN ZELTWETD,

[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 hotplugs sd

[armadillo ~]# podman start usbmem example

Starting ’usbmem_example
387a2256530e9b35b5361ca681a99fha8f46d78b6a6ch8ecd60096246091982a8

K 385USB XEVZIY IV NTBfcdDIY T FERAI

AYTFARIRAD, mount A¥VY RTUSB XEUZ%Z /mnt lc¥U Y kL. RESNTVET—
SEERIT B ENTERT,

[armadillo ~1# podman exec -it usbmem example sh

[container ~1# mount /dev/disk/by-label/[MYUSBMEMORY] /mnt ‘,
[container “J# Ls /mnt

sample. txt

[container ~1# cat /mnt/sample. txt

test

386 AVFFHAMNS USB XEVARYT Y M9 B4l
©@ [MYUSBMEMORY] D& d USB XEBVICEKREL TWEINIVICEEHRZ TSI,
AVTFANSTY IV RNT BTN ADIBEICIE /dev/sdN ZFERITZEHTEEIN, fBicd
ARNL—IFNA ZRZEZEH LU TWBBESBREITIEN OEINEDLZZENBDEFT, D, USB
XEBVICINIZHREL TWBIHEIE. LELEOBHID K SIC /dev/disk/by-label/ TICHBD TN &
BZDT7 7AIN%EIBET DI ETHEEICENDOT/INA AZEHIT S ENTEET,

- Type-A X7 I SftiaEe N2 EIRD ON/OFF Z=HIiHY %
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Type-A JX 7 % (CONA)h SH4HES N2 ER(USBT_VBUS)®D ON/OFF {10 EZ 5 Z &Mt TE
95

AVTFFRTIHETZ 7 7V —a S COYIDEZAZTSICIE. AVTFAA=IHhE5TY
THEERTBERICRA N OSEID /sys T4 L7 NUEELET, T7AINRETEYD Y A
SINTWEITH, JTAEDERICHE > TWTERATEEFBADTTEFEL LTV, MUTIE. /sys &
ELTalpine A A—=IDS YT+ ZERTZH T, TZTESINE /sys T« L7 YOy
FFRDOEU /sys YTV hEhZEd,

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

set command sleep infinity

add_volumes /sys

[armadillo ~]# podman start usbvbus example

Starting ’usbvbus_example’
ae7f9b0c4abe9t40531a1db706e255d7abb60e979e44363898c3bcefdd6e9b22

3.87 |IRD ON/OFF 2410 &Z 2% fcdD IV T HERHI

A>T FRHNICAD. /sys/devices/platform/usbl-vbus/, '« L2 K UKD state 7 71 I)LIC.
enabled H disabled ZEEAL T & T ON/OFF #2910 EZET (7 AL KMIX enabled TI),

[armadillo ~]# podman exec —it usbvbus example sh
[container ~1# echo disabled > /sys/devices/platform/usbl-vbus/state (1)
[container ~1# echo enabled > /sys/devices/platform/usbl-vbus/state (2]

3.88 BRI
O CON4 hsiftfaendEIRE OFF ICLET,
© CON4 maHtEEn2BEE ON ICLE Y,
3.6.4. UART Z=£ERI 3%
3.6.4.1. \— Rz P&

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

Armadillo-X2 Ti&. USB U 77 JLZ# IC(CP2102N/Silicon Labs)##H T UART2 [ S T L)
ESERS

7A=Y - FT—YEv AR T7or8EvYhL
" - AhvTZEYERR Tor2EY N
- IRUT 1 B or F# or 73U
- 70O—#lfE: CTS/RTS or XON/XOFF or 7 U

- BRR—L — h:4Mbps
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USB avY —JL+ ¥4 —7 = —Z(CON6)IE 4Mbps THIFT % Z £ T
=Ft Ao USB U 7)LZEH# IC(CP2102N/Silicon Labs) D& AmR—L —
~HY3Mbps THZETI,

R >5—7 2 —X(CONTT)TY YU ZIL(UART)ZRK 2 IR— MNERT S5 Z ENARETT . E5R
(& i.MX 8M Plus @ UART(UART3. UART4)IcEfiiEc N TWEXT,

- 2L AN)JL: VDD_1V8
457 —71x— CON6IEUSBIVY—ILBAYY—T1—ATY,
AR
ESRIZ USB Y 7 JLZE# IC(CP2102N/Silicon Labs)f&#H T i.MX 8M Plus
@ UART O hO—FZ(UART2)ICERRESNTWET,

7= 3.19 CONG6 5= Hc7

ey Evg 1/0 B
H#S
1 VBUS_CNS Powe EIRASA(VBUS_CNSL)
L r
2 CNSL_USB In/ avY—J)LBUSB DY FREAES. USB U F7ILE
_D- Out 2 IC (T
3 CNSL_USB In/ aAvyY—JLAUSB 73 AEES. USB >V 7L Xk
D+ Out IC [t
4 CNSL_USB - KiE
_ID
5 GND Powe EIR(GND)
r

364.2. V7 U7 ERR

TINA AT 7 VYPIAYI—TT—2R FIART 71
1) UART1 /dev/ttymxc@
UART2 /dev/ttymxcl

3.6.43. #AAE

AVFFTHNTEMET D7 U o—a>roh5 RS-232C © RS-485 ED YU 7 ILBEZ=TOz6IC
&, Podman Q4 X—=INS AV TFZERT ZERICRA N OS flOFT /N1 X7 741 )L /dev/ttymxcN
EEITMENHDET, LUTIE. /dev/ttymxcO ZEU T alpine 1 X—=IYH S5 AV T+ %EHKT 26T
ERR

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

set _command sleep infinity

add_devices /dev/ttymxc0

[armadillo ~]# podman start serial example

Starting ’'serial_example’
3999f09d51253371cacffd68967c90fdd5250770888a82F59d7810b54fcc873e

38 VUFPIAVI—T x—RERSHO AV T HERHH
AVTFFRHICAD, setserial ANV R&EE > TIREDKEEZHERIT DI ENTEXT,
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[armadillo ~1# podman exec -it serial example sh

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

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

3.90 setserial AV RIc KBV FILA VT —T 4 AREDIERHI
3.6.5. HDMI = {EHAT 3
3.6.5.1. \— R = 7H

Armadillo-X2 @ HDMI (&, i.MX 8M Plus ® HDMI TX Controller. HDMI TX PHY. HDMI TX
BLK_CTRL. HTX_PVI(HDMI TX Parallel Video Interface)& & 0' LCDIF(LCD Interface)Z#fFE L T
W£d9, LCDIF (&, LCDIF3 ZFfIFALX 9,

Armadillo-X2 (&, HDMI 57« A 7L A NDOEBREAKR D, EEEAZTR—KMLTWET, Linux
TlE. #n2n DRM(Direct Rendering Manager) 7 /84 X 4 ALSA(Advanced Linux Sound
Architecture) 7/ \41 R & UTHIBEIT B ENTEEY,

KEE(EGRE - RREBERE: 4096x2160 EV /L
7)

- BARy h~ZOv Y 297MHz

- WZ—TA#—~ v ~: RGB888(24bit)

- EFBAR ALy yT

FEEBLTVTS, ERENTELBWMEELHDET, KD VIC B (F
RIS THDE. BERENTEE A,

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

Kee(ERHAN) - 7YV TREEE: 32kHz, 44.1kHz, 48kHz, 88.2kHz, 96kHz, 176.4kHz,
192kHz

- FYURIVEL 2
- 74—~ b: Signed 24/32 bit, Little-endian
A5 —77x— CON8IFHDMI EAAM >V —T 1 —RATY,

Afttk
ESRIFEIMX 8M Plus ® HDMI TX Oy hO—ZIcE RSN TVWEXT,

BIL—bNyT77FNARELVTHIATZZEHTEET,
BICEA-861 #1&® VIC O—R,
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R

% 3.20 CONS8 €= 5l
(] Eva I/0 B
BS
1 HDMI_HPD In Ry N 7S, HEAC(-). i.MX 8M Plus @
EARC_N_HPD E>. HDMI_HPD £ |ci#Ex
2 HDMI_Utility In/ Utility. HEAC(+). i.MX 8M Plus ® EARC_P_UTIL
Out BV IiciER
3 HDMI_TX2+ Out TMDS 7—% 2(+). i.MX 8M Plus ® HDMI_TX2_P
vy iR
4 HDMI_TX2_Shiel - TMDS =% 2 ¥—J)L K
d
5 HDMI_TX2- Out TMDS &—% 2(-). i.MX 8M Plus ® HDMI_TX2_N
VIR
6 HDMIL_TXT1+ Out TMDS &—% 1(+). i.MX 8M Plus ® HDMI_TX1_P
I iEsR
7 HDMI_TX1_Shiel - TMDS ¥—% 1 ¥—JLR
d
8 HDMI_TX1- Out TMDS 7—% 1(-). i.MX 8M Plus ® HDMI_TX1_N
vy icER
9 HDMI_TXO0+ Out TMDS 7—% 0(+). i.MX 8M Plus ® HDMI_TXO0_P
v c i
10 HDMI_TXO_Shiel - TMDS &—% 0 ¥—JLR
d
11 HDMI_TXO- Out TMDS &—% 0(-). i.MX 8M Plus ® HDMI_TXO0 N
B i
12 HDMI_TXC+ Out TMDS 70 7 (+). i.MX 8M Plus ® HDMI_TXC_P
By lciEs
13 HDMI_TXC_Shie - TMDS 7Oy 2 ¥—J)LR
Id
14 HDMI_TXC- Out TMDS 70w 7 (-). i.MX 8M Plus ® HDMI_TXC_N
v lc i
15 HDMI_CEC In/ CEC f£2. i.MX 8M Plus ® HDMI_CEC ¥ (C i
Out
16 HDMI_GND Powe EIR(GND)
r
17 HDMI_SCL In/ DDC 7 Hv %, i.MX 8M Plus ® HDMI_DDC_SCL
Out vy ic iR
18 HDMI_SDA In/ DDC &—%#. i.MX 8M Plus ® HDMI_DDC _SDA £
Out T
19 5V_HDMI Powe ERH S (5V_HDMI)
r

3652 V7 Uz 7R
FINART 74

sysfs DRM 7 2 X7« L
7K

. /dev/dri/cardl (DRM)

- /dev/Th0 (T L—LJINy T 7)
- hw:0 (ALSA)
. /sys/class/drm/card1-HDMI-A-1

ER

HTFOaRY RERTT 22 & TRIRHNDESEELT 5 LN TEE

= [armadillo ~]# echo 1 > /sys/class/graphics/fb0/blank
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BRE D ZTWEWEREIUTOONY Y RZ2EITULET,

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

3.6.5.3. EAAE
ERAEICDOWTIE 16.2.9. BERRZITS 2ZRL TSV,
BRI ERMNEVRD (& Wayland TEEERREZTS> I EEHELTVWET,
3.66. EFHNZEITS
Armadillo-X2 ICERE U e AE—H—RBREDEFFHRATNA ANV T RN EF 2 HNT 279

&, Podman QA X—I S AV T+ EZEMRT DERICRA N OSAIOF /N1 X7 74 )L /dev/snd %T:F
TRENBDEFT, LUTIE. /dev/snd ZEL T debian 1 X—IY S AV TFF =2 1EHT BB TT .

[armadillo “J# vi /etc/atmark/containers/snd_example. conf
set_image localhost/at-debian-image

set command sleep infinity

add_devices /dev/snd

[armadillo ~1# podman start snd_example

Starting ’snd_example’
b921856b504e9f0a3de2532485d7bd9adb1ff63c2e10bfdaccd1153fd36a3c1d

K391 EFHAZTSHDIYTFHEBH

AYVFFARICAD, alsa-utils mEDY TNz 7 TEEEAZTAE T,

[armadillo ~]# podman exec —it snd_example /bin/bash
[container ~1# apt update && apt upgrade

[container “]#f apt install alsa-utils ‘)
[container “J#f /etc/init.d/alsa-utils start (2)
[container ~1# aplay -D hw:N,M [Z7 7 1 L%&] ©

X 3.92 alsa-utils Ic & 2BEHAZTSHI

(1) alsa-utils #4 YA M—=J)LLUZE T,
(2) alsa-utils =& L XTI,
(3] BELE7 71 IVEDBEE 7 7M1 ILEBELET,

aplay O3|#IcH 2. M FEFEZHAH LW CARD &S, N IFF/N\1RESZXKLTWEY, CARD
BEETNAREZSE, aplay AV RIC - AT a0 2525 ETHRRTEERD,
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3.6.7. MIPI CSI-2 h X S %fER3 %
3.6.7.1. BYERERRFEH MIPI CSI-2 A X 5 7/\A R

sk 3.21. BEHEREH MIPI CSI-l2 AXSTINAXA—&) IC. 7Y hXY—TFT 7/ TEHEEREHD

MIPI CSI-2 AAXAZTNNA AD—EBZRULEXT,

< 3.21 BEMFREFAEH MIPI CSI-2 h X 5 FI1 ZA—&

BIE - & A—h— vy

KBCR-S08MM X I/IINATYD https://armadillo.atmark-techno.com/node/
10889

KBCR-S51MM X I/IINATYYD https://armadillo.atmark-techno.com/node/
23857

Arducam 2MP*2 Stereo Camera Arducam https://www.arducam.com/product/

arducam-2mp-stereo-camera-for-
raspberry-pi-nvidia-jetson-nano-xavier-nx-
dual-ov2311-monochrome-global-shutter-
camera-module/

3.6.7.2. \— R 7%

Armadillo-X2 @ MIPI CSI-2 (&, i.MX 8M Plus @ MIPI_CSI(MIPI CSI Host Controller)Z#IFA L T

WZEd,

Armadillo-X2 Ti&. MIPI-CSI 1> % —7 £ —X(CONT0)A*MIPI_CSIT ZFAL TWET,

Linux Tld. A XS B s OEEGAN%Z VAL2(Video4Linux2) F/IN\A RE UL THIBT BT EMNTEE

ER

Bae - MIPI D-PHY specification V1.2 #£#l

- MIPI CSI2 Specification V1.3 ##L(C-PHY feature Zfx<)

- L=y82(7—%), 1(vAv YD)

- mAEZEILI70Ov T 400MHz

. F—%L—K:80Mbps - 1.5Gbps(1 L—>&7bh)

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

- hZ—7x—<v ~(RGB): RGB565, RGB666, RGB888

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

A —Tx— CONIOREAXZEHRAD 1 FryroxIL@2 L—2)DMIPI-CSI 14> —7 1 —AXT

AfEER EXS

E5#&(1F i.MX 8M Plus ® MIPI Camera Serial Interface(MIPI CSI1)(C#EfFRSh
TWET,

BlArmadillo-X2 ICh X SIFTBLTWEE A,
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FFiR

&K 322CONI0OBEIARIFETLFITILT SV NT—TILBI

=X

nE

X—=h—

%wE

BHIxT
5

1-1734248-5

TE Connectivity

FRER TAMRT 1 KHD)

1+8,15

+0,1
-0,85

140,05

10,15

C0.3%0.2

— N

2,1
v,/ s

T
1£0,05 i

P 2,7MIN,

THICKNESS©.3x8.85

[Unit:mm]

3.93 CONT0 #mAIRER T LF > TILT 5y hr—TILORAR
% 3.23 CON10 5=

I/O

e

BESIL—

BIR(GND)

CSIT_DN_O

MIPI 7*—% 0(-). i.MX 8M Plus @
MIPI_CSIT_DO_N Evic#f#t. 17
vy &8

CSIT_DP_O

MIPI 7—% O(+). i.MX 8M Plus @
MIPI_CSIT_DO_P Evic##t. 18
vy &8

GND

BIR(GND)

CSIT_DN_1

MIPI =% 1(-). i.MX 8M Plus @
MIPI_CSIT_D1_N EvicHsfi. 20
vy &4

CSIT_DP_1

MIPI =% 1(+). i.MX 8M Plus ®
MIPI_CSIT_D1_P Evic#EE. 21
By @

GND

BIR(GND)

CSIT_CK_N

MIPI 20 7 (-). i.MX 8M Plus @
MIPI_CSIT_CLK_N &> (T,
23 v & A

CSIT_CK_P

MIPI Z0v 7 (+). i.MX 8M Plus ®
MIPI_CSIT_CLK_P &> (T#z#z.
24 v E4hE

GND

Powe

BIR(GND)

CSI1_GPIO0_3V
3

In/
Out

IERAEA. LARNILVERRIC AL
T i.MX 8M Plus ®
NAND_DATAOQO E v ic#E#H. 26
By &HdE

VEXT_3V3

CSIT_GPIO1_3V
3

In/
Out

HERAEA. LARIVERIC ZREL
T i.MX 8M Plus @
NAND_DATAO1 EvicHs. 27
vy 48

VEXT_3V3
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FFiR

ey
=]

=

Ev%

/0

FiEA

EESI—
7

13

[2C2_SCL_3V3

Out

2Cr0OvY., LANILEHIC %A
LTiMX8MPlus @ 12C2_SCL ¥
VICER. ERETA4TK VTV
(VEXT_3V3), 28Ky &itiE

VEXT_3V3

[2C2_SDA_3V3

In/
Out

2C F—%. LNIVERIC ZFHL
Ti.MX 8M Plus @ 12C2_SDA &
VicHHm. ERETA4TK TILT VT
(VEXT_3V3), 29 Ev & #i@

VEXT_3V3

VEXT_3V3

BIRE I (VEXT_3V3)

GND

BIR(GND)

CSIT_DN_O

MIPI 7—% 0(-). i.MX 8M Plus @
MIPI_CSIT_DO_N Evic##t. 2
vy &8

CSIT_DP_O

MIPI 7—% O(+). i.MX 8M Plus @
MIPI_CSIT_DO P Evic##i. 3 &
v EHE

GND

BIR(GND)

20

CSIT_DN_1

MIPI =% 1(-). i.MX 8M Plus @
MIPI_CSIT D1 N EvicE#i. 5
vy &8

21

CSIT_DP_1

MIPI =% 1(+). i.MX 8M Plus @
MIPI_CSI1T_D1_P Evickfk. 6 &
v EHE

22

GND

EBIR(GND)

23

CSIT_CK_N

MIPI 20 7 (). i.MX 8M Plus ®
MIPI_CSIT_CLK N E>(C#s#E. 8
By &8

24

CSIT_CK_P

MIPI 70v 7 (+). i.MX 8M Plus M
MIPI_CSIT_CLK_P EvicHsi. 9
vy &8

25

GND

Powe

BIR(GND)

26

CSI1_GPIO0_3V
3

In/
Out

IERAEA. LARNILERRIC AL
T i.MX 8M Plus ®
NAND_DATAOQO B> (C#m. EiR
tTA4TKTINT YT
(VEXT_3V3)., 11 Ev&HE

VEXT_3V3

27

CSIT_GPIO1_3V
3

In/
Out

HERAEA. LARIVERIC ZREL
T i.MX 8M Plus @
NAND_DATAOT EvicHsf. Eik
LETA4TKTNT v T
(VEXT_3V3), 12> &#E

VEXT_3V3

28

[2C2_SCL_3V3

Out

2C oAy Y. LNIVEEIC ZiFH
UTiMX8MPlus @ 12C2_SCL &
VicER. BiRET4Tk TILT VT
(VEXT_3V3), 13Ky &HE

VEXT_3V3

29

[2C2_SDA_3V3

In/
Out

2C 7—%. LNILEHIC ZEHL
Ti.MX 8M Plus @ 12C2_SDA &
VicHE. BiRETATK TIVTF YT
(VEXT_3V3), 14 v &

VEXT_3V3

30

VEXT_3V3

Powe

BIR(VEXT_3V3)
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36.73. V7 bz 7tk

FINA AT 7 - /dev/video2 [7]
1)L

3.6.7.4. FERAE
MIPI CSI-2 I X S %Z{#ERY %5%E&. Device Tree DEENMKETY,
Armadillo-X2 TIFEZETUTD MIPI CSI-2 1 XZ®D DT overlay Z=# UL TWE T,
DT overlay OfFERAEICDWTIE T3.5.5. DT overlay IC&2HRIVYA X #SBLTL I,
% 3.24 MIPI CSI-2 A X ZA® DT overlay

DT overlay 7 71 )L W T/ NA 2 SiEH
armadillo_iotg_g4-con10-arducam.dtbo Arducam 2MP*2 arducam #1 X > % MIPI CSI-2 TR 9 255
Stereo Camera ICSERLLEEZ W,

armadillo_iotg_g4-con10-imx219.dtbo - Raspberry Pi @7 D imx219 A1 X 5% MIPI
CSI-2 THefi 9 dImaIc SHERACIEE L,

armadillo_iotg_g4-con10-ox01f10.dtbo KBCR-S08MM OMNIVISION @ OXO1F10 AXZ% MIPI CSI-2
TEHRT DHEICSHERCIEIL,

armadillo_iotg_g4-con10-og01h1b.dtbo KBCR-S5TMM OMNIVISION @ OGOTH1B 1 X Z% MIPI
CSI-2 Tt g d3maic SHERACIEE L,

3.6.8. GPIO Z#lfHld 5
3.6.8.1. \— Rz 7%k
GPIO (&, i.MX 8M Plus @ GPIO(General Purpose Input/Output)ZF#FAL TWE T,

Rk > 5 —7 x—X(CON11)T GPIO Z& X 21 R—MEERI D EDFARETY, KRS VT —
7T —RADHIRICDWTIE T3.45. CONTT(HRERA Y5 —7 x—X)) 2BRUL TSN,

- 5L ~JL:VDD_1V8
36.82. V7 hU 7R

TINA AT 7A4)) TIACRT 7)) GPIO &%
/dev/gpiochip0 0~31(GPIO1_IO00~GPIO1_I031)
/dev/gpiochipl 32~63(GPI02_I000~GPIO2_1031)
/dev/gpiochip2 64~95(GPIO3_I000~GPIO3_I031)
/dev/gpiochip3 96~127(GPI0O4_I000~GPIO4_1031)
/dev/gpiochip4 128~159(GPIO5_I000~
GPIO5_I031)

sysfs GRIO 7 5 X7« Lo - /sys/class/gpio/
N

sysfs GPIO 7 2 X FIB/N\—Y 3 > @ Linux h—XRIIL & DEBRE#IZFDA
ICES>TWET, ALK P IV T —2 3V 2[RI 2BOFBIEEITITH
LEtHA,

VUVC WA R EZERL TVAL2 FIRA RZEMLTWBIHEEIF. BESHNERDITREENG D £,
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FULK P TUTr— 3 vziRT 2581F. libgpiod /Ny r—JICE&FN
277V 0— 3> FEIE Lnux A—XRILOY —XI—KRICEEFhTWS
> 7 )l(tools/gpio/)EEEICLTL S LY,

Linux 5.10.233-r0 BUBETIEILEKRA Y —T7 —RXAD GPIO (T
TCON11_16) DRBABI TV EARREERDF U, FIBTESE VT
gpioinfo AV Y R THESRLL L,

3.6.8.3. ®AAE

AVTFFTARTEEST D7 TV T—30h5 GPIO ik S eoicid. Podman DA X—=I M5V 7T
FEERT BRRICRRA N OS flDF /N1 X7 741 )L /dev/gpiochipN ZETHENH D £9, LITIE./
dev/gpiochip2 ZE L T alpine 1 X—IH 5 AV T+ % 1EHKT 26 TT, /dev/gpiochipN ZiET &,
GPION+1 Z#{EIT 252 EMNTEXT,

[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

3.94 GPIO Z#&>5 1= D > T F1ERBI

AVFFRICA>TIOVYY RT GPIO #9567 "X 3.95. AVFFANS IV RT GPIO %=

BETZH), ITRUET, ZOFITIE. CONT1 @ 19 E>®d GPIO3 1021 ##BELTWET,

libgpiod /v—%' 3 Y D

gpioset, gpioget, £7z(& gpioinfo DAY K libgpiod ®/N\— 3>
IC & > TEHDEERNEDLD XTI,

Armadillo Base OS Tl& v3.20 £Tl& libgpiod 1, v3.21 LI libgpiod
2HRAYVARN=ILENTWVWET, AVTFDHFEEIE Alpine 3.21 BL W
Debian trixie & TI& libgpiod 2 ICEFranTWE T,

WA DEWIE https://armadillo.atmark-techno.com/howto/
libgpiod2-update &= SR &L\,

AETIZ libgpiod 2 M TFIEEBNLET,

[armadillo ~]# podman exec -it gpio _example sh
[container ~1# apk upgrade
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FFEw

[container ~1# apk add Libgpiod

[container ~1# gpioget ——numeric CON11_19 ‘]

2]

[container ~1# gpioset —-t@ CON11_19=1 (3]

00

395 AvFF+HHMS5 Y RT GPIO Z#i8ET 541

CONT11_19 (GPIO3 &5 21) DfEZEFLX I,
PEUIEZRRLUET,
CONT1_19 (GPIO3 &5 21) (T T(High) Z&ELX I,

fBic 6. gpiodetect A~ > K TERE#EL TL S gpiochip 2 A NKRRTEEXT, UTDHITIF. av
TFEERT BRICE U /dev/gpiochip2 DRI NTWD I ENERTEZX T,

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

3.96 gpiodetect AV~ R DET

gpioinfo Y > R TlE. BE U gpiochip DEMRIEHRERRT DI ENTEET,

Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line

RN NNMNRN — — e 3 3 s 3
OOPhWON—,TSSOONOOODWDN —

N N
(oo N |

S wWwooNOOOP~,WON—,S

N
(o))

[container ~]# gpioinfo -c gpiochip2
gpiochip2 - 32 lines:

”CON9 25”
”CON9_26”
unnamed
unnamed
unnamed
unnamed
unnamed
unnamed
”CON12_10”
"CON12_12”
unnamed
unnamed
unnamed
unnamed
"CON12_14”
unnamed
unnamed
unnamed
unnamed
"CON11_29”
”CON11_17”
“CON11_19”
”CON11_21”
"CON11_23”
”CON11_25”
"CON11_27”
unnamed
unnamed
unnamed

output consumer="lvds-reset”
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
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line 29: unnamed input
lLine 30: unnamed input
line 31: unnamed input

3.97 gpioinfo A¥ ¥ RME{T

CEZETOU5 LN SERIFT 2BAI. GPIO BIES 175U THS libgpiod ZEAT 22 ENTE
%7,

3.6.9.12C T/\A RZEHAT 3
3.6.9.1. \— Rz 7{t#

12C 41> 5 —7 z—X& i.MX 8M Plus D 12C(12C Controller)ZF#|FAL TW&E 3, Ffc. i2c-gpio
ZHATBHIET, 2C NRZEBMFT B ENTEXT,

FICHRA YT —T7 1 —ZX(CON1TT)TI2C ZR]KRK 3 MR—MLEKRI 2 ENAEETY, kT VY —
T —ADHERICDWTIE 345 CONTTHLRERA Y —7x—R)) #22BLTLIEET W, E5KIE
i.MX 8M Plus @ 12C O~ hO—5(12C4. 12C5. 12CO)IcEFHINTWET,

- AT —FEREL — b~ 384kbps

. 2L AXJL: VDD _1V8

Armadillo-X2 THIFBULTW3 [12C/I\R &, #EiaEn3 12C TNNA AEZRICRULE T,

#3.2512C /N1 R

12C /XX 12C FINA4 X
FELZA TINARE
0(12C1) 0x25 PCA9450(PMIC)
1(12C2) Ox2c USB2422(USB /\7)
0x32 RV-8803-C7(RTC)
2(12C3) 0x48 SEOS0(EF 27T L X h)
3(12C4) BT /N1 REL

3692. V7N 7LRR
Armadillo-X2 OZEEEIREETIE. CONFIG 12C_CHARDEV EZhE M- TWB i1 —HF— RS /N
TI2CTFN\A R zFfHIT B ENTEEFT, I—HF—RKRSANZFFHT ZHEIE. Linux I—%JILTI12C
TINA ACHIET BDT/INA AR SANZENTTZ2HENHDET,
BEae - RBA70v U 384kHz
FINA AT 7 - /dev/i2¢c-0 (12C1)
1)
. /dev/i2c-1 (12C2)
.- /dev/i2c-2 (12C3)

. /dev/i2c-3 (12C4)
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/dev/i2¢-6 (. HDMI DDC T4,

3.6.9.3. #AAE

AVFFAHNTEMETZ 77V —> 35 12C #KkS2HICiE. Podman Q4 XA =I5V T+
ZERT BBRICRA N OS BIDF/INA X7 74 )L /dev/i2c-N ZEITHENH D £9, LITIE. /dev/
i2c-1 ZE U T alpine 1 X—IHS AV T+ =ZERT 26T,

Starting

i2c_example’

[armadillo “J# 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

efaleb129¢1f036a709755f0d53b21a0f2a39307ecae32b24aac98c0b6567b0

X 3.98 12C 2> fcpD > T HEED

OYTFRICAD, i2c-tools ICEFE NS i2cdetect ANV REFES>TAL—T P RLAZMHERIT B
EMTEET,

[armadillo
[container
[container
[container
0 1

00:

10: —— —
20 — —
30: —- -
40: - —
50: UU --
60: -- —-
70: — —

“# podman exec -it i2c _example sh
“1# apk upgrade
“1#t apk add i2c-tools
“1# i2cdetect

2

3 4 5 6

-y

1
8 9 a b c d e f

3.99 i2cdetect OV YV RiC &k &M

3.6.10. SPI /N1 X Z=ERT %

3.6.10.1. \—= R =z 74
IERA V% —7 2 —X(CON11)T SPl Z& K 2 R— MNERT 2 ENAEETT, kT F—T 11—

ADHERRICDWTIE T3.45. CONTT{HEERA Y5 —T7 2 —R)1 ZRULTLEE N,

- RR70Ov 7 RERE: 66MHz(Y — R)/23MHz(Z 1K)
- E5LANJL:VDD_1V8

146



Armadillo-X2 &R~ =17l AR

3.6.10.2. EAAE

VT FTATEMET 27TV —2avhs SPl ZikSoicidE. Podman O X—Ihs IV T+
ZER T BBRICRA K OS BIDT/INA X7 741 )L /dev/spidevN.N ZETRHEMNHB D ET, UTIE. /
dev/spidev1.0 ZEL T alpine 1 XA—IH S5 AV T+ EZERT BHITI,

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

set command sleep infinity

add _devices /dev/spidev1.0

[armadillo ~]# podman start spi example

Starting ’spi_example’
45302bc9t95eef0e25c5d98act198d96fchbbec1183e791018ched221cc1f4523

3.100 SPI Z#& > b D > T FH1EEHI

Y TF+WICAD., spi-tools [c&E N3 spi-config ANV Y R&EFE > TIREDREEERT 2 &
TEEXY9,

[armadillo ~1# podman exec -it spi_example sh

[container ~]#f apk upgrade

[container ~1#f apk add spi-tools

[container ~1# spi-config ——device=/dev/spidevl.® —q
/dev/spidevl,0: mode=0, lsb=0, bits=8, speed=500000, spiready=0

3.101 spi-config <Y > Ric & 25261
3.6.11. CAN F\1A XA %= EMHT 3

36.11.1. \— R =7tk

IERA V57 —7 1 —A(CON11)T CAN &K 2 R—MLIRT B2 EDAIRETY, hRA VT —T 11—
ZDMARRICDWTIE T3.45. CONTT(HLREREAN VY —T7 x—R); =#8BLTLEIV, EBKRIFI.MX 8M
Plus ® FLEXCAN(FLEXCANT. FLEXCAN2)ICHE#mE N TWET,

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

- 5L A~XJL:VDD_1V8
36.11.2. ERAE

AVTFATEET S 7TV T —230h5 CAN BEZITIHITiE. Podman O X—IH5 T
VTFEERT BRI, IVTFEETIS2RY NT—27EULT host =, #BR& LT NET_ADMIN %

BEITBIURENHDFET, LUTIFE. FYNT—2&ULT host Z, #ERE LT NET_ADMIN Z3EE L
T alpine A X—=I M5 AV T+ Z2ERT 26T,

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

set_command sleep infinity

set network host

add_args --cap-add=NET_ADMIN

[armadillo ~]# podman start can example
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Starting ’'can example’
73e7dbce86e84eef337bbc5c580a747948b94b87015bb34143da341b8301¢c16a

3.102 CAN Zi%> fzsb DAY 7 FER Bl
AYFTFAICAD, ip AXYRT CAN ZBEMICT B ENTEXRT, UTlc. 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 Llink set can@ up (3
[container “1# ip -s link show can@ (4]
4: can@: <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

TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0

3.103 CAN DOz&EH

(1) CAN DRED=HICHER iproute2 ZA VAN —=I)LUET, T TIcA Y RAMN—ILEADIGEZEIE
RETY,

(2] CAN DBEEE% 125 kbps ICRREUL XY,

(3) canQ vy —Jx—R=ZRELET,

O can0AYy—T7x—ADREDFERARLZERTRLET,

3.6.12. PWM ZfEAT %
3.6.12.1. \— R Pk

H3RA >4 —7 —X(CON11)T PWM Z&K 4 R— MERY 2 EHFIHETY, IRR( V5 —T7 21—
ZDHERIEDWTIF T3.4.5. CONTT(HERA > ¥ —7 2 —R)1 ZBRLTIE W,
- RAARE: 66MHz
- f§5L~JL: VDD_1V8
3.6.12.2. ERATE

AYFFRTEETZ 7 IV T— 3 ohs PWM Z2ikSioicid. Podman DA X—IMWS VT
FHEVERR T BBRICTRA N OSBID /sys T4 LY MU EEITRENRHDET, T7AIMNRETEYDY
RENTEIN, FTARDERICR > TEIFEADTTEFELLEETW, LUTIE. /sys #EU T alpine
AX=INSAVTFTZERTZHTT, CTEINE /sys T« L2 M)IEaYTFARDELD /sys
NIV RENET,

[armadillo “1# vi /etc/atmark/containers/pwm_example.conf
set_image docker.io/alpine
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set command sleep infinity

add_volumes /sys

[armadillo ~1# podman start pwm example

Starting ’pwm_example’
212127a8885e106e0et7453545db3c473aet5438f000acf4b33a44d75dcd9e28

X 3.104 PWM %S =6 D 3> 7 FH1ERH

JAYTFARICAD. /sys/class/pwm/pwmchipN T« L7 k UA®D export 7 71 JLIC 0 ZF A
BET/RADEDICEDFT, LUTIC, /sys/class/pwm/pwmchip2 %1k S 55 DEERESIZ R U
X9,

[armadillo ~1# podman exec —it pwm _example sh

[container ~1# echo 0 > /sys/class/pwm/pwmchip2/export (1]

[container ~]#f echo 1000000000 > /sys/class/pwm/pwmchip2/pwm@/per iod (2]
[container ~1# echo 500000000 > /sys/class/pwm/pwmchip2/pwmd/duty cycle ©
[container “J#f echo 1 > /sys/class/pwm/pwmchip2/pwmd/enable (4]

3.105 PWM D EIEREESH
pwmchip2 %z export U9,
Bz 1 MIcLERT, BAIEFH/HTY,
PWM @ ON K] = 0.5 #IcLET,
PWM HAZBMICLET,
3.6.13.12S(SAl) =#FH9 %
3.6.13.1. \—= R = 7

I2S ZE]K 3 MR— MERT 2 I ENFEETYT, E5RIEI.MX 8M Plus DEIAXA—FT 1A 1> 5 —
71— X(SAR)ICERSNTWVWETD,

. 3L AN)JL: VDD_1V8
3.6.13.2. ERAAX
Armadillo -1 b ® Howto IC T 12S ZFERIT 202 L TWEITDT, £F552SRBL TSI,

(-~ R )

Armadillo Y k - Howto 12S DA —7« A 3—F v 7 2 #ERAT %45 (Armadillo-loT &' —
o xA G4/X2)

https://armadillo.atmark-techno.com/index.php/howto/aiotg4-i2s-tlv320aic3110

3.6.14. PDM Y1 ¥ Z{EFHY %

3.6.14.1. \— R = 7tk

L & RO > e PDM MIC Z&K 4 /R— MEERT 5 Z EHARETT . EFHRIE .MX 8M Plus @
PDM~NA 707445 —7 z—ZXMICFIL)ICEHREINTVET,
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- £5L~JL: VDD_1V8
3.6.14.2. AKX

Armadillo 1 kD Howto [cT PDM Y+ 7 ZERT 202 AU TWEIT DT, FE5525RBLT
O ar-19%

Armadillo %1 b - Howto PDM Y+ 7 &2 {#H9 %A% (Armadillo-loT '— k7 =1 G4/X2)

https://armadillo.atmark-techno.com/index.php/howto/aiotg4-use-pdm-mic

3.6.15. RTC Z{ERT %

3.6.15.1. \— R = 7{#

Armadillo-X2 DU 7 I)LZ 1 L7 Ay 7 & Armadillo-X2 [C#E & & f17c Micro Crystal 4 RV-8803-
C7 &KV, i.MX 8M Plus ® SNVS_HP Real Time Counter ZF#|FHU TW&X T,

Hhe - PI—LEDRAHYIR— K

A2y —7x— CONIBRBUTFZINIALZAYIDINY I Ty TRAVI—Tx—ATT ., REH
Attt BRMIB SN TORI T I Z2RESBLWESICTERACIES L,

CON13 [cid CR1220. BR1220 FD &t zHEfic I 5 &N TEXT, UTILY
1 L70v 7 ORZARFTROHTEEERIZ. T—F>—hLEl 240nA(Typ.) T,

BEMEIATOVTZILIALIOY 7 ZRELTED. RXAZEIEEEE-20C
~70CT8MTY, (REE(LZFRL)

% 3.26 CON13 585!
e E Ev4 1/0 BiEA
=1
1 RTC_BAT Powe UZITA L0y DNy o7y THRERAN
r (RTC_BAT)
2 GND Powe EIR(GND)
r

Eiba RIS —ASEET DR, BYIOHIADH DR
SERREENGWLSIC, BETORYERDESR
BEDHRET> TLEE L,

36.15.2. V7 Tz 78K
FINART 7 - /dev/rtc (/dev/rtcd ANDIVRY v UVY)
1)
. /dev/rtc0 (RV-8803-C7)

. /dev/rtcl (SNVS_HP Real Time Counter)
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RV-8803-C7 A /dev/rtcd . SNVS HP Real Time
Counter h' /dev/rtcl &7x3 K>S, Device Tree TT
L AU TP RZRELTWVWET,

Linux #1— *}bd)/\—*)a > v5.10.86-r0 UETIE. NTP H—/\—¢&
RTC ZBZIREEA L 235 E&. rtcO (RV-8803-C7) IC D ABFZIIMRES NLE
9,

Linux J1— *)b@/\—&“a > v5.10.52-r1 Tl&. NTP H—/8{—& RTC %
BZIEHE U Tc3m 8. rtcO (RV-8803-C7) & rtcl (SVNS) OilyA IC Bz
RESNTWE U,

RV-8803-C7 (. #7 O MIC U7 Z—LEIDAAZRESEDEN

TEXEh. OO0 30 BDEIC, 1 MRICT Z—LDIBD LS ICHRE
LTH. RRICTZS—LEIDAHDRETEDIF0OR 170 BERDR
ER

TZ2—LEBIDRAHE. TNRART7AILEBETHRI S ENTEXT,

B IRICDOWTIE, Linux A—XRILDY—XI—RICEEXNTWLWS RF 1 X ~(Documentation/
admin-guide/rtc.rst) ¥ > 7 )L 7 AT 5 L (tools/testing/selftests/rtc/rtctest.c) ZSR U T £ &
LYo

3.6.15.3. ERAAE

AVTFFAMS RTC /S eHIciE. Podman DA X—I WS AV TFF2ERT BERICKRA ~ OS
BloFIN14 X7 74 )L /dev/ricN %Elrﬁ'é:ﬂlﬁ [, RTC NDOBRZIDEREZIT OO DIEREEITHE
NHDOET, LUTIE. /dev/rtcO ZEL T alpine 1 X—=IY M5V TF=2ERT 36T, #EREL
T SYS_TIME $IELUTWE 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

3.106 RTC Z#% > fcbD > T+ {ERHI
JIYTFARICAD, hwclock AY¥Y R T RTC ORAIRREBRENTEFT,

[armadillo ~]# podman exec -it rtc_example sh
[container ~1# hwclock (1)

151



Armadillo-X2 &R~ =17 Bk

Thu Feb 18 05:14:37 2021 0.000000 seconds

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

[container ~J#f hwclock --systohc ©

[container ~J# hwclock (4]
Thu Apr 1 09:00:28 2021 0.000000 seconds

3.107 hwclock 7> Ric &k % RTC DEBAIRR E&EF

RTC ICRESNTWSIRERAERRLE T,

VATLRRE 2021 F4 B 1T HOK O O MICHKRELET,
VAT LR %E RTC ICRIREEET,

RTC ICRESNTVWIFAHNEEESNTWD I L ZERLET,

3.6.16. ERZANTS
3.6.16.1. /\— R = Ptk
CONT4, CON15 [FEBRANBDOA 5 —7 2 —ATT,

AV —T 1 —REHR CON14 [clg DC Vv v omnERENTED, "M 3.108. ACF7HFTHD
(CON14) WmEY—2, EEUBEY—27DHD AC 7Y TIDMERTEET, IS
TR E2.1Tmm. AEEE MM DEDERD EFT,

SaCa’l
X 3.108 AC 7% 745 DiRiE~—2
A5 —T7 1 — AR CONI5 ZiEF 2mmEYFDOSA MNPV ARI I ERELTWET,

COd0O

(CON15)
% 3.27 CON15 #£&HaAx/ 7 &xmaxy 764
& FR BE AX—H— i
BEEHIx S02B- J.ST.Mfg. FAET AT 1 A5
%5 PASK-2(LF)(SN) 1=h)
OIS PAP-02V-S J.ST.Mfg. -
b4
Vs SPHD-001T- J.S.T.Mfg. EFRER AWG26~
N PO.5 AWG22
SPHD-002T- J.ST.Mfg. ERER AWG28~
PO.5 AWG24
%% 3.28 CON15 {5583
e Er4 /O B
&5
1 VIN Pow ERAS(VIN)
er
2 GND Pow BIR(GND)
er

CON11. CONT4. CONT5 OEES 1 >~ (VIN)IZESE S hTE . 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,

T 3.29 Iv V/INDRREEEET/INA R

JP1 DIREE BET/INT R
Fd—=—T eMMC
Y3—»h microSD(CONT)
A % 3.30 JP1 {551
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
% 3.31 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,
#332F—1—R

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

¥ 3.109 21— —ZAA Y FDARY N=2REBT 2D > T FHERHI
AVTFARICAD, evtest ANV RTARY N EHERTEEXI,

[armadillo ~J# podman exec -it sw _example sh
[container ~1# apk upgrade
[container ~]#f apk add evtest
[container ~1# evtest /dev/input/event]l
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 hFNA RZEBMLTWRIEER. BSHERDITREELIHDET
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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 —-----------
3.110 evtest AV Ric & 2HERH
(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
& T6.17. IMTPF—%kK>, 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)
% 3.33 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)
% 3.34 LED4 miRRE
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

LY kY& LED OXIiZERICRUE T,
F®335LED V5 AT« LY~ & LED OXE

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

3.111 LED Z#&>5 fchD 1> T FHEEHI

Y7 FMWIZAD, brightness 7 7 1 JLICfBZEZ AL I & T LED ORUT/HTZT5I &M TER
T 0 ZFEALEHEL. O LIANDIE (1~255) ZFERALERITLET,

[armadillo ~1# podman exec -it led example sh
[container “1#f echo 0 > /sys/class/leds/led1/brightness
[container ~1# echo 1 > /sys/class/leds/led1/brightness

3.112 LED D 4T/BXT DE1THI
brightness 7 7 M L ZFmAHT & T, IRED LED OREZSEIZ I EHOETT,

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

3.113 LED ORREZFRTRY B
Linux Tld. LED #H 2B EDI A I VI THSETEZZENTEEFT, Iz ThUH, EFVET,
LED 7S XF«4 L7 NULIT®D trigger 77 A INEEZEZIAD &K >TLED OSKT/EATICKY
HERETDIENTEEXYT, trigger THR—RESNTWBEREIFIATDOED TY,

7 3.36 LED b Y HOTESE

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

X 3.114 ®isLTW3 LED MU A% KRR
UTOOANY Y REETITDE, DMHEOESICE/ETZITVWED,

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

3.115 LED @ kU AIC heartbeat ZI8ET 5
3.6.20. BT #i&%>

T HEIRBED Armadillo Base OS (Tl BlueZ ZIiE U & ULz BT @

ZOMNINRIYIDRA VA RN=)LENTWET A, BIMERESZRIILUTD

FIBICH->T, AYTFARICZAONINARY v I %AV ARN=)LLT{T>
= TLIEE W,

VT HADS BT Z2ikSICE. VYT HERRFICRA XY D=7 ZEB3 %7Hic. NET_ADMIN
DERZEITRENHD XY, "™ 3.116. BT 2k > IV T FDERHL (. alpine ¥ X—I M5 BT

2l SAVTF T BB RLET,

[armadillo “]# 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 ~J# podman start bt example

Starting bt _example
45fe1eb6b25529F0c84cd4b97calaef8451785fc9a87a67d54873c1ed45b70ad

] 3.116 BT Z#&> d> 7 F DIERH
AVTFTHRTRHERY M9 7%214 2 AM=)LLT, BT #&8ULZFY,

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

[container ~1# apk add bluez

[container ~1# mkdir /run/dbus

[container ~1# dbus-daemon --system

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

3.117 BT Z#&£& Y X176

Zhnic kD, bluetoothctl T BT #2880 A Fx+ Y ORTF IV ITRBRENMTABDEDICHED XTI, LUTFIC,

bluetoothctl Y Y N TREHAKESEZ A X vV L TIRTZ I V%7502 RUET,
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[container ~1# bluetoothctl
Agent registered
[..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
.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

[bluetoothlt pair AA:AA:AA:AA:AA:AA ©

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

K 3.118 bluetoothctl AY Y RICKBRAF ¥ > &ERTFY V7D
Iy hO—Z%ZEEBHLET,
Bz AF*¥ v ULET,
R7ZV VT UIWERD MAC 7 RLAZIEEL TIRZ UV I ULET,
exit T bluetoothctl D 70V 7 hZ# T U £,

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

T ZTIE Wi-SUN 781 25 UART TERIS N TWBIBEDFIZRLET. COHE, IVYTFH
TEMEIT D77V —3h5 Wi-SUN FINA A TEBEZTSHICiE. Podman 14 X—I 50
VT FEERT BBRICRA N OS BIOT/N1A X7 74 )L /dev/ttymxcN D55, Wi-SUN &EXFIS9 %6
DZEITRENHD T, UTIE /dev/ttymxcO ZE U T alpine 1 X—IY M5 A>T+ =Z/ERT 34
T,

OO0

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

set image docker.io/alpine

set_command sleep infinity

add devices /dev/ttymxc@

[armadillo ~]# podman start wisun_example

Starting 'wisun example
ef9aba2f7eee4236¢ch28c1fbf5090a6f0db9d6dfe7f3a34573867e0833dd3122
[armadillo “]# podman exec -it wisun example sh

[container ~1#f ls /dev/ttymxc@

/dev/ttymxc0

X 3.119 Wi-SUN 7/ A& &S =D > T F1ERB
AVFF+FREMNS. /dev/ttymxcO Z{E > T Wi-SUN F—F DEZENTES LSO ET,
3.6.22. EnOcean 7/\1 A %1% >

Z ZTId. EnOcean F/8A A UART TERSN TV SBEDHZRLET, ZOHBE. AV TS
ANTEMET B 77U —3h5 EnOcean T/\1 A TEEZTS fcdicid. Podman OA X —Ih
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S5AVTF=ERT BEICRA N OS DT /N1 X7 74 )L /dev/ttymxcN D> 5, EnOcean &Nt
TE2HDEEITHENH D ET, UTIL /dev/ttymxcO #FE U T alpine 1 X—Ih S5 AV T+ EER
IB3HTI,

[armadillo ~]# vi /etc/atmark/containers/enocean_example. conf
set _image docker.io/alpine

set_command sleep infinity

add devices /dev/ttymxc0

[armadillo ~]# podman_start enocean_example

Starting ’enocean example’
a808b491a100f9078d8c72a7b36966d9182614f3657fe054fb8d7f87b0d4b31¢c
[armadillo ~]# podman exec -it enocean example sh

[container ~1# ls /dev/ttymxc@

/dev/ttymxc0

K 3.120 EnOcean T/\1 X &&K S f=6b® > T FH1ERHI
AV TFAMNS, /dev/ttymxcO %Z{E>T EnOcean 7— % DEZENTED L SICHEDFT,

3.7.YV 7 MO 7 DHE
Armadillo-X2 ZHWERDY 7 b U 2 7RG E. — R EAAHBEREERNICIIZT DD £
o UHU. Armadillo Base OS &EWSHBE OS ##EBH L TWBcsH, VI I T 7 OKFHTIIFED

RAY DWW DOOHBDET, KETIE. FNSDEREFFICEEITNE Armadillo Base OS 85 DRA
YRMNCODOWTHBNANULTWEEXT,

3.7.1. ARELPHARITZED, ARLEBELTVLWWVHD
Armadillo Base OS Tld. HHAAAMERICEVWTREICRDIRAL BIEEEAERLETEH L TWET,

"B 3.121. FIRENHAKI 250, BRLAS TWWHD, (& Armadillo Base OS EH#AICE
WT, BEEBEDPARTZ2DDERELLBSTVWVWEDZXREHIKTT,

~
APP
\_ J r ™
. FLf5
[ Armadillo Base 08 BASEHABE
[ Linux A—=J ) BIFAE
" Ty hw—979 1
[ 5 hO—4— ADFFLR
LN >y

3.121 REENRAEIZ2HD. AHELBELTLVLEHD
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BRLAC TOWLEDIEDWTERHEEZZVERB DA, BRTZHOICHR> TREEED
BT ENTEET,

372. A—Y%—-77Ur—> a3 v ORE

Armadillo Base OS TIxEAWICZ— -7 U4 —r 3% Podman Y5+ ETEITLET,
FDIzs., ETEELE LT Armadillo Base OS #Ei# I 20 EEH D £ A,

Podman . AUV TFF+ZkKkZ3Y 7 87U 7 TH3 Docker [https://www.docker.com/] &
EARAPNICHBENBHD £,

VPU KO NPU ZERT %1558 7Y hN—277 /D9 S Debian GNU/Linux X—X D 1
¥ 7T F A4 X — ¥ [https://armadillo.atmark-techno.com/resources/software/armadillo-x2/
container] DEAZHEL FIH. LA IE Docker Hub [https://hub.docker.com/search?
type=image&image_filter=official] HEMNSFEWENT A ANV E 21— 3DV TFHA A=Y
EREBUTHEIDZCENTEEXT,

3.7.21. A—5—F—5 DRFIEMN

PIZVT—2a vt T21——T—Y TRENMDERZRHDIE. 3.34.1. ERZV> THHEES
na74L27 N QA—YY—FT—FFc LI K))) ICHEEENHZERD. /var/app/volumes/ LTI
BEEL TSV,

BRIBBAICT—INREESINTWVWET & Armadillo-X2 O#ER{L % 175 BRICHIER D ALIE AN EME (C 72
hEIDT, /var/app/volumes/ LI TFICEHNL TS,

3.722. 77V 75— a VRERBROFREFSEMN
BISLIcT U —y 3 Py T h i N—Yay Py JURBRICH BB L B SRERBRIG. 3341

BEEY > THEREBEENZTALIRNY (1—17—7‘—77‘4 L7 KNY) ICHEENHDERD, /var/
app/rollback/volumes/ U TICREL TLIEE W,

3.7.3. A7 D&t

A—HY—=T77V5—a>vo07id. FEEGREFORREZBEO—BIICKRZHNTHRLTRLL I E
THRUEI,

3.7.3.1. AV ORGSR

A—H -7V 5—=gypBAH9T507F 13.34.1. ERZV>THEFNZTwL I RN (2—
P—T—5FT4 LT KV ICHBEEDHBDERD., /var/app/volumes/ LU TFICEET 2DHNERWVWTT,

AV TFDOHEMNS /var/app/volumes/ T« LI KNJICFZ I ERTZDZEICBDET, FIRICDWT
DFMIFERICHAEZ T SOBEFRICTENLES,

3.732. ®&REIREZOYS
. Ethernet. LTE. BT. WLAN DRy kT —2 %004

—MRICFEERERICEL KEONZEFABOT, RETHER - YMBERGEOOTZHEL THLS
EERIITHLET,

- VIR 7ON=Y 3>
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/etc/sw-versions & WS 7 7 )LHY Armadillo Base OS LICFEELF T, Zhidk. SWUpdate
CBEINTWBEY TN 7ON=Y a3 D EHESINTWBE T 7MILTT, COT771ILOA
BEOVICES TR IET, YBON—VaVELRITZIENTEET,

- A/BHEES5THfeh

Ty TTF—REICRICHOTREENH>T. BEWICO—ILINY I ULTULESBEENHDEFT, BT
Dﬁ’iﬁ&;u‘g“%ﬁ‘ﬂh_\ UEFA/BHEEESTH N THRENKELZ L > TUFXRVWENRICEREN
DIOBBENHDZDT, EES5DETEEL TWeh 2OV IR L TR IEEZRBITIHLET,

X 3.122. BEDOEOHERAE) ICRI AV REERTI B2 ET, RE A/B EE55DETRE)
LTWBhZRERTEET,

[armadillo ~]# abos-ctrl

Currently booted on /dev/mmcblk2p1 (1]
: (B8g)

3.122 REDOHE OERAE
Q COETHERHNSSOHEIE/dev/mmeblk2p] THZZ ENDMD £,
374. Vv FRYITIAI—

Armadillo-X2 DU+ v F Ry 754 ~<—l& i.MX 8M Plus ® WDOG(Watchdog Timer)ZFIFE L T
WX,

VAYVFRYTIARY—E U-Boot ICk > THAMELENETT, FERETYA LTV MNKREIET10#

ICERESNE I, Linux B—FRIIE DAY FRYTIAI—RSA/NDOYEEIFICY A L7 D ~EE
= 60 MIcBRELERT,

ASHDERTIAYFRYTIAN—DXYINTERLKBDIALTIRTBE, YATLYEY
RDEELXRT,

TAYVFRYTIAN—DRELEEIF, joctl VAT LAD—IUERATITO I ENTEEXY, FHlARER

[EDWTIE Linux A—XILDY —XD—RICEEFNTWLWS RF 1 X > ;(Documentation/watchdog/
watchdog-apirst)ZzZH U T2 &L,

VAYVFRYTIAI—%FLET B EETERE A,

=

3.7.5. A>F7FIc Armadillo DER%ZET HE

Armadillo Base OS N5 AV T FHICBEZHE U BREETLOICAV T FHFRERZRET 71 ILAE
BULXY,

AVTHEFRET 71l (conf 77 )L) ICBALTIE 16.24. AV T FERET 7 1 ILEERYT
%1 ZZRULTLLS W,

Py N0 T DR BB BEERE L TET
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AV T FHEEERTE T 71 )LIC add armadillo env ZERAL TLEE LN,

7Yy hY—0F0 /DR ELUK LANT (ethO) @ MAC 7 RL R, EEFEESHED Armadillo @
BEREBELHELVLTCOYTHICELET,

add_armadillo _env [CDWTIE 16.2.4.6. EAHABHRDOIREZHDEN Z2RBU TSI,
- FEORBREREZHREVTET

AV TFEERE 7 7 1 J)LIC add args ZFERAL TIEE W,

add_args [CDW Tl 76.2.4.20. podman run ([C3|#EETHRTE, #SBL TS,

add args Z TEED L SIERIT B CETAVTHICEEZHE LU TBREEIT ENTEXT,

add args —env=IBIEBEZHZ>=E> @

3.123 add args ZAAWVWT AV T FICBEREET-HDEEH

Q VINIAYYROHEAZBREZHICRATIEAEIE «E> LTS )LATYVR) ZFERBL
TLfZE W,

add args ——env DFIERLET,

add_args —-env=MY_ENV=my value

3.124 add_args ZAAWT AV T FICERZETH
ZhniCED, AVFFROBIEEE MY ENV (X5 my value NEBEEINET,
3.7.6. Armadillo Base OS ®F7 #JL N THBU TWBR—k

Armadillo Base OS Tld T3 3.37. Armadillo Base OS OF 7 # JL M THHBU TWBR— k) TR
IR—hETFTT7AILNTHBRLTWETD,

5% 3.37 Armadillo Base OS ®F 7 #JL N THBEUL TWBR—bk

R— MBS ZOkal EARBEN
58080 TCP ABOS Web
5353 UDP avahi(mDNS)

FERALUTWERWR—NEZRKRT %2 EIEHEBDIZENICRDET, FRLAVWS—EXZELEULR—K
AU TLEE L,

ABOS Web O —EXZ{EIET 2 AEIF 76.9.9. ABOS Web ZE1E9 %, Z. BENT 2HERF
6.9.10. ABOS Web ZiEE#T %, 2ZRL T LS W,

X 3.125. avahi-daemon %#{21t9 3%, (T avahi DY —EXZEILT B HEERLET,

[armadillo ~]# rc-update | grep avahi-daemon (1)
avahi-daemon | default

[armadillo “J# rc-service avahi-daemon status 9

162



Armadillo-X2 &R~ =217 R

* status: started

[armadillo ~1# rc-service avahi-daemon stop 6

avahi-daemon | % Stopping avahi-daemon ... [ ok ]
[armadillo “1#f rc-update del avahi-daemon 0

* service avahi-daemon deleted from runlevel default

[armadillo ~1# persist file -d /etc/runlevels/default/avahi-daemon (5]

3.125 avahi-daemon Z{&1L9 3%

OpenRC (T avahi DY —EXNEFRINTWS I EZ2ERULET,

avahi O —EXHEEIL TS I EZHERLET,

avahi DY —EXZELELUFT,

H—EZXEZEEL TWS OpenRC N5 avahi DY —EXDEFEBEELE T,
Y—EXRET 71 ILOHIBRZ KLU E T,

0000

"X 3.126. avahi-daemon % #£&19 %, (T avahi Y —E X ZEEIT 2 HEERULE T,

[armadillo ~]# rc-update | grep avahi-daemon 0

[armadillo “J# rc-update add avahi-daemon (2]
* service avahi-daemon added to runlevel default

[armadillo “J# rc-service avahi-daemon start (3]
avahi-daemon | * Starting avahi-daemon ... [ ok ]

[armadillo ~1# persist file /etc/runlevels/default/avahi-daemon (4]

K 3.126 avahi-daemon Z &9 5

OpenRC IC avahi D —EZANEFINTWEW & 2R ULE T,
H—EXZEELTWS OpenRC (T avahi DY —EXZEHFULE T,
avahi DY —EXEZREFHUL X,
Y—ERARE7 7ML XKLL E T,
3.8. XY NT—UKE
DETHNE. Armadillo DXy T =T DREZTVET,
3.8.1. ABOS Web ¢ i&
Armadillo Base OS(U{F%. ABOS) icld. Armadillo &E2F PC iE— LAN RICEELTWLWNh
£ Web 750N SRy NT—TDHREY. SWU A AX=IDAYAN=ILEBEEERITTS T EDFEE

%, ABOS Web EWSHEENH D T, ZDHEEEIF. /N\— 3> v3.17.4-at.7 LIED ABOS (TIE
HETHMAZTNTWET,

(-~ R )

WE. Xy hT7—7I1CELT ABOS Web TRETEZDIFUTOHDTY,
- WWAN &
- WLAN &
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FFiR

- BERRE (BRXYNT—0A42 =T —XADEE)

. DHCP #—/\—3&7E

- NAT &ZE

- VPN 35

ABOS Web THRECTZ2ERIRY N T—JBEMUNCHH D XTI DN
ENSIEDOVNTIE T6.9. Web Ul iS5 Armadillo 2ty k7 v 79 3%
(ABOS Web)s THMNULET,

IN—3 3> v3.17.4-at.7 gih S ABOS 27y 75—k
ULIBE0ER

IN—33> v3.17.4-at7 LEINS ZD/IN—I 3V BIEN ABOS 27 v
TFT—R9BE, avahi Y—EZADFHILCEBMEINET, ABOS Web (77
JEATEBELDICTBIHICIE. D avahi Y—EIADBENIRZEIT D L
SICKREEZEEITZRENHDET, D, UTOFEICULIEA>T
REEEELTLIZETW, FTLLEBMENcY—EINBEFEH TS
CICKBERELRS 2D, 7y TTF—NEERTIE avahi U—E X IZBEE
EEUBRWEREICR> TVWET,)

[armadillo “J#f rc-update add avahi-daemon
[armadillo “J# rc-service avahi-daemon start
[armadillo ~1# persist file /etc/runlevels/default/avahi-daemon

N—33> 413 LEIO mkswu ZERULBE DR

IN—33> v3.17.4-at.7 LIED ABOS Ic, /N\—I 3> 4.13 LIBTD mkswu
@D mkswu ——init TYEB U7 initial setup.swu 44 Y X h—)LUTH
A. ABOS Web [C/XRAT—=RMBERESNTWERWHEHEHULEE
ho FDIcth. LITDOFIEIC LIz > T ABOS Web DJ/KX T — K %EKTE
LTS,

[armadillo “]#f passwd abos-web-admin
[armadillo ~1# persist file /etc/shadow
[armadillo “J# rc-service abos-web restart

LTE €Y 2 —I)LZHH LT Armadillo Z&FEWNWT, LTE EYV a1 —I)lic &b WWAN <1 > 5 —
XY M7 ERAYBIHEIC. Armadillo [C LAN THE#fE U fctggad S Armadillo Z/)L—% —& U THI
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AUWEEICIE. NAT BEEENRICIIDOTUL &S, LTE ®Y2—I)LIcED WWAN BETYZUR
H—ERICER L. WLAN ¥ LAN TEG USRI SESDcT—F 20 7T R —ERICEELED.,
FNoDEE. 777 RY—EZIHNS Armadillo BEHTERFIHT DI LSRRI TLAXERT D5
[cCHBLEE W,

LFTid. ABOS Web ZHIRUEEBRY hT—UREDTEICDOVWTHRNMULET,
3.8.2. ABOS Web N7 7t X

Armadillo & PC =F# LAN T#E#H L. Armadillo DEREZANT PC TWeb 770 %&EE# U/
%, Web 720HD7 RL Z/XN—TRD URL ZAALTLZE W 1 https://armadillo.local:58080

ABOS Web (. #IERRETIEIRA—YTXY RDXY NT—0 DHT7 UV ZXAEETT .
TRy MADSDT IV AEFLIcWGEEIE. /etc/atmark/abos web/init.conf Z{ERL L. ABOS
Web DY —EXZHBRZEHL TSI,

UTOATRIAYTFEIL=TNYIDNSDT I EADHZFHFALET !

[armadillo “J# vi /etc/atmark/abos web/init.conf

command_args="--al lowed-subnets ’10.88.0.0/16 127.0.0.0/8 ::1/128’"”

[armadillo “]# persist _file -v /etc/atmark/abos web/init.conf
’/mnt/etc/atmark/abos web/init.conf’ -> ’ /target/etc/atmark/abos web/init.conf’
[armadillo “J# rc-service abos-web restart

ABOS Web h'&1fE9 % Armadillo %, EU LAN EIC#E#H S <. ABOS
/ Web ([C##t9 5 URL O/RX M&ED (armadillo.ocal) (&, 2 86T
& armadillo-2.local. 3 & Tld armadillo-3.local DL Sic. ES5HD
NEEMNICEID Y TENET, EDORARNEN, ED Armadillo DH D%
DI ZHRTB2DONEHL WD T, #HED Armadillo TREIC ABOS
Web Z&ihvg &=k, LAN ICEFEIP 7PRLRAZERELT. IP 7KL X
TIEETESLSICTEIDONELNVWTL & S,

F7c. VS Code E£T ABOSDE(Armadillo Base OS Development
Environment) 5. ABOS Web N'&{EL TWL\% Armadillo D—& %= i
ZBU. IEE U7z Armadillo ® ABOS Web %= Web 75 7% TR Z &
NHEFFET, 72U, ATDE DRy T —2% NAT ICEREL TWBIHEE
& Armadillo V) A M ZRRESNEX B A,

'™ 3.127. ABOSDE © O—AJLxXYy kT—72 £® Armadillo Z X+
V9B ORBRTHELbNTWSARY A2y o932 ET O—A)
Xy hT—2 £T ABOS Web NETENTWS Armadillo Z# X F v >~
TEHIENTEXT,
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Armadillo on the network is not found,
so scan first.

scanning Armadillo on the network

3.127 ABOSDE © O—#HJ)ILxy kT —2 E® Armadillo ZXF v >
ERS)

ME] 3.128. ABOSDE Z{ER L T ABOS Web =M< 1 ODKRBTEDLN
TWB~NY—2%7 ')y U 3%ZE&T. ABOS Web = Web 75U TH
KT ENTEFT,

“~ 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

3.128 ABOSDE %f#FR U T ABOS Web /<
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X 3.129. ABOSDE IcRRrEhhTW3 Armadillo ZE#HI 5, DR
THEbbhTWBANY—7%20 ) wvo 952 ET, ABOSDE [cRREIhTL
% Armadillo ZEHIT B2 ENTEEXT,

ABOSDE EXPLORER

~ MOMNITOR [

~ armadillo.local L&

X 3.129 ABOSDE Ic&RRE 1 TWS Armadillo Z¥E#9 %

3.8.3. ABOS Web DJ/XA T — RE %

r3.1.5.1. initial setup.swu OER; T ABOS Web 0O« VAISA T —REZZEL TWR WS
AN

A&. ABOS Web #IElO7 « Vi, "#LIOY A V"DISRA T — REFEENRREINEIT DT, /LR
J—RZZREL TSI,
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BaseUS

F I = %
BRIDINAT—FEAALTLEZ N
AT —F

/SR 77 — F(HERR)

X 3.130 /YR T — R ERBH

"FIEIO YA VDI T — REFEE T, "NAT—R" TJ0—)LRE "NKXT—RHFER)" 7«14—ILR
oy BRRUIEWIKRT—RZAADLTHS, "BR"RIVEITD) v I LTLIEE W, /XA T — NEIR5E
THEHARRINES, /XX T—REHFORT TY,
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) 85250

RAT—FogghETLELE

g1 2R—3

K 3.131 )XRT— REFE T HE

NRAT—REFZTEHHEICH S "ATAR=I" VWS UV I2I Uy IFBE, QU1 VEENE
RENETIDT, BEFEEBFRUNARAT—RZAALT"ATA V" RIVZET Vv I LTS,

ABOS Web Xt U e Armadillo AEE ICEE L TWwihid, Web 75 7HIC ABOS Web 07
VEENRRSNKT,
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) 552505

X 3.132 O7 1 VHE

O« VEET ABOS Web D/XRAT—RZAHDUTERIES X, ABOS Web DOREBEICRI
NEDLD, BEREZITOIENTEET,
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P
| =

WWANEEE

e i

DHCP T —/\—8&E

=)

SWUT Y =l AT

3133 hy TR—Y
3.8.4. ABOS Web ®/XA7T—RZEE

Zi#x U7 ABOS Web 0O 7+ VA/NRT—RF "REEE, BENSEEIZSIENTEXRIT. by
TIR=IH5 "REEHE, 27Vv735&. BELILEIC NNRAT—REE, BENKRRSNEITD
T, REDNKRT—REEBERDNAT—RZANDUVTEFRIVZT Vv I LTS,

TIRXT—RUty bk BETIE. ABOS Web D/IXRXT—RZzUty hFBHZENTEXT, Uty
hZ1T5 & REL ABOS Web [cO7'4( VI BRICNNXT—ROBREZRDSNET,
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NAD—FEE

REODNZT—F
FLUNZRD—FE XFLL)
FLWNZRT—F(5ER)

NAT—=FJEyk

REl, ABOS Web COF 1T 3BICNAT—RFOBREEZERLET,
WEDONZAT—F

3.134 074 YHEH

3.8.5. ABOS Web DEEFE

ABOS Web T Armadillo DEIEREZITOICIE. AT A Y RICKRREND hy TIR=IT, REL
TEWEBEANDY Y T2 )y I LTLEESW, UV P27y ITdE VY IEDOREERDRRS
NEXIDT, REEHE T, BEDKREABDERPRELEZIT>TLIEE W, BEDKREANBZHER
FTBRICE, "BERKE"ZI Vv 7 ULTLIES W, BEEDRER—INDI VI, TNZTNDORE
R=ITH, ERICHA RXZ21—FHTRRENET, U A R AZz—FEHATERRSNILY Y
D0V vI3dlE%Z. A RAZ1—D5 xxx ZBIRT 2, ERLLET, O A VRICKRRSN
BhYyTIR=VE ZNETNORER—VICIF, EROYA RAZ 2 —(CMZ. EirAAIC, REDRE
FREBHIRTENTT, REOEFTREIE. WWAN. WLAN. LAN. ODZhZhICDOVWTERRESNZE
9o WWAN & WLAN (F. ZNSDO@BEEY 2 —/LH Armadillo ICEH SN TWARITNIE, fRRsh
Ao

386. A7k
ABOS Web TRERE Y Py 7&{TR>LS, ¥4 RXZa—h5 "OJ7I N ZBRLTOY

Z7OMULTLIEESW, A7V T2 & OJA VEENMBURRESNET DT, ABOS Web 27 < I
FELREVWDTHNIE, Web 77 T0FZRAL TSI W,

3.8.7. WWAN R7E

LTE Zid U &5 WWAN BEEY 2 —ILZEBH L c Armadillo . WWAN BREZITVWEY, <
DOFREEHE TIE. WWAN EiRREDEFHFKE. WWAN EiiDORE GREDY KL XER) ORI, S
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BEH WWAN R EDRE EHIRZITS CENTEXT, REEEDS S, "MCC/MNC" (3, L%Li
ZERIcLTL<EE W, MCC/MNC Jo(ﬂ@féﬁ%lEb( EL}T% WWAN BENEMELRWEE, %
I SIM A—RBVILFF+ U7 SIM DFEIF. ZENDOBEEZEZEIC MCC/MNM %Fcﬁb\Abtt G|
FEEEENSERS N MCC/MNC 0)1‘57&;§Eb‘c< REWe ZNZNDANT 4 —ILRICKREEZ
AALT"ERUTRE RY>Z2zo Uy 92E. WWAN EFRDOREZEZETRL T, WWAN EREE
%%ﬁbi@'o WWAN @{EREN TN, *‘/ hT— BRI U FIRRE T U;—Hﬁ.')'(b\% P

7 RL R E% "HED WWAN E#iIER" ICRRLEXI. ' 3.135. WWAN 'RFHEEJ . WWAN
EQTE’E?‘T') TR ZRUE T,
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H7E HOWWANE G IS IR
ERRE . =R

APN 1Y% BEAX MCCIMNC  IMSI

IPPELR el o i) bl e e o

_ 255,255.255.255  0.0.0.0 pppo

WWANE B R A 1
WWANERCHBEUEEE AN LTIEZ W

B
CHAP

MCC/MNC

IPv6 3%F

B
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ABOS Web ®/\—3' 3> 1.33 LIETIE TPV BE) £BIRT B &

MNTEFT, FHT S SIM ICL>TIE IPv6 NEMRE LEETE T, &

LT BEERETEZCENBHDET, Z0HEAIE. COBREE FERLE
= W ICBRELTERL TR,

3.8.8. WLAN =TE

I8 LAN Y 12— )LZBH LUz Armadillo @, WLAN (E# LAN) BREZTWE T, CDERFEEHE

Tld. WLAN 7547~ (FH#) EUTOREFIE. WLAN PO ERARAI VY NEUVTOREZITD
CENTEFS, VAT VRNETIVEARAYNDEESH—HICDWT, ERFZFTEDEFREFERD
REEDEIRR, BRBEHREDHIRZTRAETT, VAP VRNETFICARAVINDEESICERET D
ME "BEE—RBRBTIEELX I,

TDIATYRBREET IV EARA Y RRED. ZNZNICDOVWT, UTICHRBALET,
3.88.1. WLAN RE (V517> M EUTDRE)

"BIEE— RBIRBT' V247V NEUVLTERT2"2BIRT &, 77470 MNEFEBEIRRSN
iio%b77txﬁ4yhmﬁiﬁaw%éu\77txﬁ4yh@%*%MWbT<ném %5
LiWweE, BIfFE—REI A7V NCYIDEBEZZENTEFRA, BEERHDSSE, XYy hNT—7
Z(SSID) iF. URMMSEBIRLTLEKEEW, WLAN 77 ERRA > k% Armadillo DMIHBHTEL
WESIE. TODYRRIDBICRDET, EFaVT0ARXE. VAMDSEIRLTLEE W, DHCP & EE
&, DHCP %##&iR9 %5 & DHCP H—/\—h5 IP PRLAZEREBULEY, BEE 2ERI2&. EE IP
PRLAKREADAN 7« —ILRZEZRRULET, TNZNDAN T4 —ILRICEREEEZADLT "EHKL
THRE" Ry Z2I Uy I FT3BE, WLAN 7547 /I\-’“*&”ﬁb‘c WLAN EifmanfEzEITU X
9. WLAN #Ecs mmﬂon WLAN D HEIL U FoREETIE, B> TWB IP PRL AR E%E
"IRED WLAN #HiEHR" ICRRUET,

ABOS-WEB ETIFEHEDRY NT—VREZRGFI DI ENARTY, REBEEHDSBICRY NT—
JBRZAALER., "BRE" RY>EIIVYvITDE. AMUVERBDERDOHAZITV., EHEIFITLE
Bho BIRUIERED—EIE WLAN R—IDFRICH B Y ANIRREINET, DY X MTIE WLAN
&E@?*’M/‘fﬁ%/ﬁﬂﬁ?%ﬁ5c_é:b\T%ETa”o REUVEREICEREEZEREULZVWESIEV A MNDS

BIRULT, """ Ry E2I7Uy o LTLIEEW, #EFL CEQE%%%[JLL\ ‘i'JZFb‘BETRb
T, "REZRE" Ry ZEI7Uv o LTIV, REFL CEQE%ﬁUK%beL\i%éLFI DANDSZEIRL
T, "SREZHIBR" MY >ZI7 Uy LTLIEEW,

4 3.136. WLAN 754 7Y hREEMH) I« WLAN 7547V hBREZT>IKREZRULE T,
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HEDWLANEGER
EERE BEET

Fv F7—2%(5SID) tFxaUT14HR

—— WPA2

IPFFLZA $7xy b=RY F—rox4 A8=T1—2A

172.16.1.107 25525500 192.168.1.254 wlan0

v F7—2H(5SID) BEaxs b
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KICRBEEIP 7RLRAICTEINEERUTRETEET, P7RLADEIDETE, 74 MTRE
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DHCPH#—/\—3%E

NATERE

VPNERE

—
aAvFHER L1 1]

SWUT VR k=)L DHCPH—N—RE

¥3.156 MEiRHEE OME
COEB%ZERT & "X 3.157. "ERFE OBEE) cRTEERIRREINET,

EREIE

LT ORIENETRET 90

X 3.167 TEIREE, OEmE
BAFATRERBE I T TY

F+ 3.40 FffT= 21488
Hre& Armadillo N CEfTEh3IYV R Lz
HicE reboot Armadillo ZE#2E UL X9,
EEA T poweroff Armadillo DERZYID £F,

InsDEEZ ABOS Web TEIRT 5 &, HERBEEMNRREINET. LIl TOKy Z&RLTL
&,

BIRA 72 RTURIFE. Armadillo @ LED NEZ 2 E TEREZERIBZVWTLIZE W,
3.12. Network Time Protocol (NTP, Xy bTO—% « 514 L -
7Ok 3a)l) OFfE

Armadillo Base OS Ti& chronyd ZER L TWE Y,

FI7AILNDHRE (EETDH—/N—7/ &) (& /lib/chrony.conf.d/ [CH D, BRELEHIC /etc/

chrony/conf.d/ D7 71 ILbFHMAHE T, /etc/chrony/conf.d/ T« L~ kYUIZ /Lib/chrony. conf.d/
CRAZDERET FAINEREITDIET, TIAINND T 7AINEFAATLEVWLSICHDET,
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BZENEICRETIR/TEIF 2 DD T 71 ILICDOINTWET :

. initstepslew.conf : chronyd ®2EjAF " initstepslew ; AY Y RTH—/IN—¢EBEUBHEZEEL
£,

. servers.conf : chronyd FRENEREEAMIIC Tpool ; Fildk Tserver ; AXY RTH—N—EBEEL
Rz ZfIELE T,

BIZIE. NTP U—N\—ZZEJ3FIE "X 3.158. chronyd @AY 7« VOEER, [CRI@ED/
etc/chrony/conf.d/initstepslew.conf & /etc/chrony/conf.d/servers.conf [CEEEHUFET

[armadillo “J# vi /etc/chrony/conf.d/initstepslew. conf (1]
initstepslew 10 192.0.2.1

[armadillo “J# vi /etc/chrony/conf.d/servers. conf (2]

server 192,0.2.1 iburst

[armadillo “]# persist file -rv /etc/chrony/conf.d (3]

" /mnt/etc/chrony/conf.d/initstepslew.conf’ -> ’/target/etc/chrony/conf.d/initstepslew. conf’
" /mnt/etc/chrony/conf.d/servers.conf’ -> ' /target/etc/chrony/conf.d/servers. conf’

[armadillo ~1# rc-service chronyd restart 0

chronyd | * Stopping chronyd ... [ ok ]

chronyd | * Starting chronyd ... [ ok ]

armadillo:™# chronyc -n sources 9

MS Name/IP address Stratum Poll Reach LastRx Last sample

"% 192.0.2.1 2 6 17 24 +11us[  +34us] +/- 53ms

K 3.158 chronyd > 7 « 7 DZEEH
EEROY—N—RETT, FTEBHERZEDT 7AILEERL TS W,
BRAROY—N\—R8ETT, BHOTE]IF "pool; ODREHAHETT,
774N ERELEXT,
chronyd Y —EX=Bi2g L X9,
chronyc THUWH—N—DEHRINTWS I 2R L X T,

000 0O

NTP Dz&7E(F ABOS Web ¥ Rest APl Z{E>TIT5 2B TEXRT, FMlllE. 6.9.5. FXIERE,
BLY 76.9.6.13. Rest APl : RRIDFKE) ZZBULTLIEE LN,

3.13. Armadillo Twin Z{&E&9 5

Armadillo Twin ZRIF U 7cT /N4 REREEZRNT 21H5F. —E Armadillo Twin Z&&H L Wi
< cEREHBITITHULET, Armadillo Twin (&, BEKNSA ZILTERZRW S ZET, 37 BEE
EBTe2TolEZ CHRWEKZENTEZXT, F£leo MIATIFRORERNRIEZ. BRIOBETS
VICHABLS|ESHWTHATZZENTEET,

2413 Armadillo Twin 1—H—<=a27J)L T7hHAYY k- 12— —%EKT 3, [https)//
manual.armadillo-twin.com/create-account-and-user/] & SHEFEL 2 E LY,

3.14. ABOSDE IC &5 7 7V Tr—> a3 v ORRE

Z Z Tl&. ABOSDE(Armadillo Base OS Development Environment) (c k237 77U —> 3 >
HOBEE ABOSDE TE SN2 E 7OV NDEWIDWTEBHLET,
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ABOSDE (& Visual Studio Code Icf YA N—)LCE23HEEAI VRT3 > T9, ABOSDE %
FRIZCET, AV T FROCAVTFEHEEARE 7 77 IILDOER. A>T FRICHIT B/ o5 —
VDAVAN=)b, AVTFATIHET B 7 TUT—y 3 Vv EREOEFKEITNTVS Code ATITS>T &
NTEEY,

ABOSDE Tld. UTOKSHBTF7 7V r—a>va@ARETEEI,

- GUI 77U —v 3y
- CUl 77U —y 3y
CEE&7VUr—y3y
3.14.1. ABOSDE O SEE
% 3.41. ABOSDE OSSR ICmIT LD, 77V T— 3 VvEICHIEL TWSEBIERD XY,

& 3.41 ABOSDE OXISEEE

F7Ur—ya>nEE fEEE®E (OL—LD—7)
GUI 77— 3Y Dart (Flutter)
N 1
CUI P TUr—yay 2N A7) Th
Python
CEEF/)r—vay B

3.14.2. 2RI 2HRAFIROEZEDZER

EDESIBTTIVIT— 3V zRE T HMICE > T ABOSDE [T L 2HEFIENEZD XY, " 3.159.
SRIDARFIROEZERY BN, 2&2Flc. CEEPRAEK IS FIUVIr—ravIicBULIcEZS
BULTLIES W,

[ ABOSDETHM%T 2 ]

CERTH®ETST

No

Yes
EEEERTL?

No

rc §lI=&d7TVr—2ax
DRI~

fcul 7 Ar—iavOBR%E 1~
fcul FF)r—ia0 01~

X 3.159 2RI 2HRFIROEZERT 3HKiNn
GUI 77V 5o — - WRI—Y—
yayv

BHZHERIZ 7TV r—yavaELEEN
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. NZ a7 )OSR
- 1315.GUI 77U Tr—y 3 VO =R
CU rz77vs— R —
3y
- BEZEAUGWZ Uy a v ERELW
L NZaT7I)ILOSRE
- 316.CU 77V Tr—y a3 voRFE =R
CEE77Vr7r— . "MRai—H—
ay

- CEETRVWERRTERWI 7V =y 3 v ZRFELIL

- BEOCEZBICE>THRES N IV —Y 3 0% Armadillo TEIfES
BeWw

- BARREBICHINH S
- NZaT7ILOSREL

- B17.CEHEICLBT7TVITI—2ayoi#E 22R

3.15.GUI 77U Tr—> 3 > DORFA

Z Z Tl Armadillo DEREEERARICEN U GUI 7 75— 3 %52 DTES Flutter %=
FEoEREAEEZBNLED,

3.15.1. Flutter &1

Flutter S EEBNAILTF FU T =30 Web 77U — 3 VY ORFEICELNS GUI 77U r—
VavREEY=ILFYRNTT, YILFTSYRNTA—LBOT, V—AA—RKRDOKEDZHLBLFTEET
—ERREULTZ V=3V dRINBOIHTAHD TS Y N T A —LABIETEEXT, 5. 77V
N7A—LBTT7 IV —yavORCBBH—T2ENTEET, 77U T—Ya VEAKSEEL
T Dart ZFRALTWET,

Flutter #E> 2 & T Armadillo £ETH GUI 7 7V —Y a3V @RI ENTEEXT, AT
Flutter THRE L7 7Y —> 3> % Armadillo ETEINL TWBHITY,

X 3.160 Flutter 7 7V 45— 3 > Ofl
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3.15.2. Flutter Z W=D
Armadillo BT Flutter 7 7Y —> 3 v ERFE T DHBEORNIEIUITOLSICAED XY,

BAFBAIARTIC
ATDE LTty b7 v 7 1ERITERT 3

<&

Armadillo ETDty k7 v T

&

7TV —2 a3 VK

<&

B EREER

&

( R

BAFSE THFIC
YY) —=RRDOEI K EHET S

E RMNEZAH }

. J

B 3.161 Flutter 7 7V —> 3 VY REEDTN

3.15.3. ATDE Lcoty h7v 7

Tl FFEMBKO ATDE LTty b7y 7FIRICOWTEHRBLET, ATDE ZHEWVTRL
BaEE. Kl 3.1 BEO%EmR ZZRUTATDE Dty h7Zy 72T LTLREW,

3.153.1. 7OY =7 b DYERK
Flutter 77U —> 3>y 7ILELTUTZRAELTED XY,
- Flutter Demo 77U —> 3>
-GUI 77V T—r 3y
- Signage 7 U —>3 v
- Factory Signage 7 77U o —> 3>
B7O0V I NRUTOLSBTZ TV r—o 3V OBEEERD XI,
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Flutter Demo Home Page

You have pushed the buttan this many times:

3.162 Flutter Demo 7 7V o —¥ 3 Y DHEH

Armadi Llo-IoT G4 Flutter Demo

‘ 3 ‘ | FS5—h EmiE]

=rue s nze
25, 000w ‘ 7, 500u ‘ 17, 921w

5
CENEE BNl o+ REE \

peg

2
peg _ pooy

T5—hREDY

B

BR
CP:) 18<¢c
050% mBk+3TC

10 55 2023= 38 288 Xmo

LinuxiE# /& - FEHCPUR—F [Armadillo-X2] [C&3TIFINBAx—IFET

INFORMATION

3.164 Signage 7 7)o —> a3 Y OEH
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Pyb¥—977/ HRIE 20235F4H28H(E) 14:06

SHOfRFELALE
ASAVIBITE~T2IR

EE. BX B8 B PE. 2D

B3V BITR~®21H

Wz, s L DL S E. LB

C3A: #1IR~H21E

E2A WO xR B R

ASAVI@3IR

. Bx. BB PR P

BS54 W3IH

i SEOEMENE HEFORE
CSAv:MH31E

FEAR. WO BF R

ASA v BATE

EE. 5. B8 B PREELS.LD

BSAV:H4TH

R R R R IR LN, &t 3 500ﬁ Eig 70%

X 3.165 Factory Signage 7 7U o —> 3 Y OEH

DBEOFIETY TV FU— 3 EIC VS Code T Y VI 5H
A FPERSNZ T 7 A ILEENEDLDET,

VS Code DERA VD [G4/X2] h's <7 TV — 34> New Project]ZRfTL. RREh
T L7 NEBREEAIS 7OV M Z2RETZTALIMNIZEIRLTLLEE W, ETT B3I
FRICKRRINTWBI=ZAERY VERLTLEIV, RELXZEIRT ZE, 7OV MNEZANT
A FAVNRREINZDT, FEOTAOVII M EZANLTIVI—F—Z2HL TSIV, &
DEBIEICE D, BIRUREELIC. AALEZ7OY 7 MRERZDT ALY NUDMERESNET,

e, TITRERROESICHEL TWET,

- REE R—LTa«L UKD

- 7AY Y b4 imy project

BIFTRFlELTIGUI 77U T—2 3 V] OFEBZEIT> TWET,
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ABOSDE EXPLORER: COMM

i ,l'I A
Armadillo Setup New Project
GUI New Project

Python New Project

shell New Project

Signage New Project

ABE

K3.166 GUI 7 7V —>a>yn7O0Vxy b 2EKT S
Project name

my_project

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

K3.167 7OV h&%ZANT B
3.1532. 7«4 L7 M UEBH
AV MR TREROTA LI NUBBHDHET,

. app: Flutter 77U 4 —>3>7T9, Armadillo TIZEIL R L7 FZU T —2 3 h /var/app/
rollback/volumes/my project [IcdAE—& X,

- config: REICEADZ 7 7ML @ENETA LIV KUTY,

- app.conf: AV FFDAV T4 TY, BEARICDOWTIE T6.24. AVFFHEHREI 71l
HIERRT %1 ZSRBRUL TS,

. app.desc: SWU A X—I B4 T DHD desc 771ILTYT, BARBICDOWVWTIE 6.4,
mkswu @ .desc 771 ILZziwET 51 ZSRULTLEEL,
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- ssh_config: Armadillo ND ssh #EHICER UL XTI, 13.16.6.2. ssh #F#flcERHITZIP 7PRL X
DT ZSsRLTLLEE W,

- container: AV U7 R ZR{TIHAVTFORET 7IIDEENSET ALV KNITY,
- packages.txt : CO 7 FAIICEEHE I NTVWB/NNY T —IDA VYA KN=ILEInET,
- Dockerfile : BiZfREIT S L HAGETT,
3.15.3.3. 1 AR E
FHARE TIEEIC Armadillo & SSH T#E#t I e DMER E ARBOERZTVERT,
ERLIc7AY I T LI M UABEIL T VS Code ZHEENL T EE WY,

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

3.168 FIHAREZITD
VS Code DERA >~ ® [my_project] i5 [Setup environment] ZE1TLU XY,
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o e e e e
ABOSDE EXPLORER

~ OPENED PROJECT

“~ my_project

(i) Information

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

3.169 VS Code THIHAREZITS
BIRTBE. VS Code DTHICUTDL SR —IFILHBRRSNE T,

TERMIMAL

Executing task: ./scripts/setup_env.sh

3.170 VS Code % —=FJL

CDY—=ZFIETUTDOELSICAALTLIES W,
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* 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)

* Terminal will be reused by tasks, press any key to close it. 9

3.171 SSH HDO@EZ&ERT
QO /RIL—XZBELFT., RKELBWEEAHANET Enter ZHH LT,
(2] ITAMERDF—ZWI &I —IFILHFALCET,

NRATZL—XZRELREGEIF. 77UT—Y 3% Armadillo NERXT 2 KFC/XX T L—XDA A
ZROSNBZENHD XTI,

3.1534. 77— a YETHIYTFHFA X —=I DIERK

Armadillo E TP 75—y 3 VA ETITHOOAVTFAA—IEERULET, T TERULE
AT FAA=E SWU A XA—=I%FEHRL T Armadillo AN Y X M—=)LT Bz, EFijIC mkswu &
S U T SWU OHEAREZT> TS,

AT FAXR=IDERE LV SWU 4 X =TI DIEEH VS Code TITWE T, VS Code DENRA >V
@ [my_project] 5 [Generate development swu] ZE{TLUE T,
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e e e
ABOSDE EXPLORER

~ OPENED PROJECT

“ my_project

(i) Information

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

3.172VS Code TAVTFA XA—I DEHRZITS

AT FAA—=IDFERICIEUIES KBEBRAIMND £F, VS Code DY —ZFIIICATDO LS ICERR
ENBDEAVTFAA—IDERITET TI,

YT+ A—T% . /swu/my project. tar ICIRFEL E L7,
./swu/app.desc D/N—30A 1 A5 2 ICEBELE L,
./development. swu Z/ER L £ L7=.

WRIE Armadillo |2 ./development.swu 24 VA M—JLLTL XL,
* Terminal will be reused by tasks, press any key to close it.

3173 AV T HFAX—IDIERTET

YERL UTc SWU 4 X—3|& my project T L2 kYU TIC development.swu &WS 7 71 L& TRE
SNTWXT,
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3154. AT FDTF« AN JE21— 3>
ERTHAVTFFDOFA AN E 21— a Y EUTOERD T,

T14ANJUE 21— - debian:bullseye
>ayv

3.15.5. Armadillo IC&EXT 35T« L7 MU RO T 71

AT FHFAX=ILNC, UTIKRITaL 7MUY T 710)L% Armadillo ICERXEULE T, < 2Tl
7AY U MAlE my project ELTWET,

Armadillo ICEsX9 5T LY - my_project/swu/app
NUKRUDZ 70

- my_project/app/build/elinux/arm64/[debug X £ &
release]/bundle

3.156. AVTFFARDT7 71 IIL—ERT

X 3.174. AT FTARAO T 7AI—EBEXZEX LRI DY T DKEBTHLONTWEY T2y o935
& T, development.swu £7z(E 13.15.12. YU —=XRDEIL K} THEBRI NS release.swu [cCEFEN S
AVTFTARO77AILE LT LI NI ZRRULET,

v OPENED PROJECT

v my_project

(i) information

> container L E?. O

Debug app run on ATDE
Release app run on ATDE
Debug app run on Armadillo

Release app run on Armadillo

App stop on Armadillo

3174 AV FFRODIT7I7AIN—EBERR~ITBYT
gy oBORRANE "X3.175. AT FHROT77AIL—EBDH, IKRULET,
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* OPENED PROJECT

v my_project

—

> (@) information

v container
bin
boot
dev
etc
home
lib

media

3175 AV FFAD T 7 IL—EDHI

AVTFARD T 74 )L—E&IZ [Generate development swu] E7zld [Generate release swu] & 317
952ETATDE LICER SN2 YT A X—=IDSEBIELTWET,

ZdDfcb. [Generate development swu] E7z(d [Generate release swu] 217U TWRWEE (L
AVTFTFRDT77AIL—BRERRINEFE A, ZDHEEIFE [Generate development swu] =7z l&
[Generate release swu] ZFlcEITL TSI L,

CDOMBERERT BIcHhich, ATDE ET7AYV TV MDY THA X—
p7 INS IV TFEERLET,

AvFF4&lE "70Y 127 h&-abosde; Z#FERAULET, FlZIE. 7O
VU MED my_project DiFH. A>T FH4lE "Tmy_project-abosde;
ICiED X9,

I-Y—BETEEZDIVTFZEBICERL TWSISE. 203V 7 HiE
Z DR Z ERRFICHIBRS N E T,

LTWET, YVRU Y I YUY FHRTINART77AILBEIRRLT

/ AVTFTROT7 7AIL—BICIK. 771MILELTTa LI N DAERR
WXt Ao
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3.15.6.1. resources 14 L2 MU ICDWT

¥ 3.176. resources T« L7 MY, I[ERT&SIc ATDE Eo7O¥ 7 T L7 MUK
container/resources =« L7 NUBHB D FET,

@ EXPLORER

v MY_PROJECT

 app

» config

v container

* Fesources

3.176 resources T« L7 KV

container/resources 7«4 L7 NUTIC, AVTFFREBMUNRTTZ 7AIERIET« LI N ZEEE
9B ET. FNSIE [Generate development swu] 7z & [Generate release swu] ZE{TFic >
FFRICIE—hFET,

BIZIEX. DT F+HNICH S /etc/adduser. conf = FEZT Z5E (. KE LU /- adduser.conf 7 71 )L
7OV NT4 LY MUICH D container/resources/etc/adduser.conf ICEEB L TLEE L\,

70V T4 LY MUICH S container/resources TOT7 71 ILELIVOTFTas LI N 28T 3
FEFIUATD 2 @0O0HDET,

- IV T7O—-F—%EHET 3
. ABOSDE @O FT+HRNO 7 71 I —ERNMEEERERT 5

ABOSDE DOV TF7HRD7 7 A JL—EBRIHEEZERAIT 52 & T, BENCT 7 MILBEP. Z00
H277AINEEEVGNSBFEIRETT, URICFHERZHRBLET,

3.15662. AVFTFAHRAD 7 71 I —EBEDBXRTR

X 3.174. AT FRD T 7AI—EEZRRIT DY T, OFBRTHLNTWERYVYEI YV ITD
ZET, AVTFARAO T 7ML —EBEZBERRULET,
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* OPENED PROJECT

v my_project

—

> (@) information

v container
bin
boot
dev
etc
home
lib

media

3177 AT FRO 7 7AIN—EZBRRIT IR
3.15.6.3. container/resources FIC 7 7PAILHB LT ALY —Z/ERK
' 3.178. container/resources NIC7 71 ILZEBIMT BRY >V DOFRBETHLONTWARELEDRY

VvEZUYy OSBRI ET, AV T« L7 MYUICEH B container/resources TICT 71 )L%EM
5 EMNARETT,
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\/ OPENED PROJECT

v my_project

—

> (@) information

~v container
bin
boot

home
lib

media

3.178 container/resources FIC 7 71 ILZBINT ZRY >

"X 3.179. 774 E%ZEAN IKRTLDIC, AYYRIXLY RBRRRESNEFITOTTI71ILEEA
ALTLIEE W,

Enter file name

Press 'Enter' to confirm your input or 'Escape’ to cancel

3179 771 IE&%EAT]

BlE LT, Tadd filey EWST77AMILBZANLIEELET, "R 3.180.  BMEN/cT 71 ILDFRR)
ICRT&Dlc. BIMLIETZ7AILICIE TA) EVWSNY—IDRRENET,
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“ my_project

> (i) information

v container
= add_file
bin
boot
dev
efc
home

lib

3.180 BmMEnfc7 71 ILDRR
Ffc. "X 3.181. container/resources FIC 7 ALY —%BIMT ZHY YV, OFBETEHLNTWSER
LORYYZIYYIFTBIET, 77MILOEBMERKDERIETT 4 LY N ZEBINYT 5 ENAEE
T,

EBMUET« L7 MUBEKIC "A" EWSY—IDBRRENET,
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~ OPENED PROJECT

v my_project

—

> (@) information

v container
bin
boot
dev
etc
home
lib

media

3.181 container/resources FIC 7 # LY —%&BINT BZRY YV
3.15.6.4. container/resources FICHBD 771 )L =<
' 3.182. container/resources NCH D7 7 ILERHL<RY V) DOFKBETHOLNTWARELEDRY
vaEIJUYITBIET, AV NT« LI MNUICEH S container/resources TOT7 7L ILEITT «
FICRRTDBIENTEXT,

ZOfITIK. 7OV I NT4 LT NUICHD container/resources T add file Z LT ¢ Y ICREI
LEY,
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“ my_project

> (i) information

v container
add_file
bin
boot
dev
efc
home

lib

3.182 container/resources FIcH D7 71 ILEREL RSV
3.15.6.5. container/resources FICH D7 7L IE LT T # )Y —DHIER

' 3.182. container/resources NICH B 7 7AILEH<RY V) DOFRBFTHLOLNTWSRELEDRY
VEIYw T BT ET, container/resources FIcHB T 7AILEZYIBRT B ENTEET,

COHITIE, 7OV NT4 LY NJITH D container/resources M add file ZHIBRLE T,
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“ my_project

> (i) information

v container
add_file
bin
boot
dev
efc
home

lib

3.183 container/resources TicH D7 71 ILZHIBRT R

Fo Ly MNULERKIC T 3.182. container/resources FIcHhHd 77 A I 2 RY Y1 DOFRBET
EONTWBREORYVZ 7 )v I T2 ETHIBRTZIENTEET,

3.15.6.6. A>YTFHRD7T 71 )L%Z container/resources T IC{RE
X 3.184. A>T FAHND 7T 71 )L%& container/resources NICIRTFT ZRY >V DFHREBETHEHI N TL

ARIEDONIVHEIY I TBHET. AVTFTRICHD 770270V 8TFo LI RMNJICHS
container/resources FICRELZET,
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v my_project

o~

> (i) information
v container
bin
boot
dev
efc
adduser.conf
alternatives

apt

3.184 OA>FF7HD 7 74 )L%Z container/resources TICRTFET BRY Y

7 74 )LD container/resources FIC{REEENZE. K 3.185. RERMD 7 7 ILERIN—7, I
~ILSIC, Z77A0IADAAIIC "U' DY —IDBRRRENET,

"U'ON—2ZF AV KT LY NUITH B container/resources TD T 7AJ)LEAYTFAIC
HZ27F71ILORNBNE—THBDIEEZRLEXT,
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v my_project

o~

> (i) information
v container
bin
boot
dev
efc
adduser.conf
alternatives

apt

3.185 RERID T 7 ILERT Y —7

container/resources FICH D7 7 ILERELTERRIT D&, M 3.186. FERD T 71 ILER
IV—71 lkKmgLSlc. Z77M0ILBOAAIC "M DY —I DBRRESNET,

"' DY —2F 7OV I 8NTFo LY MYUICHD container/resources TOT7 7 I)LEAYTFHIC
HBDTFAIILORBICENH D EEZRULET,
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v my_project

o~

> (i) information
v container
bin
boot
dev
efc
adduser.conf

alternatives

apt

3.186 REBD T 7 ILERTY—7
3.15.6.7. TS5 —%R

OV 8NTF4 LT NUICHD container/resources FEAVYTFRICHD T 7AIFTliETa L
JhNVUZERULT, AETH D27 7 ILOBENERZHE. K 3.187. AV FFRIcIE—I KL
CEERIN—Y) KT EDIC. 77MINADOHABIC "E" DY—IDBNERRESNET,

"E" DN—IDBNRRSINEBER. FDOT77AIERLIFT 1 L7 b [Generate development swu]
F /=13 [Generate release swu] ZEfTLTH AV TFFHICAE—nEHA,
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v my_project

> (i) information
v container

bin
boot

adduser.conf
adduser.conf

alternatives

X 3.187 AvFFRICAE—I B\ & ERTY—7
3.15.7. Armadillo ETDEY N7 v
3.15.7.1. T« A 7L 1 D¥Hr
r3.1.7.1. Armadillo & Ba%M PC Z85#: £28U T Armadillo I£7 4 2 7L A Z#EHL TR E W,
31572. 77V r—yaYRTAAVTFAARA—=IDA VA M=)

13.15.34. 77—y 3 VyETHIVTFHFA A=Y DERL TEEU7T: deve lopment. swu & 3.3.3.6.
SWUAX=I DA VAM=)by &ZBRUT Armadilo N1 YA R=)LLTLZE W,

AV AN—)LZICEE T Armadillo "EEEILXI, DR, weston HEENHCEL XTI,
3.158. 77V r—> 3 VK
3.158.1. 77V —>3YDOEIRE—R

Flutter 7 7)o —>3>®DE )L RE—RICIE Debug. Profile. Release @ 3 &N D, VS Code
M5 (& Debug. Release E— RDETHAARETYT, Debug E—RTEIRULEFZ TV T—> 3 vidk
2Ry NUO—REOT/N\y JHEEEZAWT, BENICHRNARETIN, ZPTIVITr—r 3208
ENELBDET, BICEHEYP 7 ZA—Y a3 VOEEICKELEENEXIT DT, ZDHEIE Release
TR TEMEZHER L TLIEE W,
3.1582. >IN F77U5r—3a>DEIR

Flutter OS> 77 7V —= 3> OELRAXEZFHALET, 7OV 7 T L7 NIUAEBE
L VS Code Z#EIL XY,
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[ATDE ~1$ cd my project
[ATDE ~/my project]$ code ./

3.188 my_project ANBE L T VS Code %#2ET %,

VS Code DENRA >~ ® [my_project] h5 [Debug app run on ATDE] Z3%179 % &. Debug E—
RTcr7UVo—yarvhEllRah ATDE ETEHULET,

e T
ABOSDE EXPLORER

~ OPENED PROJECT

~ my_project

() Information

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

[ 3.189 ATDE £ T Debug E—RTEIRULEZ IV ITr—> 3> &2RTT S

77AIDT Oy O— RLEBNMTONSfcd, 7TV T—2a rhiEsEy

/ flutter-elinux 4 Y A N —=)LRICHHTEIL REETIT DEF. HER
LETICEEBIIMD EFT,

GUI 77V T =23 YDGRIEUTOLSBRTT)Tr—a yhNEELET,
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FFiR

Armadi LLo-IoT G4 Flutter Demo

Bz

BHER

( ‘ Ben | L
‘ 25, 000w Bun ‘ 19, 896w

e ENEE e BiRE e REE

F5— k&S

3190 gLy IV FVr—v a3y
PIVT—3 0 RTIBICET Y RIALED X RYVZERULTLIES W,

o

Flutter for Embedded Linux

F7z. Release E—RTrFZ 7V or—3>%2FETI5ICIE. VS Code DERA VD [my_project] H
5 [Release app run on ATDE] Z#3Ef7LTL &Ly,
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o e e e e
ABOSDE EXPLORER

~ OPENED PROJECT

“~ my_project

(i) Information

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

3.191 ATDE £ 7T Release E—RTEIRULEZ IV —a v EER{TT S

BN TIVr—23 DY —AD—RIE, app/lib [THDFET, Y TINT IV Tr—r 30 ER—
2EUTHRZEDDBESIE. app/lib FICY—XOA—RZEREELTLLEEL,

3.1583. Ny Tr—IZAVAM—ILT B

Flutter [CI3RABIEEEAX RIRT DO D/Iy T —INESFICHEELTED, Flc 25501 K
[https://pub.dev/]TRD T2 Z ENTEET,

BRDONy T —I %7 7V T— 3> THEADLSICTBEDICE. 7TV Tr—a>yFaL oMY
DOFTUTOIVY REERTULET, #l& LT dart_periphery /Xy o —I% A4 VA M=]LUE T,

[ATDE ~/my project]$ cd app
[ATDE ~/my project/app]$ flutter—elinux pub add dart periphery

3.192 dart_periphery Xy 5—3I% A4 >V A =L 9 %6l
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video_player ¥ camera 72 ELTICE S /Ny o —l&. ATDE R® /opt/flutter-elinux-packages
ICHB/IN\YT—I EHABDETESRELHBD T,

& 342 HHAEDETESI NNy —Y

Ry Tr—I% /opt/flutter-elinux-package M/ 7 —I%
video_player video_player_elinux

camera camera_elinux

audioplayers audioplayers_elinux

path_provider path_provider_elinux

shared_preferences shared_preferences_elinux

AN joystick

INSDN\Y T =V AV AR=ILTBHEERIUTOLSICA YA RM=ILLTLEE W,

[ATDE ~/my project/appl$ flutter-elinux pub add video player
[ATDE ~/my project/app]$ flutter-elinux pub add video player elinux ¥
—--path /opt/flutter-elinux-plugins/packages/video player

X 3.193 video_player /Xy o —3 %AV A ~—)L 9 36l
N T =97 AV A N=)LT BHEIE pub remove ZETULE T,

[ATDE “/my project/app]$ flutter—elinux pub remove dart periphery

3.194 dart_periphery Xy =3 %74V A N=ILT 34l
3.15684.BLE Ry —I %AV AN=ILT 3B

77VT—23vhs BLE 2RI 37cHIcER/NY T —VIE VS Code NS5 YA M—ILT 2
ZEMNTEXT,

ENRA D [my_project] 5 [external packages] ZFZ [universal_ble] DGICH B+ =T )y Y
THDEAVAR=ILEINET,

~ QPEMED PROJECT

~ my_project

(i) information

» B container

- universal_ble
Bluetooth LE plugin for Flutter
status: not installed

version: -

3195 BLE Xy o5 —J AV AM—ILT B
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FTICAVAN—IVEBEHDRET - 27 Vv ITHETAVAM—ILENET, —BRICHDINTA
Av&EZUvI92%E Web 7778 Tuniversal ble /Xy T —IDAPI U7 7 LY AR—IZHEET,

™D 2024 £ 7 B 24 BEEEIC T3.15.3.1. 7OY 7 hD1ERL OF

/ BLE /v —I DA VX ~—)Lid ABOSDE ®/X\—I 3> 1.8.4 LT,
JETHIIEBR LI 70y 7 N TERTES LS XTI,

3.15.9. F{ERER
Z Tl ERIC Armadillo ETP 7V — 3 v RET 55D FIEZHALET,
3.15.9.1. ssh #FfEIcERT S IP 7 KL ADE&TE

VS Code £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web H'&j
ELTW3 Armadillo D—E&%=#EZE L. 3IEE LT Armadillo @ IP 7 RL X% ssh #EfICERT I &
MTEXT, /2L, ATDE Oy kT —2% NAT IZERE L TWBHEIE Armadillo h'J A M TR
InFEth,

' 3.196. ABOSDE T O—AJ)xy hT7—2 E® Armadillo ZXF+ V9%, OFRPETHDLNTWL
ZRIVEI)wITBIET, O—HILERY T —2 £T ABOS Web "EfTEn T3 Armadillo
HEAX v VI BHENTEET,

ABOSDE EXPLORER
+ MONITOR

Armadillo on the network is not found,
s0 scan Firsk.

scanning Armadillo on the network

3.196 ABOSDE © O—AIIxy kT—%2 E® Armadillo ZXF*+ > 93
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LRZRET %1 DFRBETHDNITL

X 3.197. ABOSDE %#{£EHU T ssh #EEICERI S IP 7R
7 RL A% ssh EflcERATSIP 7RLXR

HEX—0%7)w 95 ET, BELUR Armadillo @ IP
[CERET DI ENTEEXY,

ABOSDE EXPLORER
 MONITOR

armadillo.local
armadillo-2
armadillo-3
armadillo-4.local
armadillo-5.local
armadillo-7
armadillo-8

armadillo-9.loca

armadillo-10.local

X 3.197 ABOSDE %Z{£A L T ssh &¥HilcfERI S IP P RLAZRET %

X 3.198. ABOSDE Ics&RR&ENTW% Armadillo 283 %) OFRBETEHOLNTWENY—7%70
Yy 9352 ET, ABOSDE ICRIRENTWS Armadillo ZEHI 22 EMNTE XTI,
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ABOSDE EXPLORER

~ MONITOR
armadillo.local
P:172.16.65.6
3:05:00

I_'" Il.'ll'!: .

armadillc
armadillo
armadillo
armadillo
armadillo-7
armadillo

armadillo-9.loca

armadillo-10.local

X 3.198 ABOSDE Ic&RmETW% Armadillo ZE#HI %

ATDE Oxw kT —2% NAT ICEREL TWBIHEY. ABOS Web Zi£E L TULWERWEEZE., ABOSDE
D) X M Armadillo BERRESNBWMESIE. 7OV 78T« LI MJICA>TW3S config/ssh config
T77AIERELVTIP PRLRAEZEZTBEZI TLZEI W,

[ATDE ~/my project]$ code config/ssh config
Host Armadillo

Hostname x. X.X.X "

User root

Port 2222

IdentityFile ../config/ssh/id rsa

3.199 ssh_config ZiRET 2
(1) Armadillo D IP 7 RL XICEBEWZ TL LIV,
3.15692. 7 7V o5—> 3 v DET

VS Code OERA > D [my_project] M5 [Debug app run on Armadillo] #3479 % &. Debug
E—RTEIRESNEZZ TV =23 0h Armadillo NEEES N TEFHL X I,
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e T
ABOSDE EXPLORER

~ OPENED PROJECT

~ my_project

() Information

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

3.200 Armadillo £ Debug E=RTEIRULIEZ V=23V 2ETT 3

VS Code DY —IFILICUATDX Yy E—IDPRRENBZIENHDET, INDBRRSNIIHBEIL yes
EAALTTE W,

Are you sure you want to continue connecting (yes/no/[fingerprint])?

B 3.201 RTBICRRENDIAvtE—Y

P77V —2 3> T3 3ICiFE VS Code DENRA D [my_project] h'5 [App stop on Armadillo]
ZEITLTLLLE W,
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e T
ABOSDE EXPLORER

~ OPENED PROJECT

~ my_project

( :_l Information

Debug app run on ATDE
Release app run on ATDE
Debug app run on Armadillo
Rel app run on Armadillo
App stop on Armadillo

App build for release
Generate development swu
Generate release swu

Setup environment

3202 77V —2aveERTIB

%7z, Release E—RTFZ 7V o—3>%ZFETI5ICIE. VS Code DERA D [my_project] H
5 [Release app run on Armadillo] ZE17L TL 23 L\,
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e T
ABOSDE EXPLORER

~ OPENED PROJECT

~ my_project

L:_l Information

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

3.203 Armadillo £t T Release E—RTEJILRULEFZ U r—2 3> %ET95
3.15693.7/ky RUAO—R
FZVr—=3>y0Y—AA—RIBEZMAEICO VIV 2 ICENEICEERRZ Ui \W\5
B, MRy MNJO—RBEZESENTEEXRT, COHEZHESICIE Debug E—RTFZFUTr— 3>
ZEILRUTWBRENH D X,
MRy hUO—R#EExESIClE. 77V 5—Y 3V ETRICRRENS VS Code DY —ZFJ)LTr
EADULTLIEEW, FOE, UTOLSBAvE—IDNRRINEBENRRENET,

Performing hot reload...

Reloaded 1 of 1349 libraries in 2,7 (compile: 172 ms, reload: 984 ms, reassemble: 1291 ms).

K 3.204 7Ry U O—REEEZES
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3.15.10. 77V r—>avz7\v 793

FIUr— g3y aTFTNNYy T E—RTEHHIT DI ET VS Code DF/\y HtpexFERALILT/\v S
MTEZDELSICHBDFET, TNYHEFERTDE, TL—URA Y NTUEBZ O TEHOEEZREZL
feb, A7V TETRENTEDLSICHRDET,

TNy TE—RDF7TVT—23>0TlE Y —XE—RICHERNTEENMES BDREICNTSHL X
RYZAINELET B ENH D XY, FHICHRER EERL TT—FZPOBMDTBLS5BT7 TV —2 3
VT, BENREATEED YA LT TRULTUESILSBIENBDHEIEF. TNy ITE—RDIFEIF
GALTIRUBVWELSICTE2REDHIGZTOBENHD T,

TNy TETE. RENICIFV)—XE—RTOTARZIT>TLLE W,

ERy OFIBETHICERLZOY Y N TERTEET, #nUEIc
BB LT 7V —2 3> nigaid#cic 70y 7 =B UVEL. BE
FEOY—XAA—REZHULLER LI Z7OY 7 MNMcaAE—d9 3% 2 & TER
TEBLDICKEDET,

/ TNy fiHEREIF 2024 F 6 B 26 BUBEIC 73.15.3.1. 7O0Y 7 kD

3.15.10.1. VS Code IC Flutter T AF7> ¥ >4 VA N=ILT3
VS Code IC Flutter TV XT3y uE A YAN—=)LUET, YN—T VRN TLARDBRET +—LAIC

Mflutter; EAAHDUL. RSt "Flutter; @ Tinstally R >&Z 7w I ULTAVYAN=)ILLTLLE
=W\,

EXTENSIONS: MARKETPLACE
flutte 1
Flutter

#3 Dart Code Install |

Flutter Widget Snippets & 13M
: : +F {get snippets for dav to day Flutter deve

egas Torres Install

Awesome Flutter Snippets

3.205 Flutter T/ X573y ZA YA M=)LT 3B

KIZ Flutter Sdk Path #5%EFUF*zJ, VS Code LT Ctrl +, F—%#HUCHTEERZH=E. BE
7 #—LAIT TFlutter Sdk Paths; EAA L. TAdd Itemy Z27 YU w7 LTLIEE L,
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= settings X 9 m -

T

Flutter Sdk Paths 3 Settings Found =

User Backup and Sync Settings

Add Item

X 3.206 Flutter Sdk Paths DR EEEZRRT D
KRS 7 «—ILRIC, /opt/flutter-elinux/flutter AL TOKy Z27 U w2 LTLESI L,

% Dart: Flutter Sdk Paths

of multiple Flutter

fopt/flutter-elinuxfflutted

& 3.207 Flutter Sdk Paths Z8&E9 %
3.15.10.2. 77U —Y 3% Debug E—RTRTIT 3

VS Code OENRA > D [my_project] 5 [Debug app run on ATDE] & 7zI& [Debug app run on
Armadillo] ZE{TULTLEE W,

3.15.103. 77U —y3yvoTFN\y T =RKT 3

VS Code @ [Run and Debug] BiE%Z&XnRL. EHBO=ARY V%I Vv I %E VS Code 157
TUT—2 37T N\y I ziBUET,
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RUN AMD DEBUC >

~ WARIABLES

~ WATCH

3.208 T\ T ZFHRT B

3.15.10.4. 7/ T DHEE

TNy T xR TBE VS Code DU« v RTESRICT/INY AZIRIETDcHDT7 A AVIRREN
EJCIN

3.209 TNy HDFA Y
TINY HDEEEEE UL TRRDEDHH D KT,

- TL—UMA Y hDEE

V—RA—ROITHRTRDOEZT )V I TBERNNMLETT, WBZIITEDHBZIENTEXT,
- [l Continue

TL—VMRAYNTEIELCECEDSBUVERTZHRELE T,
- @ Step Over

Vv I9gBTEl. TL—IRAYMNTELELIEEZENS—TIDEITLEY,
- H Step Into

BEOPAAD T,
- H Step Out

BEOPICWDIHEE, ZORBEREITRITULIRICEENSHEET,
- [l Hot Reload

¥ 3.204. /Ry b UO—MHEREZES) ERUKETT,
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- Bl Restart
FIVT—ravaBiEELET,
- B Disconnect
TINY TR T UET,
- B Widget Inspector
F7ZVT—3 > EICEEBL THS Widget DYV ) — R ZERTE XS,
3.15.11. SBOM AR ICEET B E

SWU A X —IEREFIC, ERFIC SBOM 24T 5 EMNTERT, #Fiflld 3.18. SBOM Akic
BhaREZ1TO1 ZZRUL TS,

3.15.12. VU—=ZRDOEILR
CCTIRERUVEZ 7YY=y Y—AREVLTEIRIT ZIZEDFIBICDOWTEHBLED,
VS Code WERAT >~ ®D [my_project] 5 [Generate release swu] ZE179 5 &, UYU—ZARDTF

TVT—23vZEB,IE SWU A XA—IDMERESNE T, FRlIC 54.1. SWU A X—JDEEL %25
BRUT SWU OFIEARREZTT> T EE b,
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e T
ABOSDE EXPLORER

~ OPENED PROJECT

~ my_project

L:_l Information

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

3210 YU —RlRZEILRT S

Dfcd. VI —=ZARD SWU 1 A= %1 >V XA~—=)LUT Armadillo T
|&. [Debug app run on Armadillo] > [Release app run on Armadillo]
ZERALEY E—MNETV. Flutter OF/\y JHEEEISERATE ZE A

/ DU —=ZpRD SWU A A —=J(CF, HRADEERFIEENTVWETA, &

3.15.13. HEANDEE1AH

ER U7z SWU 4 X —1d my project T« L7 MUTIC release.swu EWS 7 71 ILETIRESI N
TWEY,

D SWU A X—U% 73336.SWUAX—IDAYVAN—)l) Z#Z&BUT Armadillo N1 > X
N—JL9g % &, Armadillo EIRICTZ U T—Ya v EHEEULET,

234



Armadillo-X2 &R~ =17 AR

3.15.14. Armadillo L@ > 7+ 4 X—J DHIF

deve lopment. swu Efcld release.swu & Armadillo I/ Y A M—J)LT B ETRES NIV T A
A=V %HIBRT 2 HEIF.  76.2.3.1. VS Code h5ET79 %, #Z2BL TSI,

3.16.CUl 77U Tr—> 3 VDR

ZZTRY IRV I TRE LY Python ZfE>7c CUl 77U T —2 3 Y ORFEAEZBNLET,
RARERFIEE L TR LA T YT k& Python TRIUTHB7cdH. Y x)LAY )T K DHEDEITHA
LEJ,

3.16.1.CUl 7 7V T —> 3 YREDRN

Armadillo BIFIc CUl 77U T —2 3 Y ZRFE T 2H5EDRNIBUTOLSICED T,

BAFBAIARFIC
ATDE ETOEY v 7y 7 1IERITERYT 3

<&

Armadillo ETOty 7 v T

&

T r—va VR

<&

E){FRER

&

( )

BAFESE THFIC
Y —ZRDEI K =T S

{ HENEETAH }

. J

I
2"

3211 CUl Z7UTr—>a yRREDFHRN
3.16.2. ATDE LTty h7v7
ZZ Tl FARFAERED ATDE ETOty b7y ZFIRICOWTEHRBALE T, ATDE Z&FELNTRHEW

BEEF. ki 3.1 ARO%ER, ZZRU T ATDE XU, VSCode dtwv hF7vyFZZETULTLE
YO
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3.16.2.1. 7AY =V b DERK

VS Code DERA VD [G4/X2] 5 [Shell New Project] #5£47L. R RS 370 L7 ~VUER
BEMNS 7OV N Z2RETZTALIMNIZRIRLTLIES W, ETTBLHICIFEICRREINT
WBZAFRY v ZBL T LIV, Python @B &E [Python New Project] Z%E4TL T 2E LY,
RELXZEIRTDE, 7OV NEAZANT BT T7ATNKRRINZDT, FREO7OVII NS
ZANULTIVIY—F—ZHLTLLLEST W, TOBREICLD, BRULKFREEIC. AALZ7OY Y
NEERARBDT LI MNIDMERRESNE T,

Fle, TITIRRRDESICERELTWET,
- RBEER—LTa LI KD
. 7AY 17 k% :my project

»» CREATE NEW PROJECT

> A6E
v G4/X2

Armadillo Setup New Project

C New Project
Flutter New Project
GUI New Project
Python New Project
Shell New Project
Signage New Project

Factory Signage New Project

3212 70¥ 7 &2 {ERT %
Project name

my_project

Enter a name for your new project (Press "Enter' to confirm «

3213 7OV hAaZEANT B
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3163. 77U Tr—>a VR
3.16.3.1. VS Code D&

Z ZTlE. EBRIC Armadillo ETH Y ZIL 7 7V 5=y 3 v %= RE#T 255 D0FIEEHBELEST, 7
Oz 8T« L 7 NIUABENL VS Code ZEEHUE T,

[ATDE ~]$ code ./my project

3.214 VS Code T my project Z#CEIJ S
3.16.3.2. 7« LoV NUHAH
7OV MNCWETEDOT« LI NUMNHBDET,

capp: P YT —=3 DY —RTY, Armadillo TIEEILR U7 YT — 3 h /var/app/
rollback/volumes/my project [cAE—ZNFET,

- requirements. txt : Python 7OY 17 MZODAFELTED., ZDT7F7AIVICEEHU/\y o —
JlF pip ZFERALTA Y AN—=ILENET,

. config: BEICEDLZ 7 71ILDBEENDTAL I NUTY,

< app.conf: AVFFDAV T4 TY, HARICOWTIE T6.24. OVFHEBREI 71/
EERRT %1 ZSHBULTLLIEEL,

. app.desc : SWU A X—VZ4ERMT Z7cHD desc 771 TF, LHERBICDOWTIE 6.4
mkswu @ .desc 7 7ML ZziRET %, ZSBL TSIV,

- ssh_config : Armadillo N®D ssh #FfEIcFERUE I, 13.16.6.2. ssh EKICERIT S IP 7R L
ADHEE1 ZSRUTLLIEE L,

. container : A7 U KNEETIHAAVTFORET 7AMILDEENZ T« LI KNUTT,
. packages.txt: D7 FAIVICEEHINTWBNY T —IDNA VA K=ILENZET,
- Dockerfile : BE¥HRET 2 EHARETI,

. resources: Armadillo ® JL—cF«o L2 KU (/) BETICEAKDOT« L7 NUBETIE—Z
nxd,

- resources_python: resources E[E#KTI M. Python 7OV I NEED 7 71 LA ERES 1
TWET,

- bin/python_launch: Python 7OY =7 hDFEIC. AV TFHEBKICETIZAIY TR TY,

T7AINNDOAYTFAV T 47 (app.conf) TEYTILRT U T NDIFEF app D src/main. sh

Ffzld Python DIFA src/main.py ZETLEITDT. UR—LANRERBAICIVTFOIAVY T«
HBEIEL T I,

YT FTUT—3viE. CPU & SOC DEE % /vol data/log/temp. txt (CHI L. LED3
EFRRITET,
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3.16.3.3. YIHARE
HRE TIFEIC Armadillo & SSH TEH# T 21 HOMER L NFRBROEMZTVET,
ERL27AY 7 b T LI b UNBEILT VS Code ZEEIL T 2SN,

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

3215 YIHAREZTTS
VS Code DERA >~ ®D [my_project] iS5 [Setup environment] ZETLU XTI,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.216 VS Code THIHIREZITS
BRI D&, VS Code DTHICUTDLSBRY —IFILBRRESNET,

TERMIMNAL

3.217 VS Code % —=F)L
CDT—ZFIETUTOLSICAAULTLEZ W,

* Executing task: ./scripts/setup_env. sh

Generating public/private ed25519 key pair.
Enter passphrase (empty for no passphrase): (1,

Enter same passphrase again:
Your identification has been saved in /home/atmark/.ssh/id ed25519 vscode

238



Armadillo-X2 &R~ =17l R

(B8

* Terminal will be reused by tasks, press any key to close it. 0

X 3.218 SSH D= 4RI B
INAT7L—XEHZTEFULET, BEULLBWERIZAHANET Enter ZIULZET,
1 TIRRATL—XZRELIBEIE. BROLOBEANDLTLLEI W,
CCTANMEEDF—%FHITEY—ZFILHDFHAUE T,

00

INAT7L—X%EZREULHEIE. 77U —r3>% Armadillo NEEX T BFIC/KXA T L —XD AN
EROENDZENBD ET,

ssh DL $HOME/. ssh/id ed25519 vscode (& id ed25519 vscode. pub )
ICHRESNTVWEIDT, 7OV h&/\y 77y 79 Bk $HOME/. ssh
HRELTLIEE N,

3.16.3.4. ABOSDE Ic&(¥% 3> 77 0S OFIRTTE

ABOSDE ®/X\— 3> 1.93 BIET, D 2025 £ 6 A 25 Elw*ce
r3.16.2.1. 7OY 7 FOER, OFIETHICERLEZ7AY 7 b
THERATZ5LS5ICBDET,

/ J> 757+ OS %Z Debian 5 Alpine I[cZ%E 9 % ABOSDE D#k#E

ABOSDE Tl&. O>77 0S & U T Debian & Alpine ZI=#tLTWE T, 7 4L~ TlE. Alpine
LD EHENEH TH S Debian BMEAINET,

Alpine Z{#EB 9 %551, VS Code DERA >~ D [OPENED PROJECT] @ [Generate development
swu] X7l [Generate release swu] ZFZ. [Use alpine container] Z&iIRL TSN,

velopment swu

Use debian container

3.219 ABOSDE Ta> 57 OS Z&RI %
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SWU A A=V ZERT BRICUATDT7 7L ILDMEREINE T, FHREI 237+ 0S lcHpotET, N
T2 7 70 ERELTLEE WV,

[Use debian container] &R U iHE :

- container/Dockerfile

- container/packages. txt
[Use alpine container] Z3#RL 1154 :

- container/Dockerfile alpine

- container/packages alpine.txt (YT JLAZYTZN7AY 7 hDHFAIE packages.txt)

LI T D5t Tk, Dockerfile & &£ 1 packages.txt Z{HEHIT IE/Z/EE L TWEITH,
Dockerfile alpine & & U packages alpine.txt Z{FERIT 2HEERKDFIETESH DI ENTEXT,

3.16.3.5. Debian AYFFDF4AMNJE 21—V 3V
Debian Y5+ %2 ERT3EBE. T4 ANJE2—Y3VEFUTOEED T,

T4 ANJE 21— . debian:bullseye-slim
av
3.16.36. 77U r—yayRTAIAYTFA A=Y DIER
Armadillo ET7 7V =3 3V ERTIT2LHODAVTFAA—IZERLET, S TERLE
AVTFAX—=IE SWU 41 X—=I%ZFEBR LT Armadillo N1 Y AK—=ILF B/, Frilc T5.4.1.
SWU A X—=YDER =S UL T SWU OHEREZT> TLIEE W,

AVTFAA=IDEBRB KLV SWU 4 X—IDIERKH VS Code TITWE T, VS Code DERA Y~
@ [my_project] 5 [Generate development swu] ZE{TUE T,

my_project

() Information

App run on Armadillo

App stop on Armadillo

Generate development swu >
Generate release swu

Setup environment

3.220 VS Code TAYTFA XA —IDERZEITS

AV FFA A—VOHRITIFELIES CBRIHDH D FT, VS Code DY —IFILIKUTO &S lLkR
ENBEAVTFAAX—VDERRRT T,

AVTFFHA4 A= % . /swu/my project. tar ITIREL X L%,
./swu/app.desc D/N—U3vAE 1 S 2 ICEBELFE LT
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./development.swu A{ERL L F L 7=,
JRIE Armadillo IC ./development.swu 24 YA M—JLLTLEIL,
* Terminal will be reused by tasks, press any key to close it.

3221 AVTFFAA—IDEBRET

YEB U7z SWU « X—31d my project ¢ L2 KU TFIT development.swu &WS 7 7 A LA THRRE
ShTWED,

3.16.3.7. Python 7 7Y —> 3 VI BLE Xy T —3I%ZA YA M—=ILT 3

Python 7 7V = 3> 0ig&lk. 77U —3>H 5 BLE ZFERAT 27DICnhBEBR/INyr—
Z VS Code 51 VY ARN—=ILTBIENTEXT,

ERA D [my_project] iS5 [external packages] ZFE [bleak] DHEICH D+ ZI Vv I T &
AVAM=ILENET,

~ QPEMED PROJECT

- bleak

Bluetooth LE package for Python

status: not installed

3222BLE Xy o5 —I %AV AN—ILT B

FTICA VAN =ILBEHDRET - 20U I TB2ETAVAN—ILENET, —BHICHDINTA
AV wI9d23E Web 7505 Tbleak /Ny —IDAPI U T 7 LY RAR—IEZREEZTT,

BLE Xy T —Y DA >V X k—)Lid ABOSDE ®/X\—2 3> 1.8.4 LIFET.
™D 2024 £ 7 A 24 BYREIC T3.16.2.1. 7OY 7 hDERL DF
IETHIICER LAY 27 hTRERATESLSIKBDET,

3.16.4. Armadillo IKEEIT 3T LI NI RO T7 71V

AVTFAA=IPANC, UTIRRI T LI MUP T 71 )L% Armadillo ICERXE LT, I I Tl
O3 M&ldE my project ELTWETD,

Armadillo ICE%X9 %7 LY - my_project/app/src
NUKRUDZ 71

241



Armadillo-X2 &R~ =17l R

3.165. AYFFADT 71 IL—ERT

X 3.223. AT FHDT77AI—EBEZRRT DY T, OFETHLNTWEY TZIUyv I35
& T, development.swu £/zld '3.16.8. VU —ZRDEIL K TER SIS release.swu ([CEE NSO
VTTHRDT7FAIINE LT LI NI ERRUED,

~ OPENED PROJECT

v my_project

> (i) information

> container L} E?. O
App run on Armadillo
App stop on Armadillo

Generate develo pment swu

Setup environment

23223 AYFFHRDOT 7 IN—BZRRT 3557
Uy okORRGIE "®M3224 AVTFRADT7 7 IL—BOF, IKRLET,
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* OPENED PROJECT

v my_project

—

> (@) information

v container
bin
boot
dev
etc
home
lib

media

3224 AV TFFADT 7 IL—EDEI

AVTFTRD 7 74 )L—EIZ [Generate development swu] F7zld [Generate release swu] & E17
952ETATDE LICER SN2 YT A X—=I DS LTWET,

Z D1z, [Generate development swu] £7z(d [Generate release swu] 217U TWARWEE(E
AVTFTFRD 7 7FAIL—BRERRINEFE A, ZDHEEIF [Generate development swu] =7z l&
[Generate release swu] ZFlcEITL TSI L,

CDOMBERERT BIcHhich, ATDE ET7AYV TV MDY THA X—
p7 INS IV TFEERLET,

AvFF4&lE "70Y 127 h&-abosde; Z#FERAULET, FlZIE. 7O
VU MED my_project DiFH. A>T FH4lE "Tmy_project-abosde;
ICiED X9,

I-Y—BETEEZDIVTFZEBICERL TWSISE. 203V 7 HiE
Z DR Z ERRFICHIBRS N E T,

LTWET, YVRU Y I YUY FHRTINART77AILBEIRRLT

/ AVTFTROT7 7AIL—BICIK. 771MILELTTa LI N DAERR
WXt Ao
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3.16.5.1. resources 14 L2 MU IEDWT

X 3.225. resources T« L7 MY, I[ERT &SI ATDE Eo7O¥ 7 T L7 MUK
container/resources =« L7 NUBHB D FET,

@ EXPLORER

v MY_PROJECT

 app

» config

v container

* Fesources

3.225 resources T« LZ KV

container/resources 7«4 L7 NUTIC, AVTFFREBMUNRTTZ 7AIERIET« LI N ZEEE
9B ET. FNSIE [Generate development swu] 7z & [Generate release swu] ZE{TFic >
FFRICIE—hFET,

BIZIEX. DT F+HNICH S /etc/adduser. conf = FEZT Z5E (. KE LU /- adduser.conf 7 71 )L
7OV NT4 LY MUICH D container/resources/etc/adduser.conf ICEEB L TLEE L\,

70V T4 LY MUICH S container/resources TOT7 71 ILELIVOTFTas LI N 28T 3
FEFIUATD 2 @0O0HDET,

- IV T7O—-F—%EHET 3
. ABOSDE @O FT+HRNO 7 71 I —ERNMEEERERT 5

ABOSDE DOV TF7HRD7 7 A JL—EBRIHEEZERAIT 52 & T, BENCT 7 MILBEP. Z00
H277AINEEEVGNSBFEIRETT, URICFHERZHRBLET,

3.1652. AVFTAHAD 7 7 I —EBEDBXRTR

X 3.223. AT FRD T 7AI—EAEZRRIT DY T, OFKBRTHLNTWERYVYEI YV ITS
ZET, AVTFARAO 771 I —EBEZBERERULET,
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* OPENED PROJECT

v my_project

ORLIInET

v container
bin
boot
dev
etc
home
lib

media

3226 AVTFFRD 7 7AIN—EZBRRI BRIV
3.16.5.3. container/resources FIC 7 7PAILEB LT ALY —Z/ERK
' 3.227. container/resources NIC7 71 ILZEBIMT BRY >V DOFRBETHOLNTWSRELEDRY

VvEZUYy OSBRI ET, AV T« L7 MYUICEH B container/resources TICT 71 )L%EM
5 EMNARETT,
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\/ OPENED PROJECT

v my_project

—

> (@) information

~v container
bin
boot

home
lib

media

3.227 container/resources FIC 7 71 ILZBINT ZRY >

X 3.228. 7704 IIE%ZEAN IKRTLDIC, AV RIXLY RBRRRESNEFITOTTI71ILEEA
ALTLIEE W,

Enter file name

Press 'Enter' to confirm your input or 'Escape’ to cancel

3228 771 IE&%EAN
Ple LT, Tadd filey EWST 7ML EZAALICELE T,

M 3.229. EMENfc 7 7 A ILDRR) IKRT LI BIMLIET 7AILICIE TA) EWSTY—=TD
RLRSNKT,
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“ my_project

> (i) information

v container
= add_file
bin
boot
dev
efc
home

lib

3229 BmMEnfc7 71 ILDRR
F7z. "™ 3.230. container/resources FIC7 AT —%BINT ZRY V) OFRBTHLNTWSR
LORYYZIYYIFTBIET, 77MILOEBMERKDERIETT 4 LY N ZEBINYT 5 ENAEE
T,

EBMUET« L7 MUBEKIC "A" EWSY—IDBRRENET,
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~ OPENED PROJECT

v my_project

—

> (@) information

v container
bin
boot
dev
etc
home
lib

media

3.230 container/resources FIC 7 # LY —%&BINT ZRY >V
3.16.5.4. container/resources FICHBD 771 ILZH<
' 3.231. container/resources NCH D7 7 ILEHL<RY V) DOFKBETHOLNTWARELEDRY
vaEIJUYITBIET, AV NT« LI MNUICEH S container/resources TOT7 7L ILEITT «
FICRRTDBIENTEXT,

ZOfITIK. 7OV I NT4 LT NUICHD container/resources T add file Z LT ¢ Y ICREI
LEY,
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“ my_project

> (i) information

v container
add_file
bin
boot
dev
efc
home

lib

3.231 container/resources FICHBD 7 71 ILEREL RS v
3.16.5.5. container/resources FICH D7 7L IE LT T # LY —DHIER

' 3.231. container/resources NICH B 7 7 ILEH<RY V) DOFRBFTHLOLNTWSRELEDRY
VEIYw T BT ET, container/resources FIcHB T 7AILEZYIBRT B ENTEET,

COHITIE, 7OV NT4 LY NJITH D container/resources M add file ZHIBRLE T,
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“ my_project

> (i) information

v container
add_file
bin
boot
dev
efc
home

lib

3.232 container/resources FIlcH D7 71 ILEHIBRT BHRY >

Fo Ly NUSLERKIC "™ 3.231. container/resources FICH D77 A I 2B RY V) DOFRBET
EONTWBREORYVZ 7 )v I T2 ETHIBRTZIENTEET,

3.16.5.6. A>YTFHRD7T 74 )L%Z container/resources T IC{RE
X 3.233. A>T FAHD T 71 )L%& container/resources NICIRTFT ZRY YV DFHREBETHEHI N TL

ARILDONIVEIY I TBHIET AVTFTRICHH 770270V 8TFo LI RNJICHS
container/resources FICRELZET,
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v my_project

o~

> (i) information
v container
bin
boot
dev
efc
adduser.conf
alternatives

apt

3.233 AYFFHND 7T 71 I)L% container/resources FICRET BRY Y

7 71 )UH container/resources TICIRFEESND &, 'K 3.234. fREFIO 7 7 I EZRI~N—7,1 IC
RI &SI, Z77ILEBDOHEAMAIC "U" ODY—IDNERRESNET,

"U'ON—2ZF AV KT LY NUITH B container/resources TD T 7AJ)LEAYTFAHIC
HZ27F71IOANBNE—THBDIEEZRLET,
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v my_project

o~

> (i) information
v container
bin
boot
dev
efc
adduser.conf
alternatives

apt

3.234 REBID T 7P I ERTY—Y

container/resources FICH D7 7 ILEREL THERRIT D&, M 3.235. FEBD T 71 ILER
IV—71 lkKmgLSlc. 77M0ILBOAAIC "M DY —I DBRRESNET,

"M'DONY—2ZIF7AYV I MNTF LY MNJICH D container/resources TDT7 7 )LEAYTFRNIC
HBDTFAILORBICENH D EEZRULET,
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v my_project

o~

> (i) information
v container
bin
boot
dev
efc
adduser.conf

alternatives

apt

3.235 REBD TP ILVERTY—7
3.165.7. TS5 —%R

container/resources FEAVTFTFRICHD T 7AIEFRIFIT« LI NI EERLT, @ETHhDT77
1ILOBEENELRZIHE. "X 3.236. AVTFFRHNICAE—SINBWVWTEERIY—Y,) LRI LS,
T77AIWBDOHEBIC "E" O —IDBERREINET,

"E" DN —UDRRESNEHBR. FDOTF7AILEIEFT 1 L b UKL [Generate development swu]
F /=13 [Generate release swu] ZEfTLTH AV TFFHICAE—nEHA,
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v my_project

—

> (i) information
v container

bin

boot

adduser.conf
adduser.conf

alternatives

3236 AYFFAIKIAE—SNBWVNIEZRIY—7
3.16.6. Armadillo ETcoty hF7 v~
3.166.1. 77V Tr—yaYRTAIVYTFAX=—IDA VA M=)

r3.16.36. 77U —yaVyEFTRAIVYTFAA—IDERM, THEB U development.swu %
3.3.36. SWU A 1 X—=Y DA YA K—=)Ly #ZBULT Armadillo N1V AM=)LLTLZE W,

A4 VA M=)LZICEE T Armadillo KB LE 9,
3.16.6.2. ssh #FfEIcERAT S IP 7 KL XDETE

VS Code £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web H'&j
ELTW3 Armadillo D—E&%#EZE L. IEE LT Armadillo @ IP 7 RL X% ssh EfICERT &
MTEXT, /2L, ATDE Oy kT —2% NAT IZERE L TWBHEIE Armadillo h'J A M TR
SNEEA

' 3.237. ABOSDE Tt O—AJ)xYy b T7—2 E® Armadillo ZXF+ V9%, OFRLETHLNTTWL
BZRIVEI)YITBIET, O—HILERY T —2 £T ABOS Web "EfTEn T3 Armadillo
HEAX v VI BHENTEET,
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P
ABOSDE EXFLORER

~ MONITOR

Armadillo on the network is not Found,
<0 scan Firsk.

Scanning Armadillo on the network

3.237 ABOSDE T O—A)IxXy hT—Y LD Armadillo Z2RXF+ >3 %

X 3.238. ABOSDE Z{#FH U T ssh ##GICHERI2 IP PRLAZERET 51 DRETHDOLILTWL
EYX—0%IUwIFBZET, IBELK Armadillo D IP 7 RL X% ssh E#EICERT 2 IP 7RL X
ICERET DI EMTEEXT,
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ABOSDE EXPLORER
~ MOMNITOR
armadillo.local
armadillo-2.local
armadillo-3.local

armadillo-4.local

armadillo-5.local

armadillo-7
armadillo-8.local
armadillo-9.local

armadillo-10.local

X 3.238 ABOSDE %Z £ L T ssh &#ilcfERI S IP P RLAZRET %

MX 3.239. ABOSDE ICRRENTWS Armadillo ZE#9 %) OFRBETHOLNTWSEY—7%0
w9252 E&T. ABOSDE [cRRENTWVWS Armadillo ZEHFHIT 2 ENTEXRT,
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ABOSDE EXPLORER

~ MONITOR
armadillo.local
P:172.16.65.6
3:05:00

I_'" Il.'ll'!: .

armadillc
armadillo
armadillo
armadillo
armadillo-7
armadillo

armadillo-9.loca

armadillo-10.local

3.239 ABOSDE lcRRENTW3S Armadillo ZE#H7T %

ATDE ®xw k7 —72% NAT ICEREL TWBIHEY. ABOS Web Zi£g) U TLWRWEEE, ABOSDE
D) X M Armadillo FRRSNBWSESIF. 7OV 7 T L7 MJICA>TW3 config/ssh config
T74INEREVUTIP PRLAZEEZHZ 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

3.240 ssh_config ZiRET 3
(1) Armadillo D IP 7PRL RICEEMZ T &L,

Armadillo Z#J8{L UicimEaY. 7O0¥ ¥ % E{T79 35 Armadillo %
Z1IBAE, 703 2 KO config/ssh known hosts ICIRFESNTVBA
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T Armadillo ZFR#H TER< D £, ZDHEEIF 7 71 ILZHIERT
%M. TSetup environmenty ¥ X7 ZBETL TS,
3.1663. 7 7V or—> 3 v DET

VS Code DENRA D [my_project] 5 [App run on Armadillo] #3179 % &, 77U —3
>HY Armadillo NERIX SN TEEIL £ T,

my_project

(i) Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.241 Armadillo £t 77U —> 3V #ET79 3

VS Code DY —IFILICUTDX Yy E—IDRRENBIENHDET, INDHRRSNIIHBEIL yes
EABLTTEW,

Are you sure you want to continue connecting (yes/no/[fingerprint])?

3.242 RTKICRRENBAvE—Y

T7VT—2 3 & T93IClE VS Code DENRA D [my_project] h'5 [App stop on Armadillo]
ZEITLTLREIL,

my_project
() Information
App run on Armadillo

App stop on Armadillo

Generate development swu

Generate release swu

Setup environment

3243 77V —>a3vEiRTI 3
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3.16.7. SBOM £ EICEAT 2 &KE

SWU A A —IEEEIC, ERIC SBOM Z4MT 22 ENTEXT, Fifllld 3.18. SBOM AmKiC
Bh2REZITO1 ZZRLTILEV,

3.168. YU —=ZARRDEIL R
CCTIRERUVEZ 7Y T—a3 2 Y —AREVLTEIRIT ZIBEDFIBICDOWTEHBELED,
VS Code DERA >~ D [my_project] 55 [Generate release swu] ZE179 5 &, UYU—ZARD T
TV —=23>%85RE SWU A X=IDMERENEXT, ZFIIC 54.1. SWUAX—=IDIER, =5
BLUT SWU OFHREZT> T,

my_project

(i) Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3244 VY —XRZEEILRT S

Dfcdh. VU —ZRD SWU A X—=I%Z A VX ~—=J)LUT Armadillo T

/ U —ZRD SWU 4 XA—=J(TiF, ARADOKEREIEIEENTVWEEA. &
(&, [App run on Armadillo] ZFERA L) E— METIIERATE T Ao

3.16.9. EEANDEEAH

YERL UTc SWU 4 X—3l& my project T« LY MU TIC release.swu EWS T 7 ILEZTHRESN
TWXEd,

DO SWU A A—=I% T3336.SWUAX—=IDAVAM—)L; ZZBUL T Armadillo N1 > 2R
N—JLF % &. Armadillo BEIEICZ 7Y —yavHBEEIREELE T,

3.16.10. Armadillo L@ > FF+4 X—I DHIR
6.23. AT+ AV THICEET 27— %HIBRT 5, =SB L TSIV,
3.17.CEREBICEBD 77V r—>a > ORR
CCTIHCEZBICKEZT7TIVr—yavEEOAEERBNLETD,
CEBICLDT7IVTr—ya VBRI TLRICYTREZI I —A2TRELTVWET,
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2

- BHEO CEEICK>THEI N7 7Y T —Y 3% Armadillo TEIfEE B0
. CEEBTCRHRWEERTELRWI U=y a3y ZzRAFKLEWV
FRICHTIEFEST., ARITZT7IVIT—a vy z)LAY Y 7 M&Ekid Python TEIRAIEETH

25 M3.16.CUl 77U Tr—2 a3y iF #2BLTLIEEW, GUI 77U T5—Ya v %=L
fc WA, flutter TEIRAEEARSIE, 3.15.GUI 77U —ra v ofE) #2BL TSI,

317.1.CERBILELBT7TIVTr—a vREDRN

Armadillo @iFIc C FRBIC L2 7 TV T—2a v zRFEIT 2HEDRNIEUTOLSICBED XTI,

BAFFAIAREIC
ATDE ETOEY k7 v 7 1ERITERT 3

<&

Armadillo LTty k7 v T

&

T r—va VR

<5

B {FrERR

&

( )

BAFESE THFIC
Y —ZRRDEI K S g

E HENEEZAH J

. J

3245 C EBICLBDT7 7V r—y g v HEROTN
3.17.2. ATDE Lttty cF7Zv>
ZZTliE. BEREBED ATDE Fcoty h 7y 7FIBICDOWTHBLET, ATDE ZHEWVTHRL
BAIE. %ic 3.1 BRO%ERE, #2RBLT ATDE XU, VS Code Dty h7vy 72T LTLE
=0\,
3.17.2.1. 7OY =7 NOER

VS Code DERA > D [G4/X2] 5 [C New Project] Z2%E1TL. "Rixen 57« L7 b VUEREMR
NoT7OYI I M ERETETA LI MIZRRLTLLIESE W, RITTBHICIBEICRRESNTWS
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ZAFERY Y ERULTLIES W, REEZEIRTDE. 7OV IV NEEANT DY A 7O DERRS
ns07T, FEO7AV IV MNEZANUVLTIVY—F—2HLTLLET W, TDREICKD. FEIRL
TeRELIC, AAQLE70YV 7 N&AERIZDT« LY NUDMERIESNE T,

e, CCTIIRRDESICERELTWET,

AR R—LTa LI RNY

. 7AY U K& my project
v CREATE NEW PROJECT
A600
AGE
G4/X2

Armadillo Setup New Project
C New Project D>

Flutter New Project
GUI New Project
Python New Project
Shell New Project
Signage New Project

3.246 7OV U b FRRT B

Project name

my_project

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

K 3247 7OV 1Y NEAEANT S
3173. 77V r—avRA
3.17.3.1. VS Code D8

2 ZTlE, EBRIC Armadillo ETH Y L7 7V 5= 3 0= R8#HT 258 DFIEZHBELEST, 7
Az 8T« L7 NIUABEL VS Code ZEEULE T,

2601



Armadillo-X2 &R~ =17l Bk

[ATDE ~]$ code ./my project

3.248 VS Code T my_project ZiTE T %
3.1732. 74 L7 bV EBH
7OV METROTA LI NIUDNBDET,
capp: BT LI NYDHBIERUTO®ED TY,
csre: 77V T—=23 DY —XT7AI)L (HEERFH c) & Makefile ZEEEL TS ZE W,
- build: ZZICEELETT 7LD Armadillo ETEfTENEXT,

- L HEZATZVDREBE/NRELTZDT ALYV MU ZEIBELTWSDT, ZZICHEFAT
ZU (ERFHN s0) ZHRET S ENTEFXT,

- config: WEICEADLZ 7 7ML EENST«L I KUTY,

< app.conf: AVFFDAV T4 TY, iHABRICDOWTIE T6.24 OAVFHEEERET 71/
HERRT %1 ZSRU TS,

. app.desc : SWU A1 X—IHERKT BHD desc 771 TT, BHERBICDODWTIE 6.4,
mkswu @ .desc 7 71 ILZMRET %1 ZSRU TSI,

. ssh_config : Armadillo "D ssh #fEICFERUX 9, 3.17.6.2. ssh #EGICERAITD IP 7 RL
ADKEI ZSRLTLLEE W,

. container : AV U KNEZRITIZAVTFTOREI 7IIDEENZT«L I MNITY,
. packages.txt: COT7 F7AIVICEBE I NTWB/INT—I NS VA N=)LENZET,
- Dockerfile: BE¥iREI DI L HARETI,

. resources: Armadillo ® JL—cFos L2 KY (/) ETIKE&DTs LI NUBETIE—Z
nxEd,

. resources_c:resources EEETIN. CEEB/OV IV NEED 7 7LD EEESNTWET,

- build.sh: RIT7 7 M IILZEIRTBLODAXT Y TRTYT, BEICKHU TATZEEL TL
rEEW,

- bin/c_launch: > FFEEEIRFICETI DRI TMNTY,

T7AINNDOOYFTFOVT 144 (app.conf) TlE C SEDHZEE build/main ZEITLE T DT,
R—LADREBERIGHICAYTFDAV T4 THBIEL TSI,

DYV TV TV — 3 viE. CPU & SOC ORE% /vol data/log/temp. txt [ L. LED3
ERRIETET,

3.17.3.3. ¥IHRE
MHRETIFEIC Armadillo & SSH TS 2 1cH OMER & AFROERZITVET,
ERL27AY 7 b T LI b UNBEILT VS Code ZEEIL T 2SN,
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[ATDE ~]$ cd my project
[ATDE ~/my project]$ code ./

3.249 YR EZITS
VS Code DERA > D [my_project] 5 [Setup environment] ZE{TLE T,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.250 VS Code THIHAEREZTTS
BIRTBE, VS Code DTFEBICUTOL ST —ZFILARIRESNE T,
TERMIMAL

Il Executing task: ./scripts/setup_env.sh

3.251 VS Code 07 —=7+)L
CDY—ZFIETUTDODELSICAALTLIES W,

* Executing task: ./scripts/setup _env.sh

Generating public/private ed25519 key pair.
Enter passphrase (empty for no passphrase): "

Enter same passphrase again:
Your identification has been saved in /home/atmark/.ssh/id _ed25519 vscode

: (HB8)

* Terminal will be reused by tasks, press any key to close it. (3

3.252 SSH RD@ZEMT %
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IRATL—X%ZEZRELET, XRELBWGEEIXMHANET Enter ZHHUE T,
1 TIRRT7L—X%EHREUIBEIE. EROZOBEANDLTLIEEI WL,
CCTMIMEEDF—EHITEI—ZFILAEHLCET,

00

NRATZL—XZRELRGEIR. 77UT—Y3>% Armadillo NERX T 2 RIC/XX 7 L—XDA S
EROSNBIENHD XTI,

ssh DL $HOME/. ssh/id ed25519 vscode (& id ed25519 vscode. pub )
IKFRESNTWEITODT, AV 7 h&/\w o7y 79 BHRFd SHOME/. ssh
HFREFELTLEEI W,

3.17.3.4. ABOSDE Ic&¥% 1> 7T7F OS DFRAE

ABOSDE m/{\—3 3> 1.9.3 BT, »D 2025 & 6 A 25 HLEE(C
3.17.21. 7AY =7 b DER OFIETHICERLIEZ7OY 7 b
THEATEDLDICRDET,

/ J> 757+ OS % Debian iS5 Alpine [cZ%E 9 % ABOSDE DHgE (I

ABOSDE Ti&. d>¥ 77+ OS & U T Debian & Alpine Z8=# UL TWEXT, T74J)L K TI& Alpine
LD LHEHKDABEH TH S Debian HMEASNET,

Alpine Z{#HE Y %1551, VS Code DL~ > D [OPENED PROJECT] @ [Generate development
swu] X7l& [Generate release swu] ZfZ. [Use alpine container] Z&#IRL TS LY,

velopment swu

Use debian container

¢/ UUse alpine container

3.253 ABOSDE T©v 757 OS Z&ERI %

SWU A X—=YZ4EMT BRICUATOT 7 A ILHMERSh KT, ATV TF 0S ICHLET. X
B2 7 71 &REL TSI,

[Use debian container] £32RU KBS :

. container/Dockerfile
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. container/packages. txt

[Use alpine container] Z#2iRLc15E :
- container/Dockerfile alpine
. container/packages alpine. txt

LT DB TIi&. Dockerfile & & U packages.txt ZFERITIHEESZFIEE UL TWE T A,
Dockerfile alpine & KU packages alpine. txt Z{EFET 515H %ﬂﬁ@?“ﬁ’(ﬁ@%g&#?%i@'o

3.17.3.5. Debian A>F77DF«AMNJE21—Y 3V
Debian AV T+ %{ERHI 558, T« ANJE2—3 VUL TOEED T,

T4 ANJUE 21— . debian:bullseye-slim
a3y

3.17.3.6. packages.txt DEZ 7

ABOSDE TldaAYTF+A X=X\ T —I% AV ARN=)LT B=8HIC container T4 L7 KNUICH D
packages. txt Z{EF U X9, packages. txt [CEEEINTWB/\y T —IJd "apt install' AY¥ Y RiZk >
TAVTFAA=JIAVAM=ILENET,

C EEBICLD2BAHEDIHZA. packages. txt [ [build] EWS IRV ELZHITZZE T, EILREBOMIC
FERT 2/ r—I%ig Ej%utb\ﬂj;&ijo

"X 3.254. C ERBIC L DHFICH T D packages.txt DEZH, IC C SRBICLIHERDBRICHEITS
packages. txt DEZHDHZRLET, T Tl /\v T —I %% package_A . package B .
package C & LTWET,

package A
package B

[buitd] @
package C

3.254 C SEEIC & 2MHICH TS packages.txt DEESH
(1) CDINRILBEDIRy T—IEEI RRDHICHEREINET,

EFEDHIDHE. Armadillo ETERITEINZEETIE package_A . package B D#HH1 >V A =)L
2. package C gAY A =L nFTE A,

"[build] package_C" @ & 3 I(C [build] DRICHKITETIC. —1TTNRNYIT—IFEEL I EFHRFE
ADTTEFELIES N,

3.173.7. X777 71 ILDEIR

LToWwWghhORy »%EEITI S &, container/resources ¢ B FIC$H D buildsh ZEJL KAV
TFTFHRNTETLT, EEfT7 71I)LH app/bui ld ICERBESNET,

- [Generate development swul]

- [Generate release swu]
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- [App run on Armadillo]

28 [App run on Armadillo] (& [Generate development swu] X 7zld [Generate release swu] %z
FICETLT, Armadillo I SWU A A=V %A VY AR=)ILUTHELBENHDFT,

buildsh D77 A )L DHFEFIFUTDELSICHE> TWET,

container/resources_c/build.sh DH&.

#!/bin/sh

make -C /vol app/src all

FT7AILTIE. ATDE Lo 7OV 7 T« L2 NURD app/src (A>T FAD /vol app/src I
JE—ah%xd,

Makefile |& app/src ETFICEEE U TWAisH, C AT a3y T/INAEIBFELUE. make all Z%E1T
LTWET,

build.sh DABZZEEIT B ETHEEOEII ROV Y REFEHT ST ENTEETT,
3.17.3.8. ABOSDE TORFEICH T BHIK

app/build & app/lib KD T 71 JLHY Armadillo ICERESINE T DT, E{T7 7 J)LIE app/build .
HESATZ) (EFH so 770J)L) (F app/lib ICEEEBEL TLEE L,
3.17.39. 77V —yaVyERTHIAY T HA X—I DIER

Armadillo ETF7 75—y 3V AEETITHOOAVTFAA—IEERULET, T TERUE
AT FAX—IF SWU £ XA—I%FEAL T Armadillo AN Y XA N—JLTF B8, EHriic 5.4.1.
SWU A X—I DR #ZBUT SWU OFEREET> TLIRE W,

AVTFAA=IDER. EITT7AIILPHESATIYDERL LV SWU 4 XA—IDIEREH VS
Code TITW% 9, VS Code DENRA > D [my_project] 5 [Generate development swu] % 5£1T
LEY,

my_project

(i) Information

App run on Armadillo

App stop on Armadillo

Generate development swu >
Generate release swu

Setup environment

3.255 VS Code TAVTFA XA—IDEHRZITS
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AV FF A A—VOHRITIELIES <BRHDH D FT, VS Code DF—IFILIEUTO &S lLFR
ENBEAVTFAX—IDERERT T,

AVTFFAXA—T% . /swu/my project. tar IC{RIFEL E L7,
./swu/app.desc D/N—T 3 v%&E 1 S 2 ICEBELFE L,
./development. swu Z/ER L F L7=.

JRiE Armadillo (T ./development.swu 4 VA R—JLLTLEIW,
* Terminal will be reused by tasks, press any key to close it.

3256 AV T A X—IDERTET

EB U7z SWU « X—3(d my project T L2 KU TFIC development.swu & WS 7 7 A LA TRE
INTWXT,

3.174. A>5FF7FARADT7 71 IL—EXRT
X 3.257. AVTFTARAOD T 7MIL—EZFRRIT S5 71 DEBETEHLONTWSY 727Uy o952

& T, development.swu £/cld '3.17.8. VU —ZRDEIL K TER SIS release.swu ([CEEX NSO
VTTARDOD T FAILE LT LI NV EZRRLUED,

~ OPENED PROJECT
v my_project
> (i) information

> container L3 E?. O

App run on Armadillo

App stop on Armadillo

Generate development swu

Setup environment

3257 AVTFTADT 71 —EBEXRRI D97
Uy kOFRRIGIE TR 3258 AT FROTZ77AIL—EBDHL ICRLEXT,
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* OPENED PROJECT

v my_project

—

> (@) information

v container
bin
boot
dev
etc
home
lib

media

3258 AYF+ADT 7 IL—EDHI

AVTFARD T 74 )L—E&IZ [Generate development swu] E7zld [Generate release swu] & 317
952ETATDE LICER SN2 YT A X—=IDSEBIELTWET,

ZdDfcb. [Generate development swu] E7z(d [Generate release swu] 217U TWRWEE (L
AVTFTFRDT77AIL—BRERRINEFE A, ZDHEEIFE [Generate development swu] =7z l&
[Generate release swu] ZFlcEITL TSI L,

CDOMBERERT BIcHhich, ATDE ET7AYV TV MDY THA X—
p7 INS IV TFEERLET,

AvFF4&lE "70Y 127 h&-abosde; Z#FERAULET, FlZIE. 7O
VU MED my_project DiFH. A>T FH4lE "Tmy_project-abosde;
ICiED X9,

I-Y—BETEEZDIVTFZEBICERL TWSISE. 203V 7 HiE
Z DR Z ERRFICHIBRS N E T,

LTWET, YVRU Y I YUY FHRTINART77AILBEIRRLT

/ AVTFTROT7 7AIL—BICIK. 771MILELTTa LI N DAERR
WXt Ao
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3.17.4.1. resources T« LY MU ICDWT

X 3.259. resources T« L7 MY, I[ERT &SI ATDE Eo7O¥ 7 o L7 MUK
container/resources =« L7 NUBHB D FET,

@ EXPLORER

v MY_PROJECT

 app

» config

v container

* Fesources

3.259 resources s LZ KV

container/resources 7«4 L7 NUTIC, AVTFFREBMUNRTTZ 7AIERIET« LI N ZEEE
9B ET. FNSIE [Generate development swu] 7z & [Generate release swu] ZE{TFic >
FFRICIE—hFET,

BIZIEX. DT F+HNICH S /etc/adduser. conf = FEZT Z5E (. KE LU /- adduser.conf 7 71 )L
7OV NT4 LY MUICH D container/resources/etc/adduser.conf ICEEB L TLEE L\,

70V T4 LY MUICH S container/resources TOT7 71 ILELIVOTFTas LI N 28T 3
FEFIUATD 2 @0O0HDET,

- IV T7O—-F—%EHET 3
. ABOSDE @O FT+HRNO 7 71 I —ERNMEEERERT 5

ABOSDE DOV TF7HRD7 7 A JL—EBRIHEEZERAIT 52 & T, BENCT 7 MILBEP. Z00
H277AINEEEVGNSBFEIRETT, URICFHERZHRBLET,

3.1742. AT FTARAD 7 71 I —EDBRR

X 3.257. AV TFRD T 7AI—EEZRRIT DY T, OFBRTHLNTWERYVYEI YV ITD
ZET, AVTFARAO 771 I —EBEZBERERUET,
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* OPENED PROJECT

v my_project

ORLIInET

v container
bin
boot
dev
etc
home
lib

media

3260 AYFFRHRD 7 7AI—EZBRRI BRIV
3.17.4.3. container/resources FIC T 7PAILB LT ALY —Z/ERK
' 3.261. container/resources NIC7 71 ILZEBIMT BRY >V DOFKBETHOLNTWSRELEDRY

vEZUYy OSBRI ET, AV T« L7 MYUICEH B container/resources TICT 71 )L%EM
I35 EMNAEETT,
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\/ OPENED PROJECT

v my_project

—

> (@) information

~v container
bin
boot

home
lib

media

3.261 container/resources FIC 7 71 ILZBINT ZRY >

X 3.262. 774 EAZEAN IKRTLDIC. AYYRIXLY RBRRRESNEFITOTTI71ILEEA
ALTLIEE W,

Enter file name

Press 'Enter' to confirm your input or 'Escape’ to cancel

3.262 771 IE&%EAT]

BlE LT, Tadd filey EWST77AINBZANLIELET, "R 3.263.  BIMMSNTcT 71 ILDFRR)
ICRT&Dlc. BIMLIETZ7AILICIE TA) EVWSNY—IDRRENET,
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“ my_project

> (i) information

v container
= add_file
bin
boot
dev
efc
home

lib

3263 BMEnNfc7 71 ILDORR
Ffc. "X 3.264. container/resources FIC 7 ALY —%BIMT 2MY YV, OFRBETEHbLNTWSER
LORYYZIYYIFTBIET, 771ILOEBMERKDODBRIETT LY N ZEBINYT 5 I ENAEE
T,

EBMUET« L7 MUBEKRIC "A" EWSY—IDBRRENET,
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~ OPENED PROJECT

v my_project

—

> (@) information

v container
bin
boot
dev
etc
home
lib

media

3.264 container/resources FIC 7 # LY —%&BINT ZMRY YV
3.17.4.4. container/resources FICHBD 771 ILZH<
'X 3.265. container/resources NICHBD 7 7MILZFRAKRY V) DFEBETEHLN TWEREEDMY
vEIJUwITBIET, AV NTo LU MNUICEH S container/resources TOT7 7 ILEITT «
FICRRTBIENTEET,

ZOfITIK. 7OV NT4 LT NUICHD container/resources T add file Z LT 1 Y ICREI
LEY,

273



Armadillo-X2 &R~ =17 AR

“ my_project

> (i) information

v container
add_file
bin
boot
dev
efc
home

lib

3.265 container/resources FIcH D7 71 ILEREL RS v
3.17.4.5. container/resources FICH D7 7L IE LT T ALY —DHIER

'X 3.265. container/resources TICH B 7 7 ILEH<RY V) DOFRFTHLONTWSRELEDRY
VEIYw T BT ET, container/resources FIcHB T 7AILEYIBRT B ENTEET,

COFITIE. 7OV TV NT4 LY NJITH D container/resources M add file ZHIBRLE T,
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“ my_project

> (i) information

v container
add_file
bin
boot
dev
efc
home

lib

3.266 container/resources TIcH D7 71 ILEHIBRT R

Fo Ly MU LERKIC T 3.265. container/resources FIcHhHd 77 A I 2K RY V) DOFRBET
EONTWBREORYVZ 7 )v I T2 ETHIBRTZIENTEET,

3.17.46. A>TFRD7T7 71 )L% container/resources FICREF
X 3.267. A>T F7HD 7 74 )L% container/resources FICREFET MY V) DFRBETHEHbLONLTWL

ARIEDOMNIVEIY I TBHBET AVTTFRICHD 770270V 8T LI RNJICHS
container/resources FICRELZET,
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v my_project

o~

> (i) information
v container
bin
boot
dev
efc
adduser.conf
alternatives

apt

3.267 A>T FAHDT 741 )L% container/resources FICIRTFET BRY Y

7 74 )LD container/resources FICIREEE NS &, K 3.268. iRERMD 7 7 ILERIN—71 I
~ILSIC. Z77A0IADOARAIIC "U' DY —IDBRRRENET,

"U'ON—2ZF AV KT LY NUITH B container/resources TD T 7AI)LEAYTFAHIC
HZ27F71IOANBNE—THBDIEERLET,
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v my_project

o~

> (i) information
v container
bin
boot
dev
efc
adduser.conf
alternatives

apt

3.268 RERID T 71 ILERT Y —7

container/resources FICH D7 7 ILEREL THERRIT D&, M 3.269. FERD T 71 ILER
IV—71 lkKmgLSlc. Z77M0ILBOAAIC "M DY —I DBRRESNET,

"' DY —2F 7OV I 8NTFo LY MYUICHD container/resources TOT7 7 I)LEAYTFHIC
HBDTFAIILORBICENH D EEZRULET,
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v my_project

o~

> (i) information
v container
bin
boot
dev
efc
adduser.conf

alternatives

apt

3.269 REBD T 7 ILERTY—7
3.17.4.7. TS5 —%KR

container/resources FEAVTFTFRICHD T 7AIEFRIFET« LI NI EZERLT, @ETHhDT77
1IOBEENERDIHEES. "™ 3.270. AT FRICIAE—SNBWNWTEERINY—T ) ITRIT LI,
T77AINBDOAEBIC "E" O —IDBERREINET,

"E" DN —IDBRRINEBER. FDOT77AIFERIFT 1 L7 MUK [Generate development swu]
F /=13 [Generate release swu] ZEfTLTH AV TFFHICAE—nEHA,
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v my_project

—

> (i) information
v container

bin

boot

adduser.conf
adduser.conf

alternatives

3270 A FFAIKIE—SNBNI EZRIN—7

3.17.5. Armadillo [C&EET 2T LI NI RO T 71V

AT FAX=IDNC, UTIRRIT«LZMIPT771)L% Armadillo ICERXUE T, < Tl
AV M&AlE my project ELTWET,

Armadillo ICE%9 %7 1LY - my_project/app/build
NUKRG 771
- my_project/app/lib
3.17.6. Armadillo E Tty b7V~
31761. 77V 5= aYRTHIVYTFAX—IDA VA~

r3.1739. 77U —yaYyEFTRAIVYTFAA—IDOERM, THEB U development.swu %
r3.3.36. SWU /1 X=Y DA VAL—=)l; #ZBULT Armadillo N1 VA KR=JLULTLEEE W,

14 YA ~—)L&ICEE T Armadillo "BifeE LT,
3.17.6.2. ssh #FifEIcERAT S IP 7 RL XADETE

VS Code £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web H'&j
ELTW3 Armadillo D—E%#EZE L. 3IEE LT Armadillo @ IP 7 RL X% ssh EfICERT I &
MTEXT, /2L, ATDE Oy kT —2% NAT ICERE L TWBIHEIE Armadillo h'J A M TR
INFEEA

¥ 3.271. ABOSDE T A—A)LXy kT—7 LD Armadillo ZXF v+ > 9% DOFRETHEHDLILTL
BRYVEV )Y IFBHIET, O—HILRXY NT—2 £T ABOS Web AEfTEnTLW3 Armadillo
EAFXYUTBHIENTEXRT,
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P
ABOSDE EXFLORER

~ MONITOR

Armadillo on the network is not Found,
<0 scan Firsk.

Scanning Armadillo on the network

3.271 ABOSDE T O—A)IxXy hT—Y LD Armadillo Z2RXF+ 9%

X 3.272. ABOSDE Z{#R U T ssh ##GICHERIT2 IP PRLAZERET 51 DRETHOLILTWL
EYX—0%IUwIFBZET, IBELK Armadillo D IP 7 RL X% ssh E#EICERT 2 IP 7RL X
ICERET DI EMTEEXT,
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ABOSDE EXPLORER
~ MOMNITOR
armadillo.local
armadillo-2.local
armadillo-3.local

armadillo-4.local

armadillo-5.local

armadillo-7
armadillo-8.local
armadillo-9.local

armadillo-10.local

X 3.272 ABOSDE %Z £ L T ssh &HilcfERI S IP P RLAZRET %

MX 3.273. ABOSDE ICRRENTWS Armadillo ZE#9 %) OFBETHOLNTWSENY—7%0
w9252 E&T. ABOSDE [cRRENTWVWS Armadillo ZEHFHIT 2 ENTEXRT,
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ABOSDE EXPLORER

~ MONITOR
armadillo.local
P:172.16.65.6
3:05:00

I_'" Il.'ll'!: .

armadillc
armadillo
armadillo
armadillo
armadillo-7
armadillo

armadillo-9.loca

armadillo-10.local

3.273 ABOSDE lcRRENTWS Armadillo ZE#HT %

ATDE ®xw k7 —72% NAT ICEREL TWBIHEY. ABOS Web Zi£g) U TLWRWEEE, ABOSDE
D) X M Armadillo FRRSNBWSESIF. 7OV 7 T L7 MJICA>TW3 config/ssh config
T74INEREVUTIP PRLAZEEZHZ 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

3.274 ssh_config ZiRET 3
(1) Armadillo ® IP ZRL RICEBEZEMZ TLLEEE L,

Armadillo Z#J8{L UicimEaY. 7O0¥ ¥ % E{T79 35 Armadillo %
Z1IBAE, 703 2 KO config/ssh known hosts ICIRFESNTVBA
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T Armadillo ZFR#H TER< D £, ZDHEEIF 7 71 ILZHIERT
%M. TSetup environmenty ¥ X7 ZBETL TS,
3.1763. 77V —> 3 v DET

VS Code DENRA D [my_project] 5 [App run on Armadillo] #3179 % &, T 771
HEZATIVEERLE. 77U —Y 3 0h Armadillo NERXS N TRELE T,

my_project

(i) Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

X 3.275 Armadillo E 7 7V —y 3 EETT 3

VS Code DY —IFILICUT DX Yy E—IDRRENDZIENHDET, INDHRRSNIIHBEIL yes
EABLTTEW,

Are you sure you want to continue connecting (yes/no/[fingerprint])?

3.276 RTKICRRESNBAvE—Y

T7VT—2 3% T93IClE VS Code DENRA D [my_project] h'5 [App stop on Armadillo]
ZEITLTLREIL,

my_project
() Information
App run on Armadillo

App stop on Armadillo

Generate development swu

Generate release swu

Setup environment

3277 77V r—>aveiRTI3

283



Armadillo-X2 &R~ =17 AR

3.17.7. SBOM £ EICEAT 2 &KE

SWU A X—IERIC, ARFIC SBOM 24T 5 ENTE XY, 5Fiflld 3.18. SBOM 4RI
BhaREZITD1 ZZRLTLLES W,

3.178. YU—ZRDEIL R
CITRERUETZ IV r—ya3 Y ) —ZAREUVTEIRT ZIBEDOFIEICDOWTERBELE T,
VS Code DENRA D [my_project] h'5 [Generate release swu] ZE179 % &, Y U—XRRDT
TV5—=23 %8R SWU A X=IDMERRENEXT, FFIIC 54.1. SWUAX—=IDER, =5
BLT SWU O#EREZT> T I,

my _project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3278 YU —XRZEILRT S

U —ZRD SWU 4 XA—=IJ(Tid, ARAOKEREIEEENTVWEEA. &
/ DfzH. VI —RRD SWU £ X—I%Z A4 VXA ~—=)L U Armadillo T
(&, [App run on Armadillo] ZERA L) E— M ETIIERTETE Ao

3179 BEADEEIAH

ER U7z SWU 4 X—1d my project T« L7 MUTIC release.swu EWS 7 71 ILETIRESI N
TWEY,

DO SWU A AXA—I% T3336.SWUAX—IDAVAM—)L; ZZBUL T Armadillo N> X
N—J)L9g % &, Armadillo EEIRICZ U —Ya v EHEELET,

3.17.10. Armadillo F®a>FF 14 X—I DR
16.23. AT+ AV THICEET 27— ZHIBRT %1 Z2RL TSIV,

3.18. SBOM £HiIcCEb SREZITD

ABOSDE Tl& SWU A A=Y DR ERRFIC SBOM BERINE I, £S5 SBOM 4&ld SWU
4 A— . spdx. json [THRD E T, json FZT T ISO/IEC5962 THFRIZE#EE 12> TS SPDX2.2 D7 A+ —
NV NTEHLTWET, SBOM [ICDWTODEFMIFE 76.31.2. SBOM Dty =BT,
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R

SBOM DARLICIE mkswu (6.4 Bl E) &. python3-make-sbom /X
T—IMNRETT, python3-make-sbom /Xy T —I N1 VA =)L
NTWRWES, SBOM [FEM I Ez A, X 3.279. mkswu /\— 3
VHERIANV R, ZETIDEAVAN=ILEDN—I 3 VHERTEF
Jo

[ATDE ~J$ mkswu --version
mkswu /S—> 3V 6.4

3.279 mkswu /N\—Y g VEESRIOYYVR

KRREINBWEEIEX mkswu A VYA M=)l nNTWEHFADT,
'™ 3.280. mkswu DAY X h—=JL - 7w 7F—KIATV R, ZFETL
TAYVAR=ILLTLIEEE W, mkswu 27 Y 77— KT 2HEHIES
EETULTTEL,

[ATDE ~J$ sudo apt update &% sudo apt install mkswu

X 3.280 mkswu D1 VA K—=)L « Py 7F—KIAY VR

python3-make-sbom /Xy o —I N4 YA M—=)LETNhTWBIEHEE.
make_sbom.sh N'E1TRIEET T, X 3.281. make _sbom.sh E1THER
ANV R ZETLT AITDBRREINZDSHERS LIV,

[ATDE ~]$ make sbom.sh -h

3.281 make_sbom.sh E£{THESEIY YV R

FREINBWEEE python3-make-sbom i1 Y XA k=)L TWEE
ADT, T 3.282. python3-make-sbom D1 YA K—)LOVY VR %
EITULTAYRAR=ILLTLEE W,

[ATDE ~J$ sudo apt update & sudo apt install python3-make-sbom

¥ 3.282 python3-make-sbom D1 YA k—)LOY VR

3.18.1. SBOM & RICHERT 71 IV ZHERT S
SBOM OXERICIEUTOZ207 71 ILBARETY,
AT 0T F7AI

. desc 771l

SBOM DERICIEZA Y RIERERLIEAY 7477710 EERLES, AV T4 7771
config/sbom config.yaml. tmpl ([C7RD FXTF, SWU A X—IERRICCOAY T4 T 7 714ILHh5I/\—
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VayvESHET Y IT— KU swu/sbom config.yaml BNERESNET, VY —RBICEIV 74077
TIOHRBZBERBL. EVLWARICEBL TS W, KREBOFMEAFHEIC DWW TIE SPDX
specification v2.2.2 (https://spdx.github.io/spdx-spec/v2.2.2/) &= TEBEL I L\,

SBOM [CEHBAVTFAA—IEDBRICDOWTIE desc 77 AIVICEHSI N TWET, KIEEEHD
SREBICDWTIE 76.31.2.4. SWU A X—Y L [AIRFIC SBOM Z1ERT 51 ZCELEEW,

3.19. £k Ufc SBOM ZX*+ >3 5

SBOM DFFmDVEDIT, RFFYY—ILICANTRIETY I NI 7ICEENZEHEERET
B5ZENTZEDRMETOSNET, I TIE Google ML TWEA—T>Y—X SBOM X F v >~
v —JL OSV-Scanner®! Z2FWT, LY 7 M7 7 ICEAMOBEENEENTVWEIHL EIERT S
HEZBNUET,

%z api.osv.dev [CEFELTWET, &FEESN2DIEFY I MUz 7ICET S
H{TOBEHETI,

- Ny =94

If OSV-Scanner ($fE5E1E%EERT D/, RETRDOY 7 MU 7DIER

- NNy —I TV X7 L(npm, crates.io & &)

- N—=Y3Y

3.19.1. OSV-Scanner ®1 > XA =)L
UTFTOFIEIZTNT ATDE ETITFWET,

OSV-Scanner (& GitHub ICTEIL R EFEHDET 7 7M1 IDEHGEINTWEDTEESZFERULET,
OSV-Scanner ®Y Y —X~R—3J [https://github.com/google/osv-scanner/releases] 5. TR D
£177 71 )L(osv-scanner_linux_ amd64)Z 7 ) v UTH o rvO—RULTLIEE W,

& | ©) Releases- googlefosv-sc X | + i
<« C (O] github.com, B & @ 8 =

Contributors
emmanuel-ferdman
v Assets 1o

16 KB Oct 31

31.2MB Oct 31

30.1 MB QOct 31

30.4 MB Oct 31

Dosv-scanner_linux_armé4 29.1 MB QOct 31

Qosv-scanner_SHA256SUMS 554 Bytes Oct 31

Dosv-scanner_windows_amd64.exe 31.3MB QOct 31

osv-scanner_windows_arm64.exe 29.6 MB QOct 31

[Source code (zip) Oct 31

[)Source code (tar.gz) Oct 31

1 | 1 person reacted

3.283 OSV-Scanner DE{T7 7 )IL&¥o>vO—K

P10SV-Scanner: https://github.com/google/osv-scanner
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FFE

RIC
NAYAN—ILENZET,

. "™ 3.284.0SV-Scanner #4 YA K—=)Lg %, DAYV REE{TI S & T. OSV-Scanner

[ATDE ~]$ sudo install /4> O— K/osv-scanner linux arm64 /usr/local/bin/osv-scanner

X 3.284 OSV-Scanner #1 A K—IL9 3%

o=

osv-scanner ——help AV Y RZFETLT, EULKAYAM=ILEaNTWBEZEZERL TSIV,

[ATDE ~1$ osv-scanner —-help
NAME :

osv-scanner - scans various mediums for dependencies and checks them against the 0SV database

USAGE :
osv-scanner [global options] command [command options]

VERSION:
1.9.1

COMMANDS :
scan scans various mediums for dependencies and matches it against the OSV database

for remediating them
help, h Shows a list of commands or help for one command

GLOBAL OPTIONS:
--help, -h show help
--version, -v print the version

fix [EXPERIMENTAL] scans a manifest and/or lockfile for vulnerabilities and suggests changes

3.285 OSV-Scanner 1 YA M—JLEahfcZ L &MERT 3
T OSV-Scanner D1 YA KR—ILHAETULZE Uz,

3.19.2. OSV-Scanner TY 7 hOz 7O %=BRET 5

' 3.286. OSV-Scanner ZFAWT SBOM ZXF£+ >33, LRI INVYREEXITIBHI LT,

V]

ThUz7ICEENZNOMRHELEZRELE T, < TEAIE LT ABOSDE THELLLTZ YT —
23>0 SBOM ZXF v > ULEI, SBOM ERICDWTIE 16.31.2.4. SWU « X—Y £ [ARFIC SBOM

ZIERT %1 ZZRUL TS W,

[ATDE ~]$ osv-scanner scan —-sbom ~/my project/development. swu. spdx. json ——format markdown (1
Scanned /home/atmark/my project/development. swu. spdx. json as SPDX SBOM and found 97 packages

5 unimportant vulnerabilities have been filtered out.

Filtered 5 vulnerabilities from output

| OSV URL | CVSS | Ecosystem | Package | Version | Source |

R P A [y [y

| https://osv.dev/CVE-2022-3715 | 7.8 | Debian | bash | 5.1-2+deb11ul | development. swu. spdx. json
| https://osv.dev/CVE-2016-2781 | 6.5 | Debian | coreutils | 8.32-4 | development. swu. spdx. json |
|

https://osv. dev/CVE-2021-33560 | 7.5 | Debian | libgcrypt20 | 1.8.7-6 | development. swu. spdx. json
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|
| https://osv.dev/CVE-2024-2236 | | Debian | libgcrypt20 | 1.8.7-6 | development. swu. spdx. json |

3.286 OSV-Scanner ZzFHWWT SBOM ZXFxv V93
QO SHIFREYLIEDRHIC format & markdown ICBEL TWET

LEEDBITIE. development SWU ILEENZY 7 MUz 7HSBHMOEERMEIFMED b FiEHIh
FUo OSVURLFID URL IC7 V7R T 2 & TRIGHEDFHMEERIT ZIENTELT,

3.20. VAT LDTANZTS

Armadillo ETHET SV AT LDORAAENTT LIS, 8E - SEICASHICHAREUVEYATLDT
ARZET>TLREE W,

TARNT—=RAFHB UV AT ALICEKD ERBWEITH, Armadillo THEULU VAT LATHNIZER
MWICTARMNIRZEBICDODWTBNMULED,

3201. 2=V T7F7RXk
REEOS Y=V TANERETRETT,
SYZVITFANTHERTESZRRELTE. UTOLSBEDONETSNET,
- RPEBE IS TY TNz P OBEMELELTLES

HEBRBE TV AT LAZEWEE CUMERE S ETWaL - BEe. REBEZYZ VI UEEBRICRA
SHhOREETEIEULTUESHREENEZSNE T,

RAAENTTUESRT. REBOSVYZVITARNTYRATLANRBELELBWT EZHEFEIT 5L
SlebTLrEEn,

YT+ OFENERIE podman stats AV R THERI DI ENTEXT,
- XEVYY—-IDHET S
F7VT—=3 2 DRASHDARERICK >TXEY I —IDEIZEEDHD KT,

Fro. ERERBO Armadillo [FEARMIC overlayfs TEMEL TWET, ZDfcsh, AR ML —IP
MY a2a—ALYT Y MIRELTWEHER EDFINZRWT, BMERICREL 2T —F [E tmpfs
(XEV)EICREEFEINET, < HZT—RELT. HEFOOTRED T 71 IILDRELER
D. tmpfs LICER EFFURITTLUESZET, XEYNEBDLBLLB>TUERSIZENHD £,

REBOZ Y2V TARNT, YRATLADAXEVZBVWDRSBULHZHEZRL TS W,

AEVDEZRE "®3.287. AEVDEESREDHERAE) ICRI LSIC free AV RTHER
TEXT,

[armadillo “1# free -h

total used free shared buff/cache available
Mem: 1.9G 327.9M 1.56G 8. 8M 97.4M 1.5G
Swap: 1024. 0M 0 1024. 0M

3.287 XA EY DEEZREDHERAE
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3.202. ERERICEFIZEHMDT A

REULEVATLADN, BEUVEEHTTEUSEMET D & IFHREKR THERTETVWSERWVWETD,
LA U, ZFOESBEERDTARNEIFTEHRL, EUKEMEULAWEREB T TCEDLSLBREHEIT HOH
HEEHDTTARNIRETT,

KL< HBZT—RELTIE BFRICEBRPRY NT—IDYMiENTLE > IHBE T,

EEDOYIMTEEICIZ. Armadillo ICEHEL TWBN\—RY 1 ZICESEZ AR WD, BEAEIRL EEICE
BRIV RATLADERIDINBEEZLILKTANTBZERWTY,

XY RT—7DYIMEICIE. BEREZERADILBREDNENELSEEZINTWSED, Armadilo &
H—/NNETTFT =R EDEEUENENZIHI R EEXE LK TANTZERWTT,

ZORICHE VAT AICE > TRE DRERT AN —ANEZSNBETTI DT, HLRALEY
EERUTANERBL THSHE - BERT v TICEA TR E W,

32]. 1—HY—%FEL1—H—FT—HE—EYKBRT S

A—Y-RELLI—T—T—FZ2—FHIRI B ENTEET, - —FREDHIFRTIZ ABOS Web
NERECTEDUTODEBZHIFRL XY,

- XY NT—=URE

LAN WLAN, WWAN DOFREZETHIBRLEX I, WLAN B3I 517 Y hREE T 7 ERIRA
Y hREDOWAZHIERL XI5,

- DHCP &=
- NAT R7E
- VPN 8&7E
- NTP &%&E
ABOS Web DNSRRETESDHDTH > THUTIRHEIERENEE Ao
- Rest APl k=7~
Ul ARI YA XOARA
A—H—F—J DRIBRTIEUTOT—F ZHIBRL I,
- /var/app/volumes 4 L7 MU TDT7 71 )LZET
- /var/log T4 LV NUTDT771IL%EET

1—H-%EE&1—H—F—F%HIRT BICIE Armadillo £ T abos-ctrl reset-default AY > K%
ERAULXY,

[armadillo ~]# abos-ctrl reset-default (1)

Run with dry-run mode.

rm —f /etc/NetworkManager/system—-connections/*
persist file -r /etc/NetworkManager/system-connections
persist file -r /etc/dnsmasq.d
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rc-service dnsmasq restart

/etc/init.d/iptables save

sed —i -e ' /NETAVARK/d’ /etc/iptables/rules-save
persist file /etc/iptables/rules-save

podman stop -a

find /var/app/volumes /var/log -mindepth 1 -delete
If you want to actually run the above commands,
add the -f/--force option.

X 3.288 HIffE 31—V —REL IV —T—F ZHER

(1) AHA Ty arEMIFLZWNES. DRY-RUN E— R EGDERICHIBRIZTONE B A, ERICH]
BRETORBICETINDIIVY REARRENDZDHF T,

RARSNEAVTY REEZUERICHBRENTHELWEEIE. UTOLSIC -fF AT ayaEMMIFTE
TLTLIEE W,

[armadillo ~1# abos-ctrl reset-default -f

rm -f /etc/NetworkManager/system-connections/*
persist file -r /etc/NetworkManager/system-connections
persist file -r /etc/dnsmasq.d

rc-service dnsmasq restart

/etc/init.d/iptables save

sed -i -e " /NETAVARK/d’ /etc/iptables/rules-save
persist file /etc/iptables/rules-save

podman stop -a

find /var/app/volumes /var/log -mindepth 1 -delete
Starting clone to /dev/mmcblk2p1

Cloning rootfs

Updating appfs snapshots

Reusing up-to-date bootloader

Rol lback clone successful

WARNING: Rebooting!

X 3.289 £RIC1I——REELI—Y—T—5 ZHIERT S
OV Y RETRIZEEMNIC Armadillo KBRELET,

AKBM@bitﬁRmﬂNﬂﬁB%ﬁ?éZt%?%i?oAKBW@b#b%ﬁ?%%AH 6.9.8.
A—F-REEI—F—T—FDHIFR ZZRUL TSIV, Rest API HSEITT 2HEIF 6.9.6.16.
Rest APl: I —H—REELI—HY—T—YDEE, ZZRLTLIEE N,

TiI->TLIEEW, Bl Armadlllo Twin ZFBL TW3BEIE. »9

/ BicEk. BUOXRENRELRIGEIE ABOS Web ¥ REST APl =R L
XY NT—UDBEREZIT> TSI,
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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
4.1.1. Armadillo Twin 329 %

Armadillo Twin ZER LT\ AEREBZT5H/IFE. EETTILOFE & FRIC Armadillo
Twin O RE LR D F£9, Armadillo Twin OZHOFEMIC DWW TIL, =, FBEDORGER
BIEICEBVWEDELIESI W,
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412. V—RIALEHEE

EFJET)L’&%E%‘ BERICIHNBEINBETICU—RIALDERELVLET, AEEY MPIVEDE
EETIBADEEG, 7Yy NN—077 /PREEEEICL> T, BB TR TESZLEHDTT,
UM, FEFSIHBEDEEETTILDHEG. MBI TICEFREZ WIS ZEBRHDET, MBICH
mEEE - BAI2B8RY—RIMNLZERUCRATY2—-U V7 28BWLET, e YE—b
BEZT5H%ETCH. RMEERISBVLSBEYBEEOERZEEEN VLT,

U—RIALEBRR - FAIVTICEL>TREBDXRI DT, #ME. BHEZE, CHRAORFTREEIC
BEWEDELLZE L,

4.1.3. Armadillo #IRE DEIE - BEFE

BEHKEN Armadillo ZIMRERICRICRT ESBF YT Y IEE, HAILT, REBEZEBLEEZT
W9,

- Y IR FEEAH
- Armadillo Base OS 7 7Y —y 3 AV T FA A—IDEEAH

- RET7AILDEESAH

eMMC O0F—4% 15> ‘/%E&“E@“%%Ai-’“* FAIEZTAHFICTIT > TSI W,
eMMC OF—%UF>yayDREICEALTIE 6.25.eMMC OF—4%UFvy 3y, %25
BLTLRESIW,

- BIERRDEMILT

- SD A1—R/SIM 11— R/ RTC /Ny 7 7 v TE MFEDER
- IREREARER O T — - SRR DR
- BERFHAEFRNDHEHAH
- RE
- Armadillo DZ ¥ ANiRE
- MAIZTEROBEER - HERE
- BRRE
- THEESE
- RS
BE®D BTOBUild To Order) Y—EX%FIAT 2T, INSDEED—ZETY NY—0FT0 /
AFEET - ElEEHDOIREET Armadillo 2RI 22 EHAEETT . BRIIWLEEFINEEKICELD
TRIUIE LT, BROER. FEEOHE. REEEEOM—YI XN EEZ 3 EEFTLIEANEL
BOT—ZANEZNTY,
Efeo BTOY—EXATREERFTERBRWLSBF YT VT BRE. FRICDOWVWTIE, RlEAIRELE

BECHBNT 2%, BlOXNESZT B ETHRATEZEEHSIVET, HFULLIIEMHBYDEZE,
it.‘ji(__ﬂjﬁﬁ@ﬁji/u'ftfir_ (asy 25/ S =Y AW
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teln
m
i

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<L DT TH
ERFERRTES "THMELY N CBERTO TBEETIL) O 2BENHDIT, BEERETIE 8
EETI, Z2ZHBALLEE W,

'EETTI, KIEFAC 7T TIEDATVa VENMMTBEBESNTEDFREADT,. REYEERD L.
FKEFEBBEOWWELULES, AV Py T—EBICDWTiE M2 8RS AY 7 v S ZTHERLLLETV,

A421.1. BESA YTy TRICEZATFNRTVWBY I NI T

BES ATy TRICEZAFNEY 7 MU 74 X—Y(Armadillo Base OS)id. 7v h~N—20F 5
JTRBEUTWBEEANA=IERDET, e, VINDITPN=I a3 VEBETDIENTET,
SV F I THBREFREERALU TWEEXT, Do, MmED Armadillo EERTIE. FAF
ERFE TSI L /= Armadillo Base OS E B4 2/N\—I 3 YNEZATNTWBAEEENSB D £,

Xfc. 77V =23V THIOVWTRAHESTATNTVWARWREERD XTI,

Mmk. BEHROBEIRTY IRV 7OESAMEENMDEERDET, FULIF 4.3 BER
DAX—IEEAHFIER & HERLLLS W

4.2.2.BTO Y—ERXZHIAT %
BTO #—E R, £3IA—F—HKA=1—N5BRL T Armadillo DEERE —EFRVLLITEE
BY—ERTY, BESA VT Y TROHEEN—2E LT, BHTZEI1—LOBELT—Z. AC

FETIDERE BEEZMBMD SD H—RP SIM A— ROEH. BERSEEDY 7T 7 A X—
VESAHRBE, XZ1—ANSIEERRRBRF YT« VJTHBEZER - HET 5 EHHARETT,

IRFEREBIEXRCET Y hY—7 77/ OBONSEBHUIAHWIEIT T,
BMECElC. WDTEREEETERWVMEEN T VWE T, e, REEROERZDHERE BTO

H—ERICRBIETHZHEEEHDEFT, U IE Armadillo 1 k®d BTO H—E X [https://
armadillo.atmark-techno.com/services/customize/bto] %z CHEFEL F£2 X L\,

43. EERDA X—IYESIAHFE

EERICHELFEEIERERICE>TERDEFIN, AELEY 7 MU 7% Armadillo ICEZEA
DFIBINITERIT S EICHEDFT, Armadillo Base OS BHHBICEWT, EERKICEEDY 7
D7 HEEZSADRICIE. UTO2 DOFEFEOEEShEAWVDEERTEET,

cAVAN=IWTARIVZRAWTY 7N D 2 7 EEZAD
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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
FEBIRLTLEE W,

%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
FER XYy b FAYwy K

AVAN=ILT 4 RY

- A VAN ORIRAEZETES D LR

JU7NDOTYTL—rDEBRSIhTWS

- A YA M—ILORHRERIE. microSD 11—

RRICYTIILVRAIY I NZEBY 7Z1TR
DTEHER Y E(CHREL LT L

A YVAN=IERTIREY Y REV E

¥ a—RNICTBiHIC Armadillo DT —X
ZHRITZRENDH D

CBHWTWBR Y RTLAZEZDEFEFA VA M—

T4 RTICT B, BREBOEELA
A—IHSFHTRUBEEZHET ZFIE
MESEN

SWUpdate

%76, Armadillo D7 —ZA%BT 2 HE
yaAVAS A

DT RBEERBHET Y 77—~ 2 RlEE

- SWU A X—TDERLICIE, mkswu Z{EF

TEZBEE desc 7 7 7LD AE%
MBDRELH Do, BIRBYUEDSIC
SWU A X—=YZEHRIEB/\—RI)LHD
r=1n

79 BREL A
- OYOBUSRE, 1V A h—LETEOLE
PRELBEFES TRRT RENBD

BERDODAA—IJESAHAVAN—IT 1 AV =2ERAT 2551 44 AV AN=ILT 1R T %
RAWTAX—IBEAHT B, [EATLES W,

BEROA X—YEEIAMIC SWUpdate AT 2155
EAHT B ITEATLIEE W,

44 A VAN =ITA RV ZFAWTAAXA—=—IEZIAHT S

B335 A YVAM=ILTA4RVICDWVWT) THEENLIEEES 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,

&, T4.5. SWUpdate ZFHWTA X—IE

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>

43 EFBD T 71 )LISA % [etc/swupdate_preserve_files ICIBEET
4.4.2. Armadillo Base OS DOEH

M abos-ctrl update ; T Armadillo Base OS B CT=ZF 9,

/etc/swupdate.watch [CEEEH SN TWS URL O SWU /1 X—ITFPYvTITTF—RhZTWEITDT, T

74U N TlE 8D Armadillo Base OS A7 Y 77—k UX T,

Armadillo Base OS 3.19.1-at.3 {gjM/\—3/ 3 > T abos-ctrl update
EHFETER WA, /etc/swupdate.watch 7 7 1 JLICEEEH I N TULR WS
EBlEED URL IcH D SWU 14X N—JLRIEETY,

'™ 4.4. Armadillo Base OS #&Hlc7 v 77— hr9 %, [CR9TIAT YV
R%Z%£{T9 % Z & T Armadillo Base OS Z8HHiRICT7 Y 77— KN TEZXT,

[armadillo /1#f swupdate -d '-u https://armadillo.atmark-techno. com/
files/downloads/armadi L lo-x2/image/baseos-x2-latest. swu’

4.4 Armadillo Base OS #&¥#ic 7Yy 77— kK93

ERICETSNERREBNICERBL XY,
443. XAT—ROWERBELERE

r3.1.5.1. initial setup.swu D{ERL) T SWUpdate OB 7 v 77—~ =T o> cBic, &1 —H—
DINRAT—REBEEZULXUTco AEFRIIOTA Y UPT VWL SBEHMB/NZIT—RICLTWVWSEZ EHE

KHZDT, BRICEABLBWELSICZDY A I VI TERER/NZAT—RICEELTEEXRL £ 5,

[armadillo /]# passwd (1)
Changing password for root

New password: 9

Retype password: 0
passwd: password for root changed by root

[armadillo /]# passwd atmark (4)
Changing password for atmark

New password: 6

Retype password: 6
passwd: password for atmark changed by root

[armadillo /]# persist file /etc/shadow (7]

45 NRAT—RZ2EET D
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root I—H D/ RAT—RZZELET,

#FLUWroot I—HA/IXT—RZAALFET,
BEHLWL root I—HAH/IXT—REZAALET,
atmark I—HD/XXAT—RZZELFT,
#ULWatmark 2—HE/IXZAT7—REAHDLET,
BEHMLWatmark 2—FA/IXZXT—RZAALET,
IRZAT—ROEBEZKf{LSEETT,

444 ARV ARATLEZEA VAN =ILTARVICT S

Armadillo Base OS Tid. BEEBUL TWSIL—K T 7MLV AT LR T—hA—5—ZZDFZE
AVAR=ITARIAA=—IEVLTERTEZIENTEXRT, A YAM—IT A RITAX—IDAER
FESZBEHDET, TNZTNORFHETEHET,

- VS Code ZfER UL TERK

ATDE & VS Code UL T, BARUICYATLADA VAR =T ATAX—I% USB XE
FlZERMUET, USBAXEYlF viat b UK I extd FERXTT7A—< v b U, ZEZFED 10GB UL ED
HOEFERALTLEEIW, VS Code ICHAEATIRTYY 3> THD ABOSDE #1 V AKM—ILT 04
ENHDOET,

- ANV RZAVUDSER

abos-ctrl make-installer IY¥ Y K%&EE{TI 3 & microSD I—RICA VAN =ILT4 AT7AAX=Y
HEERITDENTEET, AVY RETRIIC. Armadillo BX1 V5 —X v MNcElRanTtEh., hD
10GB LLEDZEZERENH S microSD A—RHIBAINTWSZ EZHER LTI W microSD 1—
RARADTFT—ZIEA VAN —=ILT 4 AVEBRFICEEZE SN THEATULESD T, BDERT—FIEFH/\y
IT7YTER>TEWVWTLEET W, microSD I—REICA VYA N =ILT A RTAX—=IFERULTIE
B, AVAN—IBIERDY T IIVAV Y TN ZETITBIENTETY, COEENDERGEEIFE
NYRSAUDNSDERZHELXT,

ARV RZA VDS ERT BHEIE. Armadillo @ JTAG & SD 77—k, U-Boot Y R70OYV
ThEEWETZ2A VAN T A RIAA=—IHERTDIENTEET,

4.4.5. VS Code ZfERA UL TERT B

ATDE & VS Code ZfEALT. ARV ATLADA VAN =T A7AX=IZERLET,
r'3.1.3.VS Code v b7V 7y ZZ#EI|C., ATDE [C VS Code AT VATV 3vZA VR
R—=ILLTLEEW, VS Code ZERLTA YA M—ILT 1 RV 4R T 2HEFUTOFIRICARD X
ER

- VS Code ZERULcA Y A N—ILT 1 ATYERA SWU D4R

- Armadillo IZ USB XEY Z#EA

- AVAN=ILT 1 RVYERKE SWU Z ABOS Web 50 > X h—)b
- USBXEYLEICAYARN =T A RTAX—IZERK

I >R i~ o

CO¥EEEFER T BICIE. UTIRRIN=IY3 VDY INI T 7HRET
AS ED
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- ABOSDE 1.6.0 XX E
- mkswu 5.3 Bt
. abos-base 2.3 MUk

4.45.1.VS Code ZERA LA YA M—=ILT ¢« AT 5B SWU DAERL

VS Code OERAL > D [COMMON PROJECT COMMAND] h5 [Generate Installer On USB Swu]
EETUED,

~ COMMON PROJECT COMMAND

Generate Initial Setup Swu

Generate Container Clear Swu

Generate Installer On USB Swu

4.6 make-installer.swu Z/ERT 3
Ric, NREFBERIRULET,

1t to create an installation disc

X 4.7 HREFEZEIRT S
BECER SNBSS, VYV —ILIcAToasrEhshxd,

/home/atmark/. vscode/extensions/atmark-techno. armadi Ll lo-base-os—-deve lopment-environment-1.6. 0/
shell/desc/make installer usb.desc OD/X— 3% 1 b 2 ICEBLFE LT,

Enter pass phrase for /home/atmark/mkswu/swupdate. key: 0

/home/atmark/mkswu/make installer usbh.swu Z{ER L £ L7,

To create Armadillo installer on USB memory install /home/atmark/mkswu/make installer usb.swu in
Armadi llo

% Terminal will be reused by tasks, press any key to close it.

4.8 make-installer.swu KOO

(1] INAT—=RDANERDESNTT DT, LA swu ZERLIcEEERMUNRAT—RZAAL
ESEN

/home/atmark/mkswu =« L2 MU RIC make-installer. swu DMERE T,
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4.45.2. Armadillo Ic USB XEYZHEA
Armadillo [CEBRZIRAU. 1Y AM=ILT 1 RV ZREFT 2HD USB XEVZBAL TIZS LY,

USB XEUE vfat LK I ext4 BERXTT7A—T v hL, ZEREN
10GB U EDHDEFERA LTS W, Armadillo-X2 A®D USB XE

DYTV

EARETT,

AVARN=ILT AR A A =L installer.ing E VWS LRI TREL X
9, I TICAZD 7 7 ILDEET DHESIELEETINET,

4453. AV AM=ILT 1 AV {EBAH SWU Z ABOS Web 51 VX ~h—)U

ABOS Web ##EHL T. 4L make-installer.swu 24> A M—J)LUZET, 6.94. SWU 1 VR
k—JL) Z#ZZ&#I(C make-installer.swu &= Armadillo N1 X h—=J)LLTLZE W, EfTEIZ ABOS
Web EIT TH 4.9. make-installer.swu 1 VX h—=JLEEOOY ) L5407 MNKRRINET,

SW 7y 7O0—KR5xET

kill -a’

make installer usb.swu #4 YA h—JLLF T,

SWUpdate v2023.05 git20231025-r0

Licensed under GPLv2. See source distribution for detailed copyright notices.
[INFO ] : SWUPDATE running :
[INFO ] : SWUPDATE started :
[INFO ] : SWUPDATE running :
[INFO ] : SWUPDATE running :
[INFO ] : SWUPDATE running :
[INFO ] : SWUPDATE running :
[INFO ] : SWUPDATE running :
[INFO ] : SWUPDATE running :
info "abos-ctrl make-installer ——noprompt —-output /target/mnt/installer. img’
[INFO ] : SWUPDATE running :
[INFO ] : SWUPDATE running :

[INFO ] : SWUPDATE running :
customization script at the end of

[INFO ] : SWUPDATE running :

[INFO ] : SWUPDATE running :

[main] : Running on iot-a6e Revision at]l

Software Update started !

[install single image] : Installing pre script

[read Llines notify] : No base os update: copying current os over
[read lines notify] : Waiting for btrfs to flush deleted subvolumes
[install single image] : Installing Copying installer to USB device

[install single image] : Installing swdesc command nochroot ’podman

[install single image] : Installing swdesc_command nochroot --stdout-

[read Llines notify] : Using installer image on image fi le.
[read Llines notify] : Would you like to create a windows partition?

[read Llines notify] : That partition would only be used for

[read Llines notify] : install, leave at @ to skip creating it.

[read Llines notify] : Custom partition size (MB, [0] or 16 - 364): 0
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[INFO ] : SWUPDATE running : [read lines notify] : Checking and growing installer main partition

[INFO ] : SWUPDATE running : [read lines notify] : Resize device id 1 (/dev/loop@p1) from 513.00MiB
to max

[INFO ] : SWUPDATE running : [read lines notify] : Copying boot image

[INFO ] : SWUPDATE running : [read lines notify] : Copying rootfs

[INFO ] : SWUPDATE running : [read lines notify] : Copying appfs

[INFO ] : SWUPDATE running : [read lines notify] : At subvol app/snapshots/volumes

[INFO ] : SWUPDATE running : [read lines notify] : At subvol app/snapshots/boot volumes

[INFO ] : SWUPDATE running : [read lines notify] : At subvol app/snapshots/boot containers_storage
[INFO ] : SWUPDATE running : [read lines notify] : Trying to shrink the installer partition...
[INFO ] : SWUPDATE running : [read lines notify] : Shrinking the installer partition..

[INFO ] : SWUPDATE running : [read lines notify] : Cleaning up and syncing changes to disk..

[INFO ] : SWUPDATE running : [read lines notify] : Installer updated successfully!

[INFO ] : SWUPDATE running : [read lines notify] : -rwxr-xr-x 1 root root 687.0M Jan 23 15:12 /
target/mnt/installer. img

[INFO ] : SWUPDATE running : [install single image] : Installing post script
[INFO ] : SWUPDATE running : [read lines notify] : Removing unused containers
[INFO ] : SWUPDATE running : [read lines notify] : Command 'command podman rm -a -f’ output:

[INFO ] : SWUPDATE running : [read lines notify] :
9f4f64ec1926d17e75de4060dac4ad48e66ca3d9535c408f632e4e2dedbafasdf

[INFO ] : SWUPDATE running : Installation in progress
[INFO ] : SWUPDATE successful ! SWUPDATE successful !
[CINFO ] : No SWUPDATE running : Waiting for requests...
swupdate exited

AVAM=IDEILE LK,

4.9 make-installer.swu 1 > X k—JLEEOO Y

SETHE. USBXEUZIKWTLIZEW, HU. T7—HIHEHBEIF Armadillo-X2 DERZEBRAL
TPHELTLIEEL,

4454 USBAEY LICA Y AN =T 1 AT ARXA—=IZERK

MEICERIZT UBES. USB XEY EIT installer. img BMREEINTWET, D installer. img
% microSD I—RICESADCETA VAN =T RV EERT D ENTEXT, EMEMESRICDW
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T T446. 1V AM=ILT 1« RV DEEERZTS) Z2SBLLEIVW, INT, VS Code ZHEAL
TAVARN=IT A RV ZERT DHAEICDOVWTIFKT T,

446. 1V AN—=ILT 1 R DEMERERZ1TS

EBRUTcA Y AN =ILT 1« AV OFEERZERL TSV, FRICERLU K Armadillo LA DE
EHIREICEDET, Tlew 1Y ARN—JLED Armadillo ® eMMC ROF—F ld FE2=SINTHEZ S
H. RERT—HIEFHNYITYvTER>TENTLEEL,

MA44 ARV AT LAZA VAN =T AXVICTS; OFIETHEALE USB XE DHIC
installer.img NEELEXEI DT, ATDE ETZDA XA —I%ZH &I microSD A— Rl VA M=)LF7«
AU &ER L TLZE W, ATDE EIT installerimg ZE—U7ciHa. AV RIFLITO L SIcARD %
9, /dev/sd[X] D [X] I& microSD ZRIXEEIBEL TL LI,

[ATDE "] sudo dd if=installer. img of=/dev/sd[X] bs=1M oflag=direct status=progress

A<y RTERLL 2 microSD O Y A R—=ILT 14 XV %, 4 VA K—JL%ED Armadillo IC#EA
LTLEEE W, D%, SW2 (ET/\1 AKEATYF)%Z ON ICLTHhEEREZANET, Armadillo
MAYAN=ILT 1 AUV SEEL. BENICA VA N=ILAT ) TZSDBEEL XTI,

LIE5<T3E Treboot: Power downy &ERRESNZD T, Armadillo DEREZYVID XY, FD#E
Armadillo /5 microSD 71— R%ZikE. SW2 (&7 /N1 ARERXT v F)%Z OFF IcLFXT, BEE
RaE/ATBIET, 1VAMN=IVIEFTETTI,

ERRIcrO—> Ufc Armadillo BMEEUT@BD OENME%R 35 & &2 FERLTLIEE W,
447. ARV RSA VD LERKT S
4471.JTAG & SD 7— & EMWLT S

ANV RSAVUDSERT BBEIE. Armadillo @ JTAG & SD J—KEZEMICT DAV A M=)
FTARIAR=IHERT DI ENTEEXT,

Armadillo O HfarkFiE. JTAG R—hEEMBEFEFTCHAESNET, JTAG WNENLREFETIT EKE
ENEEOHDIA—REETITD. XBVEY Y IUTEBREEF 2 7RBERENODEIT L EDTAN
AREE TR D £,

SD 7— K& SD X T« P 2iEd 21 TRE Y ZEMREETI N TDORME. SD X7+ 7 DEHP
MEICE>TYRTLADEA, SD 7—hZFALEF 27T —MRICNI IHENEZSNET,

JTAG & SD 7—hOEMLIEINSDEF2 VT URTICHULTEMTY,

JTAG & SD 77— M EEWICT BICIE abos—ctrl installer-setting A¥Y REEFTULET,

SD 7—hMEYRTLDEIHOEEEHIB>TWET, SD 77— =&ML
FT5ZEICE>T, eMMC 77—k TlEREI TE R VWIREICIHE > 2B S,
BT ITAG DEMMENKRESNTWD &, _FE&EIEI?%L. ENTE

BWTFNARICHD (RETZUHEWV) AlgEENH D EIcBELTL
k=R AN
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& SD J—hEEMICTIRETHD. FHFEAD Armadillo @ JTAG &

/ LA VA N=ILT 1 AU Z2ERL THE{L U Armadillo @ JTAG
SD J—rDEMICHRDZ EFHDEFEA,

[armadillo /]#f abos-ctrl installer-setting
Would you like to disable JTAG in the installer ? [y/N] (1,

y
JTAG disabled setting for production Armadillo has been configured.

Would you like to disable SD boot in the installer ? [y/N] @

y
SD boot disabled setting for production Armadillo has been configured.

4.10 JTAG & SD 7— b= EXM1LT 3

(1) JTAG 2#Eb 9 2581y ZEAALET, EMELBWSEMAHAATET Enter F—%HL
TLEE W,

(2) SD J—hEEWML T DHBEIF y ZASDULET, EMMELBWSERIZMAEASTET Enter F—%
HLUTLIEE W,

IREDREMBEEMEST BT abos—ctrl check-secure AY¥ Y REFEITUXT, disabled DIFSITHE
LT BEREICKE>TWVWET,

[armadillo /1# abos-ctrl check-secure
- JTAG access disabled for mass production.
- SD boot access disabled for mass production.

411 JTAG & SD 7— M OREEZHETET S

REZVLY NTBICIE ——reset A S 3> %FFT abos-ctrl installer-setting AV K%ZX1T
LE,

[armadillo /]# abos-ctrl installer-setting —-reset
cleaned up all settings.

412 JTAG & SD 7—hOFREEZ VLY FT3

COFETHER LA VYA M=ILT« RV DERBIFEEZICITT>TLES

W JTAGH KV SD T EEWEL LA Y A M=ILT ¢« AU THIEAL
U7z Armadillo (&, BUOINSZBMICRT & ETERLEDEFT, #
DIcHREEGRERBICINSDA VY —T7 1 —REFERURESERTH
TERLLRBRBIAICEEBELTLLEE L,

4.4.7.2.U-Boot DAYV R7AY T hZEMLT S

OAXYRSAVUDNSERT DERIE. Armadillo @ U-Boot DAY Y RT7OY I NEEICT Z1
ARN=IVTFARIAA=IBERT D ENTEXT, U-Boot DAYV R7OV T NEEXICT DIl
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abos-ctrl installer-setting ANV REEITLET, DAYV RICED, SD 7— D U-Boot D
Ay R7O0V7NbREEICENELINET,

Boot DAY Y R7OV 7 NZEMICT BHERETH D, FHFEAD Armadillo

p? B UM VYA =ILT 1« AV ZERB L THHL U7z Armadillo @ U-
D U-Boot DAY Y R7OYVIEDNEMICHRD I EFHD FH A,

[armadillo /]# abos-ctrl installer-setting
 (BBg)
Would you like to disable boot prompt in the installer ? [y/N] 0

y
Boot prompt disabled setting for production Armadillo has been configured.

M 4.13U-Boot dav Y R7OV 7 N=2ESMLT S

(1) U-Boot dOY Y R 7OV 7N EZEMETDHERIE Yy ZANLET, EMELLBWESIEAHA
Y Enter T—ZHMLTLLEE LN,

IREDREMBEEMEST BT abos—ctrl check-secure AY¥ Y REFEITUXT, disabled DIFSITHE
LT BEREICHE>TWET,

[armadillo /1# abos-ctrl check-secure
1 (HE])

- boot prompt disabled for mass production.

4.14 U-Boot @AV R7OY 7 M DOREEZERT

HEZVLY NI BT T]]4.12. JTAG & SD 7—hDEREEZY Y h9 5 EFEERIC. --reset
A7 3 %MIFT abos-ctrl installer-setting ANY Y REETLTLEE L,

4473 AV ARN—ITARIAX—IZERT B

abos-ctrl make-installer AY¥Y REZZETU T, microSD H—KRICA VAN =ILTA RIA KX =%
SR UEYD,

[armadillo /]# abos-ctrl make-installer

Checking if /dev/mmcblkl can be used safely...

It looks like your SD card does not contain an installer image

Download baseos-x2-installer-latest.zip image from armadillo.atmark-techno.com (“170M) ? [y/N] @
WARNING: it will overwrite your SD card!!

y

Downloading and extracting image to SD card...

Finished writing baseos-x2-installer-[VERSION]. img, verifying written content...

Would you like 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] or 16 - 29014): 500 (2]

Checking and growing installer main partition
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Trying to install mkfs.exfat (exfatprogs) in memory from internet

fetch https://download. atmark-techno. com/alpine/v3.19/atmark/aarch64/APKINDEX. tar. gz
fetch https://dl-cdn.alpinelinux.org/alpine/v3.19/main/aarch64/APKINDEX. tar. gz

fetch https://dl-cdn.alpinelinux.org/alpine/v3.19/community/aarch64/APKINDEX. tar. gz
(1/1) Installing exfatprogs (1.2.2-r0)

Executing busybox-1.36.1-r15. trigger

OK: 148 MiB in 197 packages

exfatprogs version : 1.2.2

Creating exFAT filesystem(/dev/mmcblk1p2, cluster size=131072)

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/mmcblklp1) from 520.00MiB to max
Installer will disable JTAG access

Installer will disable SD boot after installation
Installer will disable uboot prompt

Environment 0K, copy 1

Copying boot image

Copying rootfs

Copying appfs

At subvol app/snapshots/volumes

At subvol app/snapshots/boot volumes

At subvol app/snapshots/boot containers storage
Cleaning up and syncing changes to disk...
Installer updated successfully!

B415 ARETROVATLZA VAN =T RATAA—=IILTS

(1) y ZAHU Enter Z8BTFLZE T,

(2) AVAN =T AVRICA VAN =)LOVZREFLEWEERE, BHRICFERTE%5E 2 /8 —
T4 avERBELEYAXTERLUET, Y1 XEAHDLU Enter 23T UE T, 55l 4.4.7.4.
A VAN =IEFICEEOYTIVAZ U TN EETIT D) #28BLTLEE L,

Minstaller updated successfullyl; &&xmE L, EEFIC microSD I—RICA YA =ILT 1 R
JAR=IZEZTADLIENTETWVWET, Armadillo h5 microSD A—RZikEL T ZE LN,

TtXa2VTs—DBEENSE, I VAMN=ILTARAIVICELBZDAVAN=ILE
TECUTOZ7 71 ILEBERLTED XTI -
. /etc/machine-id (T V4 LAEAFERIFHS)
. /etc/abos_web/tls (ABOS-Web @ https )

. /etc/ssh/ssh_host *key* (ssh " —/\—D#E, QRIFTNIXFERLFE
A) ABOS 3.19.1-at.3 LIf&
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D7 FA I EEEBEICEBELUZWEEIE 4474 14> A N—)UEFICfE
BOYVIINAVY TN EZETT S, THIHLTLESIWL,

4474 A VAN —IRKICERDOY T ILAV Y TR ERTT S

ER UTcf Y A R—=ILT 4« AT DFAEDIBATIC. installer overrides.sh EWS 771 ILEZTY TIL
29U TRNEZRBET DI ET, T YAN—JVBORIEZ TERDNEZTHRS ZENTEET,

installer overrides.sh [CECEH S hfc TR 42 1 VA MN—)LHRICETEINZEEH ICRT 3204
FIDBEHDHD., FNENRFEDTA I VI TEITINET,

R42 A VAN RIEERTESNZEK

B wE

preinstall AV AR=)LH, eMMC D/X\—F « ¥ 3 YRR EISNBRIICETSNET,

postinstall send_log B ZBR< 2TOA VA M= LABORICETINET,

send_log E2TDA YA N—)VBHITET ULRICETEINE T, IHEUEBICA Y ARN—)ILOJERETEET,

installer overrides.sh ZEL fcHDH >V FILELT. A VAN =INTARAITAA=IDE T /)\—
TAvavRkO 444 BEUEVRATLEA VAN =ILTARAVICT D) TERLIZOTHNIEE 2
JIS—F 433 VETIC installer overrides.sh.sample ZFHELTHN XTI, COY >V F)LEIE—L
TIRETZRELT, TRVWEWLEBZSRL TS W,

ERL U 7z installer overrides.sh [&. 1 YA R —=ILFA4RIVDE1NX—FT 03V (TRNILEIE
"rootfs 0"YH\. T4.4.4 AUV RATLEZEAVAN=ILT14RXJICT D) TERLIEDOTHNIZXE 2
IN—T 143> (FRNILAIIE"INST DATAYDE TICEEET 5 & TEITENET, MAICEREL LGS
& B2 NX—Frs¥avICBRELUERIEHINET,

AVAN=ITARIDET IN—FT 1 avidbtrfs. E2/—FT 137
Videxfat TT7A—T VYV REINTWBES, E2/X—FT 43 VDH
Windows PC THNY DY MU TTHRAEETIT D ENTEZET,

BERLEN installer overrides. sh Z5ER T ZHAIC. {KIC Windows
PC UNEERENBZWESTH, F2/NX—T1s¥avzERLTELZ
ETEEETROIIENTEDEVWS AU Y RNEHD ET,

InNZzHREITZZET, EHED Armadillo IEX U TENZNICERZEEIP 7 RLAZREL
D, BBV ZVRANDERREBREZBAECEICKRBLED LIEWRE, BRSEICERDIREZITED
REFZMABEEETRSIIELAHETT, UT TR ZOEEZFIAL T, BAERCEICELRDIEEIP 7R
LRAZRET DHAEE. AVAN—IETHOOV Z2REITDHEZBNMILUET,

INSZREELULLBWERIE 448 41V ARN—=ILDET) ICEATLEZ L,
4475 AR EICERDIEEIP P RLAZERET S

AVAMN=IBFIEEDY T IIVAV ) TN ERTTEDHEEEFIA L T, EE8D Armadillo I LT
BERZEEIP7ZRLAZED Y TEBHEBNLUET,

INST DATA N installer overrides.sh.sample & ip config. txt.sample [FEAHR & ICELRD IP 7
RLAZEDIRZUEBEZTRSY Y TILT7A4ILTY, TN 21 installer overrides.sh &
ip config. txt [CUR—ALTFTBIET, ipconfig.txt ICEEFHEINTWVWDIEEDED ICEEKT EICER
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BEEIP7RLAZRET DI ENTEET, 22 ITRFRLEFADT, FlllZFZNZNDT 7

TILADERE SR TS,

SEIFZFENZNO 7 7 ILOARRIGEECIFERALE T, TV TILZFDEFTIA.
DODAB%Z X 4.16. ip_config.txt DAR; ICRULET,

ip_config. txt

#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
ENETMASK=24 ©

#f 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 eth@
HIFACE=etho O

4.16 ip_config.txt DRA

CDAVAR=IT 4RI TEDIRD IP7 RLADHBEDHKED ZERELX I,
CDAVAR=IT 4RI TEDIRSD IP7 FLADHBEDKEDLD ZEELX I,

nTtwxEd,
T—RhOzAT7RLAZIBELE T,

Q00 000

T7AIWRTIXAY R T RSNTVWET,

XY MRRVZEELVLE T, BEELBWERIE 24 ICBRDET, TT7AIMTIAXY RTINS

DNS7RLZXZIEELEY, EIOOVTXYZETEAVI U RLABIBETEX I,
IP7RLRADEEETHRSAVI—T71—RAZEELXT, EELAWVWGSIZethO ICRDFT,

IP 7 RLZZEDIREDHBEE. TNENDA YA R—ILT 1 R HED iR

If AV AN IMERDAIMEDBIC, BEERDA VA~ —=ILT« AT TREE

5IP7RLADEBEIHESZWVNESIT ip config. txt ZREL TLLEE LY,

INSDT77AINERELIcA YA R—=ILT 4 AT TA YA M—)LZ2RITU K Armadillo A%, IEUK

HETETCWSZEEZERULET,

[armadillo /1# ip addr show eth@
2: eth0: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 gdisc mq state UP glen 1000
Link/ether 00:11:22:33:44:55 brd ff:ff:ff:ff:ff:ff
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inet 10.3.4.2/24 brd 10. 3.4.255 scope global noprefixroute ethd
valid Lft forever preferred Lft forever

inet6 ffff::ffff:ffff:ffff:ffff/64 scope link noprefixroute
valid Lft forever preferred Lft forever

417 IP 7 RL ZDHER

e, YO T7IWAIVY TN Z2ZFDXEFRFERIZE A VAT RIDE2/\—FT 13 VIC
allocated ips.csv EWS T 7AIDERSINET, COT77AIICIE. SOAYAN=ILT o AT %E
BAUTIP7ZRLADEREZTERSTEAFEDOI Y 7ILE S, MACPZRLA, REULEIP Z7RL XAHNER
SNTWEZET,

SN, MAC, IP
00C700010009, 00:11:22:33:44:55,10.3.4.2

4.18 allocated_ips.csv DAR

BEBHUED Armadillo ICZ DA VYA RN—=ILTA AT TIP7ZRLADHEK
TEZ{THROBRIC, allocated ips.csv Z2BULTRICEIDIRZ IP 7 RL
AEROEITDT, BoTHIBRUABWESISERBLTLIEE L,

44.76. 1 Y AM—IETRKROOTZRET S

installer overrides.sh A® send log BA#IZ. ¥ VA M—ILALBOFREICETEINET, TV AM—
WU — KT 7AIIVRT AP T 77— L0 7OF oy 7 LB EDERMNEZRE O 771
DJIXAH LOG FILE [cABTcéDh, COBEBATA VAN =T RAIDE2 /=T avIcRELE
D, AZPoO s —NIcF7y 7O—RKRULich T3 EDAEETT,

419 AV A=A TZRET 21 3. AVYAR =T RIDE2/NN—FT12avIicAVR
hN—ILETZRET BHBAD send_log REHITT,

send_log() {
: "This function is called after aggregating logs for archival”
local LOG FILE="$1"

if [ -n "$USER MOUNT” 1; then
mount /dev/mmchlk1p2 "$USER MOUNT” @
cp $LOG FILE SUSER MOUNT/${SN} install. log @

umount "$USER MOUNT” ©
fi

419 4 YA M=)VOT%RET S
(1) send_log B TIE. SD H—RDE 2 /)8—TF 1 ¥ 3 > (/dev/mmcblk1p2)ld¥ T kEnT
WEBEWDTY IV RMULET,

(2) O 774)L% <Y 7IESD> install.log EWS T 7AIILEATE2/)\—FT ¥ avicdE—
LET,

306



Armadillo-X2 #@&~¥ =27 )L EfR

e

(3) FE2N\—FT4vavaEFUNIVRNULETD,

INSDEBERTHRSTcA VAN —ITARIVTA VAN =) ZETLUREEIC. 1V AMN=ILT« R
7 PCREICERUTELL OV ERETCE WA EEERLTLIEZW, BEFELEOV 7 71ILD
FEOHIE "M 4.20. 1 VA N—)LO70oHE, [TRULET,

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 58a9b6664158943e
firm 8e9d83d1baddb65d

appfs 5108 1fa2cbaff09c2dbf

420 1 YA R=)LOTDFE
448 1 YVAN—ILDFRT

BEXTOFIETER LA YA N=ILT« X7 %, BHFEICERU Armadillo 4D Armadillo 1
LU THEBULED,

7 0—>5%0 Armadillo ® eMMC RO TF—% [Z LEE SN THEZ S0, BDERT—FIEFTH/\y
9Ty RS> TEWNWTLIZEL,

3352 A YAb=IUT« AV %EMT %) Z2ZRLT. 7O0—25%D Armadillo i1~ b—=)L
T AV &ERALTLIEE W,

'4.47.1.JTAG & SD 7—hZ#EMWLI 2, TJITAG & SD 7—hZ2E WL UIBEIE. 1V A h—
IL&4T > fc Armadillo @ JTAG & SD 77— hDMEHM{EESNTVWET,

CZETRETURES, T46. A XA—VEZLAHEDOENMEHER) ITEATLIEI N,
4.5. SWUpdate ZFHWTA XA —YEZAHT S
45.1. SWU 14 X—I D¥E(g

Z ZTlE. sample-container EWSZMO AV T FOREFEER T UILELET, AV THT—hHhA4 7T
DERAEIRE 16.22.7. AVTFOEBERY T v 7T7—h1 Z2ZRIEE N,

1. sample-container-v1.0.0.tar N ULIEWF 7V T —2 3 28T AVTFARXR—IT—hA7)
2. sample-container.conf (1> 7+ B&8XRTHRE 7 7 1/L)

INs5D7 74 )% /home/atmark/mkswu/sample-container 7« L7 kU Z 1R L THECE L 7=
ZELEHUET,

[ATDE ~/mkswu/sample-container]$ Ls
sample-container-v1.0.0. tar sample-container.conf

4.21 Armadillo ICEZ A=WV T kD 7% ATDE ICECE
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45.2. desc 7 71 )LD

SWUpdate E1TRIC. T4.5.1. SWU 4 X =Y D*fis; TES 7 74 )L% Armadillo ICEZ AL K
S SWU A X—=IZERULET,

SWU A X =Y Z1ERT B fcsicid. SWUpdate FFICE{TT 2B EZ R U fc desc 7 7 1 )L Z ik
U. ZDdesc 771 ILZARDELTnkswu AX Y RZEETT DI ET, SWU A X—=IDHEREMND X
ED

[ATDE ~/mkswu/sample-container]$ cat sample-container.desc
swdesc_option component=sample-container
swdesc _option version=1

swdesc option POST ACTION=poweroff @

swdesc_embed container ”sample-container-v1.0.0. tar” (2]
swdesc_files -—extra—os —--dest /etc/atmark/containers/ “sample-container.conf” (3]

422 desc 7 71 )LD Gl

(1) SWUpdate ETRICEBRZVS L SICKRELE T,
(2] AT FARXR=IT74)L% SWU A X—JCHAAF, Armadillo ICEREL T,
(3] AV T FEEERTE 7 71 L% Armadillo ICERE L £ 9,
CZETETURS, T46. A A—IEZAHEDEMEHER ICEA TS W, desc 7 71 ILD3F

HAZERXICDOVWTIE. 6.4 mkswu @ .desc 7 7 (L ZiRET %1 2SR L TSV, e fEELE
Nic SWU A X—Y ORBZHER L cWERIE. 16.6. SWU A X—IJORBDHER) ZZRUTLEE W,

4.6. 4 XA—IEZAMEDENMERER

44 A VZAN=IT 1 AV ERVWTAA—IEZTAH#T ) TERUEA VY AN=ILT 1 R Z{EH
ULTAYAR—=Il, £fld T4.5. SWUpdate ZEEWTA X—IEZTIAHT %, T SWUpdate ICK >
TAX—IEZTIAHZTo>LRITIF. A XA—IHEZTIAFTN Armadillo KIEL < EMET 2H. ERRIC
EH L CTHERULTHET,

BESREERALT, BIFLET 7V =y a UhEafEd 2 2 & 2R L T E L,

CZETETUBLIE, BEROAA-—YESAHAITET T,

47. EEROHEMIIT
Armadillo-X2 Z#HI THERICHERBRZBEBNULET,
4.7.1. Y5 — R O AT

Armadillo-X2 D3R > 5 —7 £ —X(CONT1)ITHRR/N— R 289 535513 1ER U fcihiR/R—
RicH LD EIH TR 3.51. Armadillo-X2 DIRRR— Rl ICRIRD LS ICHMAT T ZIT>TLRE
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 —R(ERBHE)DFMATRICDOWVWTIE, 6.32.1. 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,

423 A7 avr—RA(REH) B’ — N
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424 A7 a7 —A(EEH) T—A ()R U1
Q@ BNMRU. Dyyv, ATV T Ty EMS. 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
/

425 A7 avir—A(ERBH) y—X(E)RULE®
@ [MInUM26. L=4mm) x 2

RUDEOHITNILZIE 17.5¢N-m T,

T—2A(E)ZEFHUBBRICAZA REIEB &, LAN OXRT 7 OER/INRELD
ICFHL TN > D T 576, BRNRICTHLBWKSICE
LTLIEE W,

— X

S,

j—
j—

VA

f—
j—

426 57—X(L)ZzFA U 3BRDER
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5.

i

r_lm

5.1. Armadillo Twin Ic Armadillo Z&§&d 5

5.1.1. Armadillo DR EBRIICETFKT DHS
Armadillo Z Armadillo Twin [C&§fT 25H5E. T —AEPERKNEICHET I TWSEY—)LED QR

O—RZFERAUET, BEFRAEICOVWTOEMIE Armadillo Twin Z—H%—<=277J)L TArmadillo Twin
ICTINA Az &E#KT B, [https://manual.armadillo-twin.com/register-device/] & CHEZR L ZI L\,

5.1.2. Armadillo DREBERICEIFT 35S

Armadillo FREBRDEHRICOWTIF, BHEREITTEEVGLELLS W,

5.2. Armadillo 2% B9 %

Armadillo £ HRAAREKEERET 2HOTEALSEBREBN LXK,
5.2.1. REZ

FRFER ERKRIC, K-BK - EFTD - HEFOZWERICRELRBWTLIEE W, KK HE. KE
BREDFRRICRDIZEDNHD XTI,

ABERBICEBEH N TWBEMD—ERIE. FEEICKDERICRDIIGENHD £, BAEREPEUIRLIC

Lo TRPITEDRRERZENNH D ET, REDBERNA> TWBE. XBEEBERVMEREAEDR
ENTH2ETOREE. EREDEFHMG. ROZDORADEAICIEMNBZNTI LS L,

52.2. 7—7ILOEDEUL

— AT OEZEFELTHRBELTLEEIW, Ffey 34 N\N—RIO7DEKEH ICBHFLTWB T
ElCHE->TLIEE L,

BB~ TV EREISESBRVTREE W,

=TI BPDCEIF TR E L,

- T—TNVERRT 258, EDETEIRRTILES W,
5.2.3. Y —IWK
P—IREFILDONTIE, 3.4.3. ESD/EY—Y) ZERLTILE W,

5.2.4. Armadillo DREEZRI >V I T —4
LED ICTHREEZRRLTWET,
A5 LAN OIREE[Z T35 3.16. CON3 LAN LED D&E; #SB< a0\,
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5.2.5. fEFHAIIER D EUS
RERC Armadillo Z BT & ICBBIL WSS, UTFOBREEABIIERE L TRBTEET,

- (BRES
- MAC 7KL X
Armadillo ORERTICEFBAIBERZCIHKL THE, REED Armadillo
ZHRATEDELSICLTHLS CEZHELET,
=

INSDBERENEBIBZAEIUTOEEDTT, RRICEDLETFEREZERLTLLEE L,

- AEY—IILHASEET B

- OV YV RICE>TEHIST %
5.25.1. ®EV—ILHSEUS

Armadillo DR E@EEKES. MAC 7 RL X4 EDEEHNBERIE. 7—IABEPERKNKICEMNS
TWBY—JLICEEHINTWET, BREFTINEBICEEHINTVLWEIRARPLPY—ILDUENERSZD T,
HHIEEBEBWALEREZSRL TSI,
5.25.2. AV¥ Y Ric &k BHE

V=)LIEFTIRCOANY REZETIZ L ICE > THEFHBABREZRNEIT D ENTEET, LT
ICEFEESE MAC 7 RLAZEVE T2 A EZ2HBALET,

BAES ST 2558, " 5.1. AEESDEEAZE (device-info); ICRd AV RERTLTKL
2& W\, device-info [F/8—3¥ 3> v3.18.4-at.7 UED ABOS ICIEEETHMAFTNTWET,

[armadillo ~J# device-info -s
000900010001 @

5.1 EBESDEEAE (device-info)
@ FHELTLWS Armadilo DEEEENERINET,

device-info B’ YA =)L TWAHRWSEEIE T 5.2. device-info D1 >V A ~—JLAE) IR O
IYREEFTIBZIETAVAN—ITEET,

[armadillo ~J# persist file -a update
[armadillo ~1# persist file -a add device-info

5.2 device-info 1 Y X k=LA

FEDAHZET device-info 24 Y A R— )L TELWESIZERHFON—IY3>D ABOS 1T 7 v 77—k~
TEZEEBHERLUET, FEEETIN, ABOSZ 7Y 77— M ETFICEFEEZESEIE L ILWERIZE
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'Y 5.3. EFEESDEEAE (get-board-info) ; ICRF & ST get-board-info #1795 2 & THE
BTEEI,

[armadillo ~1# persist file -a add get-board-info
[armadillo ~]# get-board-info -s

00C900010001 @

5.3 B#ES DS AE (get-board-info)
(1) AL TW3 Armadillo DEEKESHEREINE T,

AV TF ETEBRESZRRT 2551, ARESZREZHE U TERE

ITBHIETHARERDEXT, 'K 54 EHEESDEREELZHZ conf 7741

JVICEBEE) ICTR9IT "B % /etc/atmark/containers @ F® conf 7 71 )L
= ICEEAULET,

add_args ——env=SERIALNUM=$(device-info -s) (1)

5.4 BFEBESDOEREZH % conf 7 71 ILICES
Q 1 rrEEEIcBEELTH SERIALNUM ICENSEY hEhEd,

"X 55 AT+ LtTEFESZHERI DAL ICRI ANV REERITT
52ETAVTFHF ETEABESZHIREIT DI ENTEET,

[container ~J#f echo $SERIALNUM
00C900010001

55 AV 7 L TEGESZHRT 277&

RICMAC 7 RLRAZEUS I 57 EZHBALET, " 5.6. MAC 7 KL ADMERTES ICRI ANV
RZEITITZIET, BIVI—T1—ADMAC PRLAZEIETEEXY,

[armadillo “J# ip addr

1 (&B8)

2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mq state UP glen 1000
Link/ether 00:11:0c:12:34:56 brd ff:ff:ff:ff:ff:ff ‘,

D (E8g)

5.6 MAC 7 RL R DRERFE
(1] link/ether IC#t< 7 KL XD MAC 7 RL X T,

Fh, HEBICTFZY NY—29F7 9 /HNEZAATE Ethernet MAC 7 RL RXiE "X 5.7. HEEOD
Ethernet MAC 7 RL ZDIERAER) IKRI AV YV REE[TI B ETHRETEZIENTEZET,
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[armadillo ~1# device-info -m
eth0: 00:11:0C:12:34:56 @

X 5.7 HFE®D Ethernet MAC 7 R L A DRER %
(1] HEEICT Y NN—0 T /HNEEIAAT Ethernet MAC 7 RL ANNKRRESNE T,

fef2U. ™™ 5.7. HEFED Ethernet MAC 7 R L A DR AL, TRI AVY RTIR. BEKEET

BRE U Ethernet MAC 7 RL ZZEE T2 EIETERVWDTTEEL LTV, BREKBETHREL
7?. Ethernet MAC 7 RL XA ZEB LTcWEEIE "™ 5.6. MAC 7 RL ADMERAZE IR IV R%E
EITLTLLEE L,

5.2.6. BlRzY3%

Armadillo DER= Y %1BE1E. poweroff IVY RERITULIHSERETIZONEENTT, U
MU, RERFEIVY RZETTEIREICBRVWEENZWVWTT, ZDHE. FHNEZ(E poweroff
AV Y RZETEITICERZVMU TERLICKRT TEZHENHD £,

S, 73.1.7.5. Armadillo DT AHZE, Z#2BULTLIEE W,

53. ABOSDE THHEULFZ TV T—320%7vT7IT—h9%

ABOSDE TR UL 7V T —2a>vD7y 77— 3. RFEREERIC ABOSDE ZAEWTTS 2
ENHERET,

I3.14. ABOSDE [ &2 77U T—>a > DR TRULESIC. BREIICE) Y —ZXRDO7ZTY
g—>3>% Armadillo IcA Y A M—=JLF BfIC. VS Code DERA > D [Generate release swul
#R{TUL T release.swu Z1EB L E Uz,

Y ITF—RMNEICH, PYTT—NIBEBERTZ U —Y 3y 0OfRE%R UTc2IC [Generate release
swu] ZETUT. ZY7TF—RROTZ 7V — 3 %58 release.swu ZERLE T,

B ABOSDE #FW e 7 U —y3yo7y 77— hOinix 5.3.1. 77U —y3>0
7y IF—KFEIE ICTRUET,

531. 77V —>a>vor7y 77— MFIR
Tk, 7AY YU M&% my_project ELTWET,
531.1. 7y 75— 9277V —g>n7O0Y Y % VS Code THIK

¥ 5.8. VS Code Zi#eH)) TRI&LDIC. PV ITF—hIB277Vr—r3>0070Y 7 haEE
LT VS Code ZiEIL T ES L\,

[ATDE ~]$ code my project

5.8 VS Code %#i&Eh
5312. 7y 7F—RFgIONN—Y3>v0//O03z7 N=EETS

ABOSDE Tl&., 7OV 7 hON=Y 3 VERBIIT> TWERA, RERGRIXI—HY—BETF vV
7F—RMEIO7OYV I M EBELTLLRESI L,
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7w 7F—REIOZOY T D release.swu D/N\—I 3> %D fz\W\5
AL; r66 SWuU ’f>< /@W@@Eﬁwuﬂ %’%ﬁ.‘ﬁb'(<fiéb\o

5313. 7707 —ay®Y—AI—RZwWELTAKT S

BEFED 7 7')"7 ayvDyY—XOA—RERELRE. '3.14. ABOSDE [c&27 7V —y 3> DHE
F, ®SEC, 77U —Y3h Armadillo ETCRELGLKEET EINT AR EToTLIEE L,

5.3.14. 7y 77— A swu Z1ERT %

VS Code DENA > D [Generate release swu] ZE{TLTLZE W, my_project 7« LI KUT
IC release.swu EWS 7 7 I)LEZT SWU 7 7 A ILAVMER SN E T,

5.3.1.5. ER®® Armadillo D7 U4 —>ayv&7 v FF—KT3
PIVg—=a3> 57y IT—KIBkHlc. 1ERRU T release.swu ZERHD Armadillo 1> X

R=ILLTLEEEW, SWUAA=IT7AI)EA VA N—ILTBAER 13.33.6. SWU A X—I DA
VAR ZBRULTLES W,

54. Armadillo DY 7 oz 7Zr7 Yy 57— N9 5

HRE®D Armadillo DY 7 h7 77y 77— bMid SWUpdate Z{EB T 25 & TEIRTEFI,
TR V70707 TIT—REULTUTOLSBRNEBZITSZEZFE L TEHBLET,

- 9 TIT Armadillo (C sample_container_image EWS AV TFFA A—=INA VA R—=)]LENTWL
%

- sample_container_image ®/\—>3>% 1.0.0 "5 1.0.1 7y 77F—hT 3

- sample_container image M5 AV 7+ ZBHEEHIT Z2LLODODERRET 71
(sample_container.conf)6 7 v 77— K93

5.4.1. SWU A X —I DIERX

Ty ITT—=hDHIC SWU A A—=IZERLET, SWU A A—IDIERKICIE. mkswu &WSY—
WEEWET, M3.1. AFEOEMR TERUICERETEEL T LS,

5.4.1.1. SBOM D45

SWU A X—I1EpklFIC. FIRFIC SBOM ZERT 5 EMTEX T, Fiflld 6.31.2. SBOM DiEfit,
2ZRUL TS W,

5.4.2. mkswu @ desc 7 71 ILEERT %

SWU A X—I %4 BICIE. desc 771 ILEERT 2RMELH D ET,
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desc 771 /L

mkswu 21T

SWU 71

SWU 271 ILE
Armadillo ~
A2 A=)l

59 desc 7714 I)LH5 Armadillo N SWU £ X—I%&A VXA 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 AVTFA A= %Z tar 774 ELTHAT S EEZ "®510. AVTFAX=IF7—hA T

Bl ICRULET,

[armadillo “]# podman save sample container:[VERSION] -o sample container_image. tar

B 510 AT FHAA—=ITF—HhA TERH
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RIT. sample_container_update.desc & WS %BIT desc 7 7ML ZEERLEFT, 'K 5.11.
sample_container_update.desc DRZA, . SEDOFH THEAT % sample_container_update.desc
T7714ILORNB%ERLEXT, sample container image.tar &, AV T FEEERTE 7 71 /L% Armadillo
lcA Y ARN=ILT BUENERINTWVWET,

[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]

5.11 sample_container_update.desc DRE

(1) sample_container_image.tar 7 7 LICRES NIV TFEA VY AN —=ILULE T,
(2) container_start 74 L7 N OFREZEXL X T,

XY REEMNEIBETA YA R—ILENET,
5.43.desc 7715 SWU A1 X—I%4EKT S

mkswu AV REFETITSZET, desc Z770IHS SWU A X—IEERTEET,

[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

¥ 5.12 sample_container_update.desc ODARR

(1) mkswu OY¥ Y RTdesc 7Z71ILH5S SWU 4 X—IZ4ER
(2) sample_container_update.swu DNERINTWS Z & % HER

ER STz SWU A A=V ODRBERER L IEWESIE. T6.6. SWU 1 X—IY DARABDHER, =&RU
TLfEE W,
BA4 A A—IDAVAKN=)L

AVARN=ILOFIEICDODWTIE, 13.3.3.6.SWU A/ A=D1 VAM—=)b) ZZBLTLLEEI,

5.5. Armadillo Twin 5 &E#® Armadillo 27 v 75— K93

Armadillo Twin Z#ER35 & T, BETH—N\—BEETSTERLKRXY NT—IHT SWU «
X=—VEBEL. TNARADY TN T7EBHIBDENTEET, Armadillo Twin ZERLZY 7
Koz 77y 77— E{TS5EOHICIE. Armadillo Twin ADTF/INA ZDEFENTT U TWBSRHENH D
*9, Armadillo Twin ANDT/\A ZDEEFFEICDWTIE, T5.1. Armadillo Twin [C Armadillo %%
%9 %) EHERLILEIV, £foo Armadillo Twin ZERUEY 78T 277y 77— NDERHEIC
D2WTlE., Armadillo Twin 2—H%—~<Za2 7L "TFNNARADY I NIz T7%2T7YTTFT—rT 3,
[https://manual.armadillo-twin.com/update-software/] %z SR F2 & L\,
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5.6. Armadillo Twin ZfIHALTY 7 bz 7 DlessEF v ¥
Z112>

V7N PHRRICERREINGD > EREEENERFICREINS ZENH S0, ERFTH
VIND 7 OEFEEZEHANICER TSI ENEETT, Armadillo Twin OfESEHF = v VBT
B8k U SBOM ZEHMICAF v > U, FciCEBENEREINBRICERERICRRLE T, #
M E Armadillo Twin 2 —H—~YZa27J)L TSWU A X—YZEET 3, [https://
manual.armadillo-twin.com/management-swu-image/] & CHER L S L\,

5 7 eMMC 0)% EEEWL;\
5.7.1.eMMC IEDWT

eMMC & & embedded Multi Media Card DEEXFZH > fcBE#RT NAND B2 DT 5w Y a XEU %=
FIRULICRBARNL—YTY, HTHEALTWSHORRIABERZRIIRE L TWD R, FATZAE
BZ¥DLUTICLTSLC E—RTHERALTVWETY, (BIZIX 32GB &M%z 10GB THER. &b 22GB &
FleraEE T 3),

eMMC [ ICEBENRE Uc@fFraRNE I hO—SMNY R U, FliEEEszslb YT THAELT
WE9d, T ata% DEHAD., TOFHEEENZLBRDEEZAADNERBL BRDEREENH D FT,

572 eMMC %ﬁ%ﬁﬁ@ﬁﬁwmﬁlﬁ
Armadillo Base OS IZI& emmc-utils EWS /8y —I NS VA N=)LENTWET,
X 5.13. eMMC O F{gtEs(ERER%2ERT 5, ICRI IV REZEFTL. EXT CSD PRE EOL INFO O

NBZMERT 5 & T eMMC DO FHEBOEREN DA D XI, EXT CSD PRE EOL INFO DfE & ZERD
Xfihe T2 5.1. EXT_CSD_PRE_EOL _INFO OEDEK, ICRUEXT,

[armadillo ~]# mmc extcsd read /dev/mmcblk2 | grep EXT _CSD PRE EOL INFO
eMMC Pre EOL information [EXT CSD PRE EOL INFO]: 0x01

X 5.13 eMMC O FiEESERXRZHRIT 5
% 5.1 EXT_CSD_PRE_EOL_INFO DfED SRR

E =R

0x01 EREIRAE (PR L)
0x02 FAEwEER 80% LU LR
0x03 FhietaiE 90% LU EFER

F7c. Armadillo Twin 5% eMMC D FaiElsEARZHERIT 52 ENTEXT, #FillE Armadillo
Twin I—HY—<Za27)l "FNNARER/7Z—hZ2EET 3, [https://manual.armadillo-twin.com/
management-device-monitoring-alert/] & CHEFR S LY,

5.8. Armadillo DEHREEFTHR=Z=H 5

Armadillo ICEBHENTVWBE@MHIEESNIHZE L. HED' EOL LB - HRICBUATOR—IH
SR TEXT,
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Armadillo %1 b - ZFE&HA(PCN)/EOL &A1

https://armadillo.atmark-techno.com/change_notification

#f. Armadillo ¥4 MMI—H—BRLTWEREL &, BASEEA—LTEHET ST ENTHT
¥, EEBAICONTS, A—LTREIMB T ENTHETTDT, 1—F—EFERELLNLET,

A—HP—EFICOWVWTIE 13.1.8. I—H—&8F, 2BRL LIV,

5.9. Armadillo ZFEd %

ERAZRTLU Armadillo ZEEI 3. tXa2U T —DBERNSUTOLSIBRIEZEXHT DE
NHOET,

- REBIBATIC Armadillo ZEE I EINT %
- Armadillo Zx v k7= H 5ERTT S
- SIM A—RPBASNTVWEZDTHNIFIRE., TONA T - DENEIRT TS
- R LAN OREZHIBRT %
CEHRLUTWE I SO RDOTINA RFFAEZHIFR - BT 22 ETI IV RICERTERLTS

- 13.1.4. Armadillo ®##i{t & ABOS D7 v 77—k OFIRICUfch’ > THELZITS

cAVARN=ILT 4 A&, blkdiscard A¥ Y REZFBEWT eMMC @ GPP Z&32TD/N\—T «
YavRADT—YZEELTWET

- MERNICEES TER<TS

- Armadillo Twin Z ZHIEA®DHEAIE. Armadillo Twin L TYXT /N1 ADEEFHEZZTOH.
Armadillo Twin Z &9 2RICEEIT Z2EZHET S

- EBOFHE R EFHFMIE Armadillo Twin EEWEDLE 7+ — A [https://apps.armadillo-
twin.com/ja/inquiry] 5 EEW\WEbhE < W

- Armadillo Z¥BHICIIET S

- SD J—hEEMMEL TWTA VAN =ILT 4 AP BEHTEHWVEESY. BHREVWHLDOYU X
VXD TIFEWGEEIE. eMMC PEF 27T L XY NEORREXRZYIENICHEL TL L
=W

- EHAAREERCRIEARICOVWTIE, BEFEFTEEVWEbELIEEW
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o. bR

AETE, TTEFTORBTHRBNLENGD >Tc. K D#lIDZ Armadillo DFREREY. RAFRICKIL
DEYRREZBNULET,

EREYVIEEINULUTWEITOT, BROEIYA ML SPOIoWT EEIELUTEENICSERLCE
=LY\,

6.1. persist_file [CDWT
Armadillo Base OS Tld/L— k7 71 I)L> X7 AlC OverlayFS 8B UL TWET,

X 6.1. OverlayFS D#; D& S(C. Armadillo Base OS Tl& TFzE) T%H 25 eMMC EICHFE
D27 F7AINIVRTALICHUT TEMAE) THD RAM LOT7 7MY AT LAZKELTWETD,

;OverlayFS ____________________________________________
merged |  appconf | | examplext |

read read/write

upper example.txt

eMMC

X 6.1 OverlayFS D%

DY RT L% OverlayFS &, 12— —5 > RETIE OverlayFS "7 7MLV AT LEULTR
ZATWET,

Armadillo Base OS T7 7 1 JLZtET 5 & RAM LT 7A)L (FRfcldT« L7 k) dMERE
x99, CNcED. 77MILABRZEE L& Armadillo DERZ YIS EEBARIFRFE NI E Ao

persist file AV KIEF RAM L7710 (FzixT7«L 27 KY)) %# eMMC LICKRMRT 726D
AN Y RTY,

BFEPLZEIC rootfs ODEENREZFREZFT DICiE. TEULETZ7AILICKHUT persist file AWV R
HEERATIZDENHDET,
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;OverlayFS S S .
merged :  appconf | | exampletxt |

upper example.txt

“persist_file” command

eMMC hd
lower app.conf W ‘ example.txt W

X 6.2 persist file AY> KD

SH&

B

OverlayFS ™57 7 ()L ZEEAEL E RAM LD 7 7 A IILICEEAHDTONET ., eMMC LD
HT77AILDERET D55, K 6.3. ESAHKFD OverlayFS OZEE)) [CRT LD, DT 7AI)
(¥ eMMC D55 AMAETNTIHRE L CARIF RAM EICESAEFNE T,

OverlayFS S S .
merged | ~ appconf | | example.txt | i
(1)readT |(2)write
RAM 1 v
upper ‘ app.conf W ‘ example.txt 1
i
eMMC !
lower ‘ app.conf W ‘ example.txt W

K 6.3 EZAHKD OverlayFS DZE)

RENS%Z eMMC O 7 7AILICKRRE B2 HIcid. X 6.4. EXAMED persist file AT
RDEIT) ITRTESIC, persist file ANV REETITIRENH D ET,
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OverlayFS S S :
merged :  appconf | | exampletxt |
RAM
upper app.conf W ‘ example.txt 1
“persist_file" command
eMMC v
lower app.conf W ‘ example.txt W

6.4 EXIAMED persist_file AV ROEST

RARUADEI>ILZ2DSH, VIR I 77y TTF—hMcLBEHRZETLTLLE W, SWUpdate
CBLTIE 333. 7y 7TF—hMEEICDOWT) ZZRUL TS,

rootfs DRBRZZELTH., VINT 77V 77— NE2EHEUBRICEE U EABRNMERERINZL
AR HGDET, VINI 77y 7T hEERLEENRTZREIBZFIRICEAL TIF 76.5.
swupdate_preserve_files ICDWT, Z#ZBL TSI,

LT, persist file AV RDFEWAHICDWTEHREULE D,

persist file AV RO E%Z X 6.5. persist file DANJILTF) ITRULET,

[armadillo “J# 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
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Note this directly manipulates overlayfs lower directories
so might need a reboot to take effect

6.5 persist_file ODNJLS
1. 771)ILORE - BIBRFIES]

[armadillo ~J# echo test > test

[armadillo ~1# persist file -rv /root
"/root/test’ -> ’/mnt/root/test’ (1

" /root/.ash history’ -> ’/mnt/root/.ash history
[armadillo “J#f rm -f test

[armadillo ~1# persist file -rv /root

removed ' /mnt/root/test’ (2]

removed ' /mnt/root/.ash history’ ©
"/root/.ash_history’ -> ’/mnt/root/.ash_history

6.6 persist_file {R7F - YUBRFIEHI

Q@ EmM-ZTHEULKI77AI% rootfs NIE—LZET,

O -rEIEEIDE. OEDRIO M -f AV RTHIBRUL 7 71 )LD  rootfs S HHEIBRES
FIDTTFELES L,

®© I TICrootfs ICHEEIT D7 7MILEH—EHRLTHSIE—TBH, CDESIBAXyE—
IUhRRINET,

2. VIbh0zT7T7yvIT-MROIEEZIMET 2 FIRA

[armadillo “J# vi /etc/conf.d/podman-atmark ‘)
[armadillo ~1# 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

6.7 persist_file VI ND 77 v 7TF— MR EEF =R 2FIEH

Q FSHhrDOT77AMILOABEZTELET,
@O PATI3>EMEULT persist_file ZETLET,
€© swupdate preserve files [OBIME N/ &E&ERLET,

3. BEET7AILO—ERRHA

[armadillo “J# mkdir dir

[armadillo ~]# persist file -1
directory /

directory /root

opaque directory /root/dir ‘]
whiteout /root/test (2)
regular file /root/.ash history
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directory /etc

regular file /etc/resolv. conf
directory /var

symbolic Llink /var/lock

1 (&88)

6.8 persist_file EET 71 ILD—EFRRH
©Q rootfs DT 7ML ZEZRBELWVWT 4 LU ~UIX opaque directory ERRINET,
O BIBRULETZ 7 IlIE whiteout ERRINET,

4, Ny T—I%AVAM=)LTZEFapk AV REFAUVUTAEY LICA VA N=ILTEET
M. persist file IV R T rootfs [CEIEA VY AN—I)ILTEZHZEHHEETT,

[armadillo ~1# persist file -a add strace

(1/3) Installing fts (1.2.7-r1)

(2/3) Installing Llibelf (0.185-r0)

(3/3) Installing strace (5.14-r0)

Executing busybox-1.34.1-r3. trigger

OK: 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

1 (&B])

exit_group(0) =7

+++ exited with 0 +++

6.9 persist_file TNy T —I 14V M—ILFIEF

Q@ COfTIE Armadilo ZBEBEIICA VYA M—)ILUEIXYY RZFERATEE LI
Armadillo ODBEBSNBREERDZ /NNy T—IHHD I DT, ZDIFHIE Armadillo Z5H
BELTIRLEW,

6.2. A7 7

Armadillo Base OS IcEWT, I—H =77V T5—y 3V EEARWICO YT FHRNTETINET, 3.
R, TRNUCHEEFIETIE. EXHIC SWUpdate #FER LTIV TFHEER - EITLTWE UL,

LTTiE. KVBEREOEVWIVTFOBEDLHICOATY RS UNSDBEAEFICDODWVWTIENL
x99,

6.2.1. Podman - A>7FHERE{LLY 7oz 7 E&E

A7+ EERIRAS OS EICEHASINARENBZRI—YEEHDODIETY, AT FHEFERITZIET
BHEOD Armadillo-X2 THRI—DERENIT CICHIETEX I, 7AM OS 2HEE LARWMRELTH S
fed, 77V =3 VDRENEREVNWEWSFEN G D £,

Podman &3O &SRB AVTHEEEBITZHDOY I RNT7THD., EFRAEGTIYTHFEEY
ThDx7D 1 DTH% Docker EHBMENH D FT,

6.2.2. AV T FDELRNTIRE

COETIF. AVFHRECY 7RI 7D 1 DTHS Podman OEARMRENAICDWTERREL
F9, Armadillo-X2 TETIBWFIUT—y 3 v EZ0OERTEEBAEEZ 1 DO Podman 4 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
ICT TICFELWHOZIE podman run ANY Y RTHERTTEXRIN, 22 TE 76.24. AV TFEERE
774N EERT D) THRNI 2T OEEREEIDEfEHET T podnan_start ZEWVWE T, 1 X —
Y'l& Docker Hub [https://hub.docker.com] N5 BEIRICES S NE T, I Tl BELHELT
s/ AV REERIFTIZIAVTFHEERLET,

[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#

K 6.10 YT+ 2T B5RITH

(1) AVTFOAV T4V ZERUE T, COT77AILTIE, IVTFDAX—=IPATY R, 7N
AANDT VT ZAEREZRELX T, FUWREDFRBICIE 624 AVFHEFRET 7ML %
BT %, ZSRIEEI 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

6.11 A X—Y—EDORRETH

podman images I~NX Y ROFEMIE —-help A 7> 3 Y THEIATEET,

[armadillo ~]# podman images --help

6.12 podman images —help D174l
6.22.3. AVFF—EEZRRI D
ERBEH YT F—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

K 6.13 Ay FF+—EBDRRETH

—BRRICED, AVFTFEPIAVTF D ZHRIZENTEET, -a ATy arveiIrng
BlE. BEFOOYTFOHARREINET, podman ps IY Y ROEMIL —-help A 7Y 3 >V THERET
FEER

[armadillo ~]# podman ps --help

X 6.14 podman ps --help DE{T4l
6.224. VT ZEEHTS
ERGEAD DY TFHRET Bz IClE podman start IV REETLE T,

[armadillo ~]# 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(vethel172e161) 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 6.156 A>T+ =ZEsHd 5ETH
_aATVavEEZZE, AVTTATETSINETT 7T —Y 3y OB N EERTEES,

[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

6.16 AV T F ZEEY 2KThl(a A 7> a v [H5)
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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

6.17 podman start —-help £1741

6.2.25. AVTFT%EILTS
EMER DOV TFEEILET BcHICiE podman stop AV RERTTULE T,

[armadillo ~]# podman stop my container
my _container

6.18 A>T+ %&EI1LT 5ETH
podman stop AV Y ROFEMIE —-help A 7> 3V THERTEED,

[armadillo ~]# podman stop —-help

6.19 podman stop --help 176l
6.22.6. AVTFFDEEZRET S

AVTFFHICHUTZEENTONIIRET, ZOFFIVTFEEFELELTUES EEERKGDNRTUL
FWXT,

TEEBREITBICIRZDOAENBD XY,
1. podman commit IV Y R TIRET 2,

[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 9ca3cb55246 done

Writing manifest to image destination

Storing signatures
9ca3chb246eaac267a71731badbbfedb0124afcdd2b80c4t730c46aae17a88F3

6.20 my_container Z{&&E 9 %41

podman commit TREFET DEIC. EEINMTRONILEDINMREINET T, BDIRUEDZRE
2L, AA—IPAINKEL B >TLEWVWET, ANL—IBRENFET ZEHEEIF. N—X
1B 0SS DAAXA=IMSEDBEL TSI,

2. "3341.BRZVI>THRFShB3TwL 7N (A—Y—FT—FTsLIKV))) Z2FEAT %,

podman_start @ add volumes ON¥ > K TIO> 7 7FIc Armadillo Base OS O7F«s L7 ~kUZz1Y
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

6.21 podman build D=7l

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

6.22 podman build TD 7 v 77— ~k DE1TH

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

6.23 OV T+ 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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6.2.2.9. 1 A=Y ZHIRT 3

podman D+ X—I%HIRY 3 (Cid podman rmi ANYY RERTUE T, 1 X—IYEHIBRT Bzl
lE. FOAA=IDSER LY TFEFELICHBRLU THEBENH D £9, podman rmi ¥V R

A A=Y ID ZIBEEIT DHENH S8, podman images AX Y RTHERULE T,

[armadillo ~J# 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 ~1# podman rmi 02480aeb44d7

Untagged: docker.io/library/alpine:latest

Deleted: 02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21c5cedaddf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

6.24 1 X—JZHIBRY 5R1TH)

podman images ¥ Y ROEAFERED. VT FHHIBRINTVWS Z EHMERTEE T, podman

rmi Y Y ROFEMIE —-help A 7Y 3 > THERTEEY,

[armadillo ~]# podman rmi --help

6.25 podman rmi —help £1741

SWU TERE S NIz X — & podman images T Read-Only & UL TFRR
SNEIDT, podman rmi ZEX{TITBDELT—ERBDET, ZDOHEIEF
abos-ctrl podman-rw rmi Z SfER S L\, abos-ctrl podman-rw [CD
= WTIE 76.2.2.16. 1 X—3% eMMC ICIRFET D) ZSBLTLIESIL,

[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
”02480aeb44d78f1244b8791af7edf7d6e1b18707397a1dfb3ff4f21chcedaddf”
[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

6.26 Read-Only D1 X —3 %z HlIERT 2 R1THl

6.2.2.10. £ETHO AV T FIcERHRT B

ETHROIVTFICERL. IYTFATEELLITYY REEITT BICIE podnan exec VY R%&E
ETUXJ, podman exec ANV RTAVTFALOY )L ZkET 2. AV THFAWZRIETE DL
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SIKEDET, TZTIE. sleep infinity ANY RERFTUTHESKITD LTIy TFHEER L. F
DAY TFICXH U T podman exec ANV R Ty T ILEZREEFITIHZRULET,

[armadillo “1# vi /etc/atmark/containers/sleep container.conf
set image docker.io/alpine

set_command sleep infinity

[armadillo “]#f podman start sleep container

Starting ’test’
62e7a666d7156d261905¢c8406c72fc271534fa29e69771c76f4f6660a2dad1a
[armadillo ~]# podman exec -it sleep container sh

[container ~1# 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

6.27 AV T FAWLDY )Lz 8T 2 KTH

podman_start AN RTOAVTFZERL. FORER LIV TFTRT sh ZETLTWVWET, sh
ZERTITRE, AVFFAROTZAVY MR RSNIAV T TR ZRIETEZLSICRDET, EET
FAYTFAT, ps ANV REFRITULTWEY, AV T HERRICEITUTZ sleep & podman exec T
TFUIEEsh B 7O0ECRELVLTHEELTWS Z ENERTEET,

AVTFFARDY TIILHSIkITBEIE exit IV REETULE T,

[container ~1# exit

6.28 AV T FTHRED Y = )Lh 53KkIT B EFTHI
podman exec AV Y RMSIKIFTH, AV T FINFLETHTY, AV T FEEZIELIZWEEIE podman
stop sleep container A podman kill sleep container T{=1E L T podman rm sleep container T#®D
AT FZHEIBRL TS W,

podman exec A~ > KDFMIE —-help A 7> 3 Y THRTEXY,

[armadillo ~]# podman exec --help

6.29 podman exec --help E174
6.22.11. AV TFFTHETEE.RTS
BHOAVTTFZETULTVWBRERET, ThoDdY T HETEREZITSAEERUVLET, hick
D, BIZIESQL U—NZEIFTLTWB AT HICH UMDY TF M oERT 2 E VWS ELWANTE
x99,

AVFTHIBERUERTA—AL IP ZPRLADEIDHBTENZDT, AV TFDEBHZD IP
ZRLATEEZTSIENTEEXT,

EEe LT, 220V T FEERULET,
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[armadillo “1# 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’
cbe0802f4e2d2fec88f4e300dabeba3b48865359dc02chd99375b1b38c2¢28eb
Starting 'my container 2’
5e645t5e40fc096ad0bea323a00bebebbdadbd825a5e8d121031752d8868692¢

6.30 v T+ ZEHRT 2RTHI
AVTFHICED Y TSN IP 7 RL XA ZMHERT BICIE podman inspect ANV Y RZETULET,

[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

K631 AY7TF+DIP7RLAZERT BRTH

INSDIP7ZRLRAEFE->T, —ADIAYTHFHSEEHES—ADIVTFHFAXU ping AV RTEHE
BERETOIEMNTEEXT,

[armadillo ~1# 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 ~J#f 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 = @.138/0.139/0.140 ms

6.32 ping AY > Ric & %Y FEOBRERRETH

D&, my_container_1(10.88.0.108) »5 my_container_2(10.88.0.109) ND&@EHHER
TEEY,

6.22.12. pod TAVTFTDEXRY NT—VRX—LAR—XAEZHEFT S
podman_start T pod BéEEZES T EMNTE XTI,
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pod ZFES 2 &T, EBHOAVTFHREURY NT—JR—LAAR—RAEHETZIENTEEXT, AU
pod DFD YT F+H IP DiFE localhost T, unix socket DIFE abstract path THEICERT D
ZENTEET,

[armadillo ~]# cat /etc/atmark/containers/mypod. conf
set type pod
add ports 80:80

[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
3292eb5e714a2 docker. io/library/nginx:alpine nginx —g daemon o... 2 hours ago Up 2 hours ago
0.0.0.0:80->80/tcp nginx

6.33 pod 2> AV T+ Z BEIKEENT B = DEREH

a5 FERUL. /etc/atmark/containers/[NAME]. conf 7 71 JLZ{E> T. set type pod ZRTE
52T pod ZERRLET,

pod ZESKFICAYTFDRET 7 JLIC set_pod [NAME] DEREZEML XT o

XY RNT—=UX—=LAR—X|F pod ZIERLT % & EICHERTZH. ports, network & ip DERTE I
pod DAV 7 4 77 71 ILICANIZITNIEIED £t Ao

METHNIE, 8D podman pod create DA 3 3> % add args CHREI DI ENTEEXT,

conf 77 A THERATEZRE/INOA—FICDOWTIE, T6.24. AV T HiKgBE 7 71 IL=ERT
%) ZRBULTLIEI W,

6.2.2.13. network O{ER
podman_start T podman @ network HERTE %9,

F7A)MD 10.88.0.0/16 PMEZBWEE., H5WE AV TFFRALTTERETCEHAWVWLSICUIWE
Bl3fE>TL 2T W,

[armadillo “]# cat /etc/atmark/containers/mynetwork. conf

set _type network
set_subnet 198.51.100.0/24

[armadillo ~J# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

add ports 80:80

set_ip 198.51.100.10

set_network mynetwork

[armadillo ~]# podman ps
CONTAINER ID IMAGE COMMAND CREATED STATUS
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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

6.34 network 2> > 57+ = BEEENT 5 /=8 DERES

AT+ ERUL., /etc/atmark/containers/[NAME]. conf 7 7 A JLE{E>T. set type network %
RET DI ET network ZIER L E T,

ZFORYNT—=D%ZESKICAYTFDRET 7 ILIT set_network [NAME] DEREZ WX T,

XYy RNTD—20DH TRy M set subnet [SUBNET] THRFEULE T, ZDHRFIL set type network D
UDMEZEFHADT, set_ type TT77AMILDRYIIDEZBICFE->TLIEESW

1D podman network create DA 7 gq VMM ETHNIE. add args THREI DI EMNTEXT,

cconf 77 AL THERATEZRE/NTA—FICDOWTIF, 76.24. AVTHEBIRET 71 ILEERT
%) 2ZRULTLIEE W,

6.22.14. AV TFFH5OIAVTHER
podman Ti& REST APl I & 3 &7 7 R 5 TTHE T,

BAOAYT oMY TFFHOEBIRERIFZEIC. IRA MDD podnan U—EXZF#IcLT, O
T+l /run/podman ZRYJ 2 —ANX T > I hid podman --remote TEETEZEX,

VT FDOREICK 2T podman D socket /\@/\"Zb‘ﬁ@baﬁﬁén&t

WIBEEHH D XI, podnan —-remote TI T —HWFHEEULLIBEIC

CONTAINER HOST=unix:/path/to/podman. sock T socket ’\0)/\°X%E"“* L
= TLIEE W,

Armadillo ®/RZ MMEAID udev rules 5 AV T F %=L T 35S podnan start EXEEETI S
tudev OF7AOCRBEICL > TAVTFIHELEEINEFIDOT, Z0HEIEFT—EXZEMICL.
podman start ——create <container> <Y RZEfcld set autostart create DERETCIVTFZER
U 7z_E podman --remote start <container> THEEIL TL 2 LY,

6.2.2.15. UE—KUYRINVICAVTFZRET S
1. AX—YZUE-—NURINUICEET S

[armadillo ~]$ podman image push <localimage)> docker://<registry>/<remoteimage):<tag)>

2. set pull always ZREULRBRWAE D, SWUpdate TH¥ T YO—ROMBZESBWET VS
7__\“_ l\%?ﬁb\iﬁ/bo

(mkswu ICDWTIiE T5.4. Armadillo DY 7 kD757 v I7T7F—KT 3, #S5EBICLTLLES
L)

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/pull container nginx.desc .
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start .
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[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{Em L & L 7%

6.2.2.16. 1 X—3% eMMC [CRET S
Armadillo Base OS ®F 7 # )L k Tl&. Podman @7 —% & tmpfs ICIFESINET,

EEFICOY T ZERHMT BICEAA—I%Z eMMC ICEZATHRENH D XTI, AR > TER
DIZFEIE 16.22.17. A A—2% SWUpdate TEXEI D1 TAVTFTDAA—IZHELET, D
BRIEFEAMDERD app /X\—T 13 >DOYTRY 2 —AICERALET,

FIRDKFICLLT D abos-ctrl podman-rw A abos-ctrl podman-storage --disk DAY > R%Z{#HE > T
EEICAA-—VZRETDIENTERT,

TN THADABRE AT FOAA—IYDOEEBOHBAETT, T—IR—
AREZEQAVTHMEEZTAANDERIGEICIE 16.2.26. AVTTDEE
g HRETD, ICHBRY1—LDOHBEESEBLTLIEEIN,

- abos-ctrl podman-rw

abos-ctrl podman-rw ZfE X (X, read-only [CBR> TWBA XA—IZ/RSENTEZXT,

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
[armadillo ~J# mount /dev/sdal /mnt

[armadillo ~J# 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

6.35 abos-ctrl podman-rw D X174l
- abos-ctrl podman-storage

abos-ctrl podman-storage [IXEY ETFT 4 ATVDYIDBEZDMIC, FZAEEAMNL—IDSHEHAED
HEHEANL—IANODIE—bHTEZET,
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[armadillo ~1# 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
3d81c46¢d8756ddbb6db9ec36fadbabfhb71c287fh265232bab16739dc67a5f07d

[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? ([CJlopy (default), [NJothing, [D]elete)

copy 9

Create a snapshot of ’/mnt/boot 1/containers storage’ in ’/mnt/new storage’
Getting image source signatures

Copying blob 8ec3165d6e61 done

Copying config 4a49b68e7c done

Writing manifest to image destination

Storing 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 ~]# podman image list (5
REPOSITORY TAG IMAGE ID CREATED SIZE R/0
docker.io/library/alpine latest 3d81c46¢d875 3 days ago 5.56 MB true

6.36 abos-ctrl podman-storage @1 X— 33—l
AA=IZEEZAHAEANL—JICBHEBULEY,
abos-ctrl podman-storage #4733 VELU TEITLET,

EESRAHAEAN L —JICAX=IDB2HEICHRIGZEAINETT, SEIFIE— (copy) LE
ER

abos-ctrl podman-storage [CA 7Y a VY ZIEBELEMN DT, ANL—ID tmpfs DFXIC
BDOET, ITIC —disk TUDBEZHZBRICTAAIDEEXTHHABETY,

AE—SNAX—IZERBLE T, M1 XA—IDHHARDER (R/O, Read only) [Ci@DFEU Tz,

® 06 600

podman MMENYL T VWD T, 74/ MD Tabos-ctrl podman-storage
~tmpfsy TEBRAT D EEZHELEITH. tmpfs DBEEH/ NS TA
A=Y DBEICIEMNTE A,

FAFEICIE Tabos-ctrl podman-storage --disky DIREE TYEEE 1T\,
ERAKFICIE Tabos-ctrl podman-storage —-tmpfs; ICE L T EE LY,
R2BRIC Tcopyy ZEIRT DEBEIEF—RHNRANL—IZZDEEEL
DOFEITDT, INTODEENKDET,
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SWUpdate T7 v 77— hZA Y XA N—)LF BERICIE. /var/lib/
containers/storage readonly 4 L2V NUDRE|[CKR>TcAM X—V%H
BMICHIBRL X T,
BHEEI T2 FEN GRS TH, 1624 AV TFEBBRET 71 ILZE

K95, #&FE|[CLT. /etc/atmark/containers/*.conf Z{E-> T2
L\, set autostart no ZREI DI ETCHEBETINE A,

6.2.2.17. 1 X—3% SWUpdate TEIXT %
1. AA—YET7AIRET S :

[armadillo “]$ podman image save -o <myimageD.tar <localimage)>

2. 774 % SWUpdate D X —VIiEAh B,
ZODPOANBDET
a. SWU A X —YRICHHAD

[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{EREL ZF L7

b. USB RZAJILRET S

[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:
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LTFD774)%&USBAENICOE—LTLLREIL:

" /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 ZFE L7,

6.2.2.18. ARKICERG—privileged A 7> 3 >

AVTHIc, RIERELDTDTNAAND T I A%RHRTEZA T3 ——privileged B’H D F9,
CDATYVIVEFBTZE, AVTHICEZRAREE/NOEREZLEVETRENEW-H. FIREC
EHETY,

EERADKE. COATYavEFNATLIZZEEFEEXF 12U T —LRENSD D5, BREICOMFIF
KIEEW, AVTFHIIHEBERRERDIEREZS5Z522E2HITITHLET,

6.2.3. AT FEAVTFHICEET BT—Y %HIBRT 3
2COAVTFEAVTFHFAX—=Y, AT FICEATBZT—FIHHIERE
ZfcHh. TAMITEELUTERLTLEZ L,

6.2.3.1. VS Code "5XITI %

VS Code T ABOSDE(Armadillo Base OS Development Environment) 5. Armadillo @3
VTFAAXA=I%LTHIFRYT D SWU 1 X—IZERT DI ENTEEXY,

VS Code DERA > D [COMMON PROJECT COMMAND] h5 [Generate Container Clear Swu]
ZETITBE. SWU A X—IDERESNET, SWU 1 X—I1d “/mkswu/container clear.swu [CIRTF
EhZET,

2D SWU A X—Y%Z 73336.SWU A X—=IDA>YZXA =)Ly ZZBEUL T Armadillo N> X
E—=ILLTLEE W,
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ABOSDE EXPLORER
“ COMMON PROJECT COMMAMND

Generate Initial Setup Swu

Generate Container Clear Swu

" CREATE NEW PROJECT
AB00

AGBE

G4/X2

6.37 Armadillo EQ OV FTFHA4 X—I&HIBRT 2
6.23.2. ANV RSA I ERTTS

abos-ctrl container-clear 2RI 5 &, AT+, AVTFHFAX—=Y, AVTFTFHICEITZT—5%
Hifgg B &ENTEET,

abos-ctrl container-clear ([FUTDEDEEL £,

- U{To774)b T« L7 MNIERTOT 71 )LZHIBR
- /var/app/rollback/volumes/
- /var/app/volumes/
.- /etc/atmark/containers/*.conf

. LUFD 7 74 LT container Z&E1T% HIBR

. /etc/sw-versions
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- /etc/swupdate.watch

[armadillo ~]# 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

6.38 abos-ctrl container-clear 174l
6.24. AT EERET 71 I Z/EKT S

Armadillo Base OS Tl&. /etc/atmark/containers/*conf 7 7 1 JLICIEES N TWB IV TFF+H
T FBICEHNICKEE U E I, nginx.conf OEE&EFIZULTICRUET,

[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set readonly no

add ports 80:80

6.39 AV T FZB&iEEI 57cHDRESH

.conf 77 AJVICERTEARER/INT XA =5 —DiRAZ LI TICEEEH U £J, podman_start —-long-help 1O
NYRTHHEMEERTEEXT,

6.24.1. AV TFA XA —J DER
set_image [1 X —I 4]
AA—VDEFERETEEXT,
fBl: set image docker. io/debian:latest, set image localhost/myimage
4 A—=Y% rootfs & U T/RSHBEIC ——rootfs A T 3V TIETEZET,
f: set_image —-rootfs /var/app/volumes/debian
6.2.4.2. ’R— MERIX
add_ports [RRA bAR—F]:[AVFFHR—}]
BELVIR—KTAENS AV T FADT VAN FRERD XY,

FI7AI)NETCP T, UDP % /udp ZfHFTTHEZAET, AIR—ATHITTEROR—NERET D
EMTEET,
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T ofITiE. R—k 80, 443(web). UDP @ 69(tftp)Ic 7V LRI B EMNTE, AV TFDIR—
N 22(ssh)ITIFR—k 2222 B 577X T B2 ENTEXT,

$l: add_ports 80:80 443:443 2222:22 69:69/udp

pod ZESIFE. CDATY 3 viEpod DEREICLBWVWEBICKRDFE
FADTTEELLE W,

6.2.4.3. 7INA X7 71 JL{EBX
add_devices [RR h/SR]:[aVFF+/¥R]
AVTFTTINA R=2EB L T, ERARRERD KT,
VT FNRRZRELVBWSEEIFRANERUNZAZEWNET,
BEOTINA ZZER U WSS IEAR—ZATHFTHREL TIZE W,

) : add devices /dev/galcore /dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DA8CAF-video-
index0:/dev/video3

IRZAKNIRRIT ) ZETHEF add_device "[HRR MR ]” "[AVFFH/RR]” TEIMTEEXT,

f: add device ”/dev/v4l/by-path/platform-xhci-hcd. 1. auto-usb-0:1.1:1.0-video-index1” ”/dev/
video3”

AVTFNRRIE T 2B ESBNARBETETE A,
6.24.4. R 1—LNTV K
add_volumes [RR MR T:[AVFF /IR [F TV a V]
BEI S/ RAZIAVTFRTYIVELT, T DREPHENTEZET,
MRARNKRBUTOENDZIBEL TS W,
. /var/app/rollback/volumes/<folder> H <folder>:
7y 7T—RMORBICFH L OE— (snapshot) LfcHza. IE—EDHEELERIDT, 7y
T—hRTHIDT—FZRESIENTEET, BRFCERIMNELLIHETH, COT—FICRHE
3B EEA
SWUpdate T7 v 77— 9257 —FICAWNTWET,
. /var/app/volumes/<folder>: app /\—FT 14 ¥ a3 VIcEZXT,

7w ITF—RhOBICOAE—SNFLADT, 7V ITF—MNROHEBREEIEFRNZIVTTH
DF7TVr—ya v TRhES,

AP F—gR—RICHANTVET,

- /tmp/<folder>: BHED AV T F TAEBY T 7AWV AT LAZHBUCWESICES>TLEE W,
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- Jopt/firmware: ZEEENICHER I 7 L0724 77 )—DIKZ,
AT FHFIRREZEREUVEWEEIIRAN KR ERB U/ A ZFEWNET,

A7 3 >I& podman run @ —-volume DA T 3 VICRD EXI DT, ro (read-only), nodev, nosuid,
noexec, shared, slave %X ECZX I,

5 : add volumes /var/app/volumes/database:/database: O—JL/\v 7 & WTF—% % /database
TRELEY,

#: add volumes assets:/assets:ro,nodev,nosuid /opt/firmware;: 7 77U —3>DF—5%/
assets THmAED . Jopt/firmware D7 7 —LDT x 7 =2EZET,

ERZAND/IRZETYTFORID/INZAZRET Z2EENH D0, 771IL%IC Ty 2#EBRT
5 &;T%iﬁhomth®AxL@&fJﬂainTé% & T add volumes "[RR ks8]
"TAVFFNRRY VAT av]’ ) EIBEIBIETERETEED,

BEOOAVTFTIYOVNIATVY REERTIT S ENHNIL, shared DT
ST TREBEON VY NEHBEITZENTEET,

[armadillo ~]# cat /etc/atmark/containers/mounter.conf
set _image docker.io/alpine

add args -ti

add_volumes /tmp/mnt:/mnt:shared (1

add _args --cap-add SYS ADMIN

add devices /dev/sdal

[armadillo ~J# cat /etc/atmark/containers/client.conf
set _image docker.io/alpine

add volumes /tmp/mnt:/mnt:slave (2]

add args -ti

[armadillo ~]#f podman exec mounter mount /dev/sdal /mnt 6
[armadillo ~1# podman exec client ls /mnt (4]
file on usb

K 6.40 7RY 12— /% shared TH TV U NEHET 26

YV NZE{T5VFTFIC shared DFRTE E Y > MERR (SYS_ADMIN)
Z5Z2%9,

NUYRNZESAVTFIC slave LT ZREITNIE—AICULMIRES
nNE¥LAo

USB FN\A X%ZNXDY ~ULET,
Novhanktl&EzERLET,

©®d o ©

6.2.4.5. Iky N 7S T FIN4 ZDEM
add_hotplugs [F/31 R4 14 7]
.| y?*@@jfﬁ‘:}$;ﬁ%'fi—tﬂ:jT:E)nlu\ng&,é né(/—r\ v I\ 777)7/\’(Z% /Hf_tgia_o
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BE. AVTTANSTNA AZI/RS=HICIE. HE5H U Armadillo FIEICHEZD T /N1 X % IE:
UfcRRET, DV T+ %ENT 2MENH D XIH. add hotplugs ZEHIT S & TRy N TS 7ICx
IGTEZEI,

#: add hotplugs input

add hotplugs ICIEETEDZEERNFINET/NA R T 71 IILORIGICDWT, 3K 6.1. add_hotplugs
ATV VICEBETEREERXFI ITRULET,

% 6.1 add_hotplugs A 7> a YV ICIBETE S X ELBXFT

gl S| ¥ DERH WROFTINA AT 7AI
input NIZAPF—R—RBREDAAT/INA R /dev/input/mouse0, /dev/input/
eventO 72 &
video4linux USB A X Z7%E®D videodlinux 7/\1 /dev/videoO 7 &
RAR774)
sd USB XEVUGED SCSI 7«4 A7 7N /dev/sdal iz &
AR774)

FX 6.1. add_hotplugs A 7> 3 VICEEETEZEERXFI IERULEXFIDMICEH. /proc/
devices DEFN SR EDTICKEHINTWEIXFIZEEIT DI ENTEET, 'K 6.41. /proc/
devices DRAR) ICRTREDIBE. T/INA XY A THRITXFFELTIE. RITOLBEORFEZR\
mem ° pty REFE/ETED I EMNDOMDET,

[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

: (HB8)

~NoooabhBMADON

6.41 /proc/devices DRAH
TINARAIATERBODTNARAT77AILORIGICDOWVWTIE., A—XILRKFaX2h:
devices.txt(Github) [https://github.com/torvalds/linux/blob/master/Documentation/admin-
guide/devices.txt] ZZR UL T3 L),
BEOTINARGA TEBEUVCWEGIREAR—ZATHFTEREL TSI,
#l: add hotplugs input video4linux sd

6.2.4.6. E#FERERORBEHDIEMN

add_armadillo_env
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7y NY—=0T0 /DREUVCEFRBNERZ VT FOREEZHELULTEMITBZIENTEXT,
#: add_armadi llo_env

add armadillo env ZREIT B ETEMSINZAVFTFOREZHICDODWT, TR 6.2
add_armadillo_env TEMENBEEZH ICTRULET,

% 6.2 add_armadillo_env TEBIIE N 3BIETHK

REZH BREZHOHHA ]

AT_ABOS_VERSION ABOS O/N—Y 5> 3.18.4-at5

AT LAN_MACI 7YY= F0 /HEERE L LANT 00:11:0C:12:34:56
(eth0) ® MAC 7 RL &

AT_PRODUCT_NAME R Armadillo-X2

AT_SERIAL_NUMBER EirES 00C900010001

AT_SE_PARAM CTFATFILAVRDTNART 7L /dev/i2c-2:0x48
DILR

% 6.2. add_armadillo_env TEIMNENZREZH ICRUEREZHRZ AV T+ L THERT 255
'YX 6.42. add_armadillo_env THRE U CREZROER AL ICRI IV REZETLTLES L\
ZITlE. ERESOREZHZHICRLUETS,

[container ~]#f echo $AT SERIAL NUMBER
000900010001

6.42 add_armadillo_env TRE U REZHOERAE

%%ﬁb\ﬁﬁ DREZHZ A>T HICBNYT 325481d 'K 5.4. BEESOREL %= conf 77 1)L
[CEBEE) #S&E(lCconf 771 )L EREL L ta’b\

6.2.4.7. pod DEFEIR
set_pod [[Rv R£]

M6.2.2.12. pod TAVTFDRY NT—IX—LAR—A%EHET D, TEBR L pod DEETZ AN
TIY7 7% pod NCTEREILXT,

f: set _pod mypod
6.2.4.8. Y N7 —7U DFER
set_network [Xv kT —2 4]

CDFREIC 76.2.2.13. network DER) THER U Tc® Y kT —2 AT none & host DFFFRIRERTE
HERET,

none MFH. AV T FIT localhost UMEWR—LZAR—ZICADFT,
host DiFE(F OS DR —LAR—RAZZFDEXRFEWVET,
fA: set _network mynetwork
6.2.49.IP 7 RL ADEEE
set_ip [Z KL R]
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IVTFDIP7RLRAZREITDIENTEEXY,
#ll: set_ip 10.88.0.100

Oy FFHEoERIPENTHNIE. pod Z{E > T localhost h pod D%
RICTPIERTBIENTEET,

6.2.4.10. BiHED EARE

set _readonly yes

AVFFRAEDT 7 ALY AT ANDBEABFITERELET,

TI7AINTEZIAAABEER > TWVWET,

AVTTADISD I FAIVIV AT LANDEZ AHERZILTZET, tnpfs EULTHESXTY DEES
BARNICIZ S EMNTEFIN, 77V T—a3VIcL>TEHRAAARERDOD 7 7A1ILY AT ALATIE

BFULRWABEESH D £,
6.24.11. A A=Y OEBHY YV YO—REE

set_pull [E&7E]
CODHREZE missing ICFTDE, A A—IDRIOISHBWNERICA AXA—IZEZFENICY O O—RULET,

always ICTBE. AA—IDITICY UV YO— REATHEBFNICHT BFHMOERZID £9,
T7 AR TE never T A X—=INRODSBWNERICTST—ZRRLET,
4 : set pull missing H* set pull always
6.24.12. A7+ D IR - RE
set_restart [E&%E]
AT FIMEEUVERICURAY—hESEET,
podman kill 7 podman stop TEILT 2HE. CORELBERZUAT—MLERA,
774 )L N T on-failure ICTa>TWET,
fll: set_restart always /" set_restart no
6.2.4.13. 5 =REIT B —EXDEML
set_init no

AVTFDAAYZAOEIN PID 1 TREFL TVWEITH, ZDOHEDT 7 AL MDESORVHNED
DEF:SIGTERM BEDTFT T AL MY RSINENTT,

ZDfee. init LADIVY Y K%z set_command THRET %% & IE podman-init ® 7O+ X% PID
1&ULTABELEFT, RELAEOAY Y RZZOF 7O ELTEHLED,
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Bl: set_init no
6.2.4.14. podman logs BOOJ Y1 XHKE
set_log max_size <4 X>

podman logs TOY%Z2XRNRT DEHIT /run AT 7 71N ZRELTVWET, 20O7 DA XH
RELIEHA A ZBZZEIVTENET, 74N TIMB) T,

6.2.4.15. podman @ 7 v 7 QLA H»
add_hook --stage <AF—)> [--] a< v K [O< v K8|#]

AVTFHEEBEINDBE, BERT—YOEMZET v I ELTANY REERTUET, BEDORT—
YTRITUILWERIE —-stage AT/ a Y EEHEREL TS,

IEEORE A T — Y& precreate, prestart, createRuntime, createContainer, startContainer,
poststart, & poststop T9 o AT —IYDRKYPHERAAEDFEMIFZ podman DRF a2 X TF— 3%
SHBRLTLEEI W,

HEEHTH 1 EHDEIERFDH poststop 7y I MNEITEINET, 2 EH

'f Armadillo Base OS 3.19.1-at.4 IR Tld set restart [c&KBDIAVTFD
UBOEIETIEETINEFTEADTTEFELIEI L,

6.2.4.16. NJLRAF = v VBBEDRTE
set_healthcheck [BI#] [--]1 av > kK [a~ > R3]
EHMICONY RZETLTC AT OERHZERLEX T, EBEIRGSIBIEIUTOEEDTY !
- ——retries <) FSAMED: T5—ZRMIBZXTOY FAMA¥, (T7 A4/ K:3)

. ——action <none|restart|kill|stop|reboot|rollback>: IEE LY h SA B EHETF v IN
KBULIcEZEDT7 o3y (74 restart ) :

- none: set_healthcheck fail command |[CIETE LU /cAVIBZETITHLUMIE UEH A

. restart; AV T =EREREIUE T, set restart A7V gV ERBD, AVTFFEREELAEHL
YRR RE THEEEIL X I,

- kill/stop: A>T+ ZEFIEULE T,
- reboot: Armadillo ZB# &L X9,

- rollback: O—JL/\y ZR[REDIZE IO —I)L/Nw 2 LT Armadillo #B#&gLEd., O—JL/\y
I RAEERIBERIEZFDE FE Armadillo ZBEEILE T,

- ——interval <Bff>: FT vV I 5EEBRETI, (7 A/ 5:1 min)

. ——start-period <D RYVIDF v I ZETI BRDFERETI, (74K interval FRE
DfB)

- ——timeout <P¥: RESNLREALAICANILZAF v IR T LD > B RRBEREBD XS,
(T 7 A L)
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Fle. WODDIA IV TANY REETIEZENTEZXT

- set_healthcheck start command <> K [O< Y RBIE]: OV T FHEHRICANILAF v IHY)

BHDTHINUERICEITESNS ANV RTY,

. set_healthcheck fail command O< > K [O< Y RBIEI: NLRAF v Ih retries EIREL T

BICETEINDIAYYRTT, TOOAYY RiE set_healthcheck @ —-action EBEDRIICETS N
FIODT, AVY REFZERTLIEWEEIF ——action none TERMELL T L LY,

- set_healthcheck recovery command <> K [OA< Y RBIE]: NILAF v I h retries EREL

R

ERICBUOBMUEBRICEITEINS AN Y RTY, AV TFZ2as)d 2BICHIE T ICRR L5
BlE. 0O 1 OBDRINDERIC set healthcheck start command THREI NIV Y ROHAMNET
InE9d,

set_healtcheck —— curl -s ——fail http://localhost:8080/status

f5l: set _healthcheck start command abos-ctrl rollback-clone

Jun
sta
Jun
ctr
Jun
1/
Jun
2/
Jun
3/
Jun
Jun
fai

armadillo:"#f grep podman _atmark /var/log/messages

20 11:33:21 armadillo user.notice podman _atmark: my container healthcheck is now healthy (was
rting)

20 11:33:21 armadillo user.notice podman_atmark: my container first healthy check: running abos-
L rollback-clone

20 11:40:21 armadillo user.notice podman_atmark: my container healthcheck failed (from healthy,
3)

20 11:41:21 armadillo user.notice podman_atmark: my container healthcheck failed (from healthy,
3)

20 11:42:21 armadillo user.notice podman_atmark: my container healthcheck failed (from healthy,
3)

20 11:42:21 armadillo user.notice podman_atmark: my container is unhealthy, restarting container
20 11:43:21 armadillo user.notice podman_atmark: my container healthcheck is now healthy (was
led)

6.43 LEEDHITI S —ZHRESEBROESAY

6.2.4.17. BENEEB DEIL

set_autostart no E/cld set_autostart create

Armadillo DEEIRFICO Y T FZBEEE LB VWL SICRETEET,

create ZIEULLEBERIEAYTHIFERSINTE D, podman start <named CTEREII BRI EMNTE

ESERS

no

ZIETE LcHESIE podman start <name> CREBISEZ I ENTEZET,

AV 74 TICRBH U TWBWA A=V F 7y 77— NDORRICHIBRE N E T
DT, OV e X—=V[CHUTEHREL TLIEET W,
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6.2.4.18. £TOAVY Y RDRE
set_command [O< Y K]

AVTFZREI B EEDIANY R, RESNBD SIFGE, AV TFHFAA=—IDT T AL EREW
ESE I

fl: set command /bin/sh -c "echo bad example”
6.24.19. AV T FEBENICAVY RZEXTI S
add_pre _command [A< Y K]
AV T ZEBI SERICKRELLIVY FERITLET,
Armadillo Base OS DRIETERITEINTEIDT, /\—RU 7 OREZFICETITI,

Fle, BHOIANYY RZ2ETI 255 RIEFICETINE T, RELLIANYRN T DTHRELE
BalE. T FHiFkEsnEzttih.

f|: add pre command gpioset —-daemonize CONx y=1
6.2.4.20. podman run [C5|#¥ % EITEE
add_args [31%(]

CZFETCTHBEULLERTEBUANDOHREZTVWWESRIE., TOHRET podnan run [CEES | EET
TENTEEXT,

# : add_args --cap-add=SYS_TTY_CONFIG --env=XDG_RUNTIME_DIR=/run/xdg_home
6.25. 7Y NY—U TV /DREITZAA-TJZES

7y NI—0FT0 /. BEESERES U TERTE S Debian R—ADA A —IHEBHLTWET,
CTIIUTD 3 DOFIEICDODWTEHRABAULES,

- ABOSDE 51 YA =L 2HE

- Docker 77 AL 5AX—IZEILRT D HE

- ITICEILRBEHDA XA —I % ESHE
6.2.5.1. ABOSDE 51 YA K—)LT S

1. AYAN=)ILBO7AY Y hEflT %

VS Code OERA > D [G4/X2] h5 [Atmark Container New Project] #1TL. ®TRah
274 L7 N)RBREENS 7OV M 2REITZD T LI NI ZERL TSV, REFE
ERIRTZE, 7OV MNEEANTBTAT7ATDRRINZDT, FEO7OV TV M
BEANULTIVY—F—#HLTLIEEWN, TOREICKD, BIRUIREEEIC. AALETO
VIV MNBERBDTA LI NIUDMERESNET,

iTC\ (:Z.Tci;k@ctj LNXEbTL\i—g_O
- REE R—LF ALY R
. 7OYxU N%& :my project

—
«
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~ CREATE NEW PROJECT

644 AV AM—JVADTOY 2V b Z2{ERT %
2. SWU A A=V ZERT S

VS Code DAENRA D [my_project] iS5 [Generate at-debian-image container setup swul]
ZEITLTLIEE W,

 OPEMNED PROJECT

21l |_ SWu

Generate at-debian-image container setup swu  [>

6.45 at-debian-image DAV TFA X —I %AV AKN—JLF 3 SWU 771 L &ERKT
)

YERL U7z SWU 7 7 JLIE container setup/at-debian-image/at-debian-image. swu I[C{RES 1L
TWET, 2D SWU £ X—3Y% T73336. SWU A1 X—IDAYAN—)by #SBLT
Armadillo N Y A =L LTLfEE LY,

3. SBOM £RICEEbBBEEITS
ABOSDE DS1ERL U T35 & & SBOM D EIRFICERINE I, FMIE 73.18. SBOM &RLICEE
PEHEETS) HHERLLEEIVW, SBOM OERICIFATOZO2OT7 71 IILHRETT,
AV T4 0T 7
. desc 771l

SBOM OERICIESA Y RABHRERLIEIY 7«0 77V EERBLES, IV T4 77
- )UI& container setup/at-debian-image. sbom config. yaml. tmpl [CZZD FF, SWU 1 X —
JERRICCOOAY 747774 SN—=Y 3 0&FSZ 7Y 77—k Uz container_setup/
at-debian-image. sbom config.yaml MERKINE T,
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DY—AWICEAY T4 7771 ILORABRZER L. EUVVWARICEEL T LSV, RIEH
DEEMARERBEIC D W Tl SPDX specification v2.2.2 (https://spdx.github.io/spdx-spec/
v2.2.2/) ZTELEE W, SBOM ICE®HZ AV TFA A —IJEDBERICDWTIE desc 77
AIVICEE SN TWE T, FIEBEODOFAICDOWVWTIE 16.31.2.4. SWU 1 X— & [FERFIC SBOM
ZERRT 51 ZSELLRRIL,

6.2.5.2. Docker Z 7 1 ILD\SA XA —IJZEILRT S

Armadillo-X2 O 7 7F [https://armadillo.atmark-techno.com/resources/software/armadillo-
x2/container] M5 TDebian [VERSION] % > 7 JL Dockerfile;, 7 74 )L (at-debian-image-
dockerfile-[VERSION].tar.gz) #% O>O—RKRU%x 9, D% podman build AY¥ Y RZETULET,

[armadillo “1# tar xzf at-debian-image-dockerfile-[VERSION]. tar. gz
[armadillo ~1# cd at-debian-image-dockerfile-[VERSION]

[armadillo ~]# abos-ctrl podman-storage —-disk

[armadillo ~1# 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 723b4a0@1cd2a 18 hours ago 123 MB

6.46 Docker 77 A INIC & B4 XA—IDEIL RDETH

podman images IY Y RiC KD at-debian-image DEIL REhicZ ENERTE XY, library/
debian 1 X =Y [ER—=X &7 > TW3 Debian ¥ X—ITY,

6.2.5.3. EIL REFEHDA XA —IZERT S

Armadillo-X2 1> 77 [https://armadillo.atmark-techno.com/resources/software/armadillo-
x2/container] N5 Debian [VERSION] > 7)Y FF+A4 X—=Y) 774 )l (at-debian-image-
[VERSION].tar) 2% > O—KU%9, D% podman load ¥ RZERTLET,

[armadillo ~]#f podman load -i at-debian-image-[VERSION]. tar

1 (HB8)

[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 93a4ec873ach 17 hours ago 233 MB

6.47 EJLRFEHA X —T % load I 5E{T6I
podman images IV Ric &k D at-debian-image NEJLRSNfc ENERTEZX T,
6.2.6. alpine DAV TFAA—=I AV AM=ILT S

alpine @AY FFA4 X—=Y&, ABOSDE ZFAWTA VAN —ILTBIENTRETT, 6.25.1.
ABOSDE W14 YA K—=IL9%; #2BULT. A1 YAN=ILEOZ7OY 7 M EERLTEWTL L
=LY,
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VS Code MERA D [my_project] 5 [Generate alpine container setup swu] Z%£17L TK
=g AW

~ OPENED PROJECT

> B

Generate alpine container setup swu >

Generate at-debian-image container setup swu

6.48 alpine DAV TFARXA—=I&ZAVAM—=ILF3 SWU 771 I ZERT S

YERE UT= SWU 7 7 JLIZ container setup/alpine/alpine. swu ICIREESINTWET, 2D SWU o
X—=I% T13336.SWUAAX=I DA VA=)l #SBLTArmadillo N1 YA M=)LLTLfEE
LYo

6.2.6.1. SBOM £RICBHL B REZITS

ABOSDE D'51ERL U fcimB 1 SBOM DRI ICAER SN E T, Fifllld 3.18. SBOM £mLICEDL S
REZITD) ZHEFR<LIEZ W, SBOM OARICIFUTOZDDT7 7 A ILHRETY,

- AVT74 0774
. desc 771

SBOM O ERICIE TV ABRERLEAY 740 7714V 2ERLET, AV T4 771I)LIE
container setup/alpine.sbom config.yaml.tmpl (CZD FF, SWU A X—IEFFICcoaA>y T4
T77AIDSN=U3yFESHE7Y 77 —bM UT: container setup/alpine. sbom config. yaml HAYAERLE
nNxd,

DY—RAFICFAY T4 77 71IILORBZHEZR L. EULWABRICEELTL LI W, RIEEOFH
7RERBAIC DWW TIE SPDX specification v2.2.2 (https://spdx.github.io/spdx-spec/v2.2.2/) = &<

£EW, SBOM ICEHDZ AV T FAX—IZEDBRICDODWTIE desc 77 IILICEH I N TWET, &
BEBEODOHBICDWTIE 76.31.2.4. SWU 1 X—I L FERIC SBOM 2ERKT %1 ZTEBLIEE L,

6.2.7. AVTFDRY NT—U %KD
CDETIE. AVYTTAHDRY hT—7ZR/STEICOVWTRULET,
6.2.7.1. AVTFDIP 7PRLRAZERIT S
BERAWICAYTFDIP 7RLRIFE Podman 4 X—=I M5 AV FFZER U Tc & EICEEMICE D IR

S5NET, AVTFHICEDIRSNTWS IP 7 RL XIERA K OS N5 1E podman inspect AY Y R
ZAVWT UTOLSICHER I B ENTEXT,

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

set _command sleep infinity

[armadillo ~]# podman start net_example

Starting ’'net_example’
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48ae479at65445674323567¢c17c5418dd4624292351e061bd2bd8adadd4ct150
[armadillo ~1# podman inspect ——format ’ {{ .NetworkSettings.IPAddress }}’ net example
10.88.0.17

X 6.49 OVv7T7FD IP 7 KL AHERH
AVTFFAD ip ANV RZAVWTHERITZIEHTEET,

[armadillo ~]# 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

6.50ip AV Y RZAWEIYTFD IP 7 RL RFERH
6.27.2. AVTFICKEE IP PRLREHRET S

If podman (77 4 JL kT 10.88.0.0/16 ZEWNE T,
MICERALULTWBIPZRLAEESTEBEEEFIVTFHICHIDIP ZRL
A=EBELTLEEZ L,

AVFFHREE P PRLAZRET 20HICIE. BUIICI—FEEDRY NT—0 2ERT ZHEH
HHET, UTIC 198.51.100.0/24 I 1—HFEEDR Y h T —0 KT 2B ERLET,

[armadillo “1# vi /etc/atmark/containers/my network.conf
set_type network

set subnet 198.51.100.0/24

[armadillo ~]# podman_start my network

Creating network 'my network

my network

651 I—HYERDRY b T—71ERH

AT EERTEBIC. FEETERUERY N T—0EREFLIEWIP PRLAZET CET, OV
TFDIP7Z7RLAZBEET DI ENTEXT, UTOHITIE. IP7ZRLA%Z 198.51.100.10 ICEE L
x99,

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

set_command sleep infinity

set network my network

set_ip 198.51.100.10

[armadillo ~]# podman start network example
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Starting ’network example’
3ea8¢9031bt833228908bd73d8929b1d543b189b436c218e0634e0d39409¢100

6.52 IP 7 RL ABEFE® A>T FHERHI
AVTFFDIP ZRLAN, 19851.100.10 ICHESNTWDZ ELERTEZET,

[armadillo ~1# podman inspect ——format ' {{ .NetworkSettings.Networks.my network.IPAddress }}
network example
198.51.100.10

K653 Av7FD IP 7 RL AFESH
6.2.8. AT FAICH—N\E#EET S

COETIE, AT FTRTHRABY—NZBEITZHECOVWTIRLET, COETHRD EIFTWS
H—/\I& alpine @ apk AV RTA VY AN=)LT B2 ENFRETT,

6.2.8.1. HTTP b —N\ZzEFEI 3
ZZTIE. HTTP #—/V& LT Apache & lighttpd @ 2 &%= ERT 2ERICDOWTHBALET,
- Apache Z{#EHY %

alpine 41 X—=I M5 AV TF+%Z KLU, FOI>FTFHNIC Apache Z4 Y A L—=)ILLET, AVTF
ERRDBRIC, TRA K OS @ 8080 FMN—rZIAVTFHD 80 FMR—MNCERIXT DIBEEZIT> 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
ealaled9c2fe170a6db02e48030046751014e844900etb35c7a24cc1a8653af2

[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

6.54 Q7 I Apache 1 VX h—)L 9 %4l

D> PC 2 ED Web 77 0HMh5E, RAKN OS D IP 7RL XD 8080 HBR— K~ ICEHRKTDE. &
ERESEANR—IYDPRREINET, 774/ ~TlE. /var/www/localhost/htdocs T« L2 NUICT 74
IWEEBEL ZET Web 750N SHEEBETEXY, Apache DEMIARREIE. /etc/apache2 T« L 7
NUICHBERET7MIVERET 2 E TEEOHETT,

- lighttpd ZEH3 %

alpine 1 XA—=IHh 5 F+=ER L. DAV TFAIC lighttpd 244 VA S—=)ILUET, AVTF
ERRDBRIC, TRA K OS @ 8080 HFMNR—hrZIAVTFHD 80 FR—MCERXT DIBEEZIT> TWVWET,
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[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 Llighttpd example

Starting ’ lighttpd example’
fd7ea338d09c5e8962654ed54bbal7fb6a9%ed4fcalb344e350bbf81943d2112b
[armadillo ~]# podman exec -it lighttpd example sh

[container ~1#f apk upgrade && apk add lighttpd

[container ~1# echo "<html><body>It works!</body><{/html>” > /var/www/localhost/htdocs/index.html
[container “1#f Lighttpd -f /etc/lighttpd/lighttpd. conf

6.55 1> 5+ I lighttpd %1 > X k—JLF 361

lighttpd (77 )L~ CTIEEBIEEZRBEX—IYPERINTWERW S, LEDOFIETIFBELER—

% /var/www/localhost/htdocs T« LZ NUDTICEEEL TWX T, 8D PC iaED Web 750
N5, IRAK OS D IP 7 RLA®D 8080 HR— M T 2 ERREINET, lighttpd DEEMARRT
(& /etc/lighttpd T« LI N JICHBRET 7 A I ZiRET 2 E TEERRETT,

6.2.8.2. FTP U —\Z#EHLT 3

ZZTlE. FTP H—/N& LT vsftp ZFERAIT2EEICOWVWTEHBLE T, alpine 1 X—Ih5aVF
FEERL. ZOYTFAIC vsftpd 24 VA M=)LULET, VT HEBRDRIC. FTP &S TEH
ITBHR—NMNCDWTRA N OS AIAS AV TFFADR—NCERET DIEEE. AV TFTFHOREZHE
LT PASV_ADDRESS IC/RA K OSID IP 7 RL ZRDIEEZT>TVWET,

[armadillo “J# 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=XZRZX h®D IP 7 KL Z>

[armadillo ~]# podman start ftp example

Starting ' ftp example’
efcf1ba752c2db9ael1a33ac11af3be71d95ac7b737¢ce9734730ebcab02e57796
[armadillo ~1# podman exec —it ftp example sh

[container ~1#f apk upgrade && apk add vsftpd

6.56 dA>TFIc vsftpd Z1 VA =)L T %51
AVTFFRICI—YTHO Y M EERL. COI—HTftp A1V TESLSICLET,

[container ~]# adduser atmark

Changing password for atmark

New password: (/SR —RKR%EAH)

Retype password: (/SR7—K#&AH)
passwd: password for atmark changed by root

X 6.57 1—H%ET B4
ERRLIcA—HTftp A1 TED LS. vsftpd DRET 71 ILERELE I,
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[container ~1# sed -i -e ’s/anonymous_enable=YES/#fanonymous_enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/fflocal _enable=YES/local enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/ftwrite_enable=YES/write enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# echo ”pasv_enable=YES” >> /etc/vsftpd/vsftpd.conf

[container ~1# echo "pasv_min_port=21100" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo ”pasv_max_port=21110" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo "pasv_address=$PASV_ADDRESS” >> /etc/vsftpd/vsftpd. conf

X 6.58 BRE 7 7 1 )L DimES

REUVCRET 71 ILZIEEL T vitpd ZIEEIT B &Ic kD, ftp BiTAIBEEBD XY, ftp AT«
VEROT ATV NIRROFIRTHER LI DZEFERL XTI,

[container ~“J# vsftpd /etc/vsftpd/vsftpd.conf

6.59 vsftpd DITENBI

6.2.8.3. Samba Y—/\Z#EET 3

Z ZTlE. Samba H—/NOEEAEICDODWTHBLET, alpine 1 XA—=IH5VFTFZERL.
FOAvTFNRHIC samba A YA N—=J)LULET, AT HERDRIC. samba TERATBR—KICD
WTHRRA KN OS IS AV TFFHFHDR—MIEXT DIEEZT> TWET,

[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’
6d81c01fe27b5a92ee6ea69de2f9a8dbb569d420c2f5f630ece1966¢81824a1f
[armadillo ~1# podman exec —it smb_example sh

[container ~]#f apk upgrade &% apk add samba

6.60 > 7 FIc samba Z#1 > A =)L 364l
AVFFRICI—YTT7HOY N EERL. COI—Tsamba lcO7 1Y TE5L5ICLET,

[container ~1# adduser atmark

Changing password for atmark

New password: (/XX — K% AFN)

Retype password: (/SR — K% AH)
passwd: password for atmark changed by root
[container ~1#f pdbedit -a atmark

new password: (/X7 —K%AN)

retype new password: (/X2 — K%& A7)

6.61 1—HZEMNY %4

samba Z#cEI T2 &, FIROFIETERLIEI—YYT7HO Y N THED PC ENSOTA VT B E
NTEXY,
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[container ~1# smbd

6.62 samba DFCEIFI

HEITDZTAL Y N DIEEREDFHMFRTE X /etc/samba/smb.conf 7 7ML RET Z & TE
ERRETY,

6.2.8.4. SQL U —N\EEELT 3

ZZTlE. RDMS & UL T sqlite ZFEAT 2B/ ICDOVWTEHBELED, alpine 1 X—=IY M5V T+
EER L. ZDAYTFAIC sqlite Z14 Y AM—=ILLE T,

[armadillo “J# 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 ~1# podman start sqlite example

Starting 'sqlite_example
114¢5f1dbb7e81293dch8fbe0c600b861626375b14cfe4023761acaal84fdcad]
[armadillo ~]# podman exec -it sqlite example sh

[container ~1# apk upgrade && apk add sqlite

X 6.63 O T 7FIc sqlite Z1 YA ~—ILF 30

AV FFRICAD. sqlite3 IXY REEFT 3 & sglite DTAY T FATRENT— 5 R— 2 DB
RTEBESICBEDET,

[container “]#f sqlite3 /db/mydb.sqlite
SQLite version 3.34.1 2021-01-20 14:10:07
Enter ”.help” for usage hints.

sqlite>

6.64 sqlite DE1THI

6.2.9. BERRZITS

CDETIH. VT FARTEMET D7 IV —arh 5 Armadillo-X2 ICER S Nc T« A 7L A
ICHEAETSAHEICOWTRUETD,

6.2.9.1. Wayland z &>

AVTFHEHNS, Wayland DAVRI Y TH S weston ZEF UBEERRZTOH0%ZRLET, &
TRETZY N T I/ PRETZAA=—IDSAVTFEERUE T, 2O X—VICBEALTIE 76.2.5.
PYNI—0T 0/ PRETZAA—I%FES, 2SRBULUTIESIN,

[armadillo ~]# 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]

358




Armadillo-X2 &R~ =17l IR

add volumes /run/udev:/run/udev:ro (4]
add_volumes /opt/firmware:/opt/firmware:ro 6
add_args --cap-add=SYS_TTY CONFIG @
set_command weston --tty 7 i)

[armadillo ~1# podman start wayland example

Starting ’'wayland example’
6541e87422185e8835b00761071347bafa632f969645db5fa835c88e2abb5e2¢cc

K 6.65 Wayland Z#& > 7= ® > 7 F1ERKHI
weston OERTICHBRIREEHZRELE I,
EEBEICHERT/NNA R ZRELXT,
F—IR—RPY VAR EZFERUREICTIIEDDTINA RAZRELET,
IRA K OS D /run/udev Z AV TFANSIY TV R TBLDICHELEXT,
MRAK OS BID /opt/firmware Z AV T FTRNSNY TV RNTBLSICHRELET,
tty ZBR1EIT 21O DERZHRELE T,
weston ZEELEX T, I I THRET S tty (& add devices D tty7 ZEWET,

I > o~ R o

RIS, LTDESIC weston ZEEILE T, AT 3V THD -ty ICRET ZEIE. VT H1ERR
IEUR tty OBFICLERT,

[armadillo ~J# 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-g230e9bc+
[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-linux-gnu/libweston-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
[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] event® - 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] libinput: 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
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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-Llinux-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 ~“1# podman exec —-ti wayland example bash
[container ~]#f weston-terminal

X 6.66 A~ T7FWNT weston Z&EILIAVDODHAHEFT TV —> 30 DRTH
Armadillo-X2 ICEHRL TWE T AL A Eic, TR My TEENIRREINET,
. weston DEFE

Ty NIY—=0FT0 /DRI B4 X—ITIE. weston DERTE T 7 1 )LIE /etc/xdg/weston/weston.ini
ICEEBLTHDET,

[container ~1# cat /etc/xdg/weston/weston. ini
[core]

idle-time=0

use-g2d=1

xway land=true

repaint-window=16

[shell]
panel-position=none

Loutput]
name=HDMI-A-1

mode=1920x1080 @

Loutput]
name=LVDS-1
mode=off

6.67 weston.ini

(1] ZDTTHDMI EZ Y [cHN T 2 EERDBREREZITO I ENTEX T, FIHHMEIX 19201080
T9Y,

weston.ini THRREZIEE LBRWGEY. BE U BRREICEZ DI
LTWARWSEEIR. EZIDHEIG U TWBFILREREREICBEMNICYID &b
DNET, ZDHE. BERUBWERKRETHEINSZENHD FT, GUI
= IV — 3V OBEOENICDOENZIBEENBDETIT DT, FTHER
TEEZVICEDLETHREREZEEL TR ZEZHEHHULET,
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BET7AINZEZEBHRITAICIEAVTFTFAAX=IZFHULIRETSIEDHT
ZFITN. RYa—LEZFESTIDITIFPAINETEBRIZENTEE
ER

[armadillo “# vi /etc/atmark/containers/wayland_example. conf

add_volumes weston_conf:/etc/xdg/weston "
[armadillo “J# mkdir /var/app/rollback/volumes/weston conf

[armadillo ~1# cp weston. ini /var/app/rollback/volumes/weston_conf/ (2)

[armadillo ~J# podman start wayland example (3)

Starting ’wayland example’
6541e87422185e8835b00761071347bata6321969645db5fa835c88e2abb5e2cc
7a1e74510b14012110bfc4daf6f56cb0554378f513bc77554016b61667452d58
[armadillo ~1# persist file -v /etc/atmark/containers/

way land_example. conf ‘)
" /etc/atmark/containers/wayland example.conf’ -> ’/mnt/etc/atmark/
containers/wayland example. conf’

6.68 weston.ini Z/R Y 2 — A TEITETH

QO I>7407F7A4IICRY 2—L%EBMULEXYT, weston conf (FAEXT
JNRIEDT /var/app/rollback/volumes/weston conf "YU haEh
F9, MUaz—LDRBIRICOWVWTIE 76.226. AT FTDEEAER
7921 2RIV,

AV 74 7%2—U%E,
AvFrzlEiEsstxd,
BEERN CEBICAY T4 T7 71 I ERELVLE T,

000

. weston OEH
AVTFFOBEBELT, —2OQAVTFT—2o0OF7 V5= a3y a8hIdEBE=2HERLET,

—D2NIAY7TF T weston ZEE L T. XDG_ RUNTIME DR Z#F3 22 & ThRloavY 77+ T
weston ZEAITH 7TV T —2a v ZEHS TR EEFUTOIAY T « V THRETY,

[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 (2

add args --cap-add=SYS TTY CONFIG

set_command weston --tty=7

[armadillo “1# 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 (’
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add_args --env=XDG_RUNTIME DIR=/run/xdg_ home
set_command /root/start detect object. sh

[armadillo ~J# podman start weston (5)
[armadillo ~]# podman start detect object (6]

weston DRE7 71 IILEZERLE T,
XDG_RUNTIME_DIR %Z volume THBLT. AT« L7 MU ZFEWVWET,

5l & U T detect_object EWSZRID T A 7Y NDERET 7 A I EERUE T, I TIHER
DHAFZRETCETEXT,

PIVT—23vIick>TIE weston PEER T UKFICT S —ZHAOUBRWEEDN B DT,
set restart always ICUZE T,

EROHAVT S 2FETEHLEIT,

Q0 © 000

. A—H%IEEL T weston ZiLEIT S

7Y RNIY—=UTFTU /DMRMT B+ X— at-debian-image ICIZT 7 # )L kT atmark Z—HEEL
TWZEY, at-weston-launch AY¥Y RZEFES &, root T—HTid#i< atmark 11— T weston %#2
BT 5 ENTSET,

[armadillo “J# 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 9
[armadillo ~]# podman start weston (4]

weston DFRET 7 1 ILZEBR UL £,

AT % tty & LT /dev/tty7 ZEBIMULEX T,

at-weston-launch AY Y ROA 7> 3> UTHERT S tty £ 1—HEZEELET,
HRDOHIAVTFZ=FETREILE T,

(-~ R )

—tty & —user ZIEELLBH - LBEIF. 77 AL KT /dev/tty7 & atmark Z—TH\EDNET,
AV V=vyay hERETS

weston Z &9 HRIC. —-debug A 7> 3> %ZET & weston-screenshooter VY R TR YU —
vay heREIDIENTEXT,

[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
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add args --cap-add=SYS TTY CONFIG

set_command weston —-tty=7 --debug 9

[armadillo ~J# podman start weston (3)

[armadillo ~]#f podman exec -it weston /bin/bash (4]

[container ~]#f weston-screenshooter (5]
[container ~J# Ls

way land-screenshot-[date]. png (6

weston DFRET 71 IV ZEBR UL E T,

—-debug A 73> ZELEXT,

HRDHAVTFE=FEITREILET,

#ZF#H Uz weston I 7 FHT /bin/bash ZE£E#LTOV1 > ULET,
weston-screenshooter AV¥ > REETULF T,

ALY 7o LY ~YJURAIC wayland-screenshot-[date]l.png EWS 7 71 ILETREINE T,

Q0000 O

—-debug A 7Y a VISHERICOMMEAL T ZEW, [EXERKOER
FIEHETT,

Armadillo-X2 IZF—/R— RZ#EHfi L TWBHEIFE. —-debug A 7> 3>

ZEZIRSTH Windows F— +s ZH T I &ICKDRIV—> g3y

NERETZIENTEET, COFH. AVY—ryayNEaAYTF
= W®D /proc/[weston ® PID]/cwd FICREEENET,

6.2.9.2. X Window System %#&>

YT FAMS. X Window System ZiEE VBHEEZRRZITOFZRLET, I TEFZY hY—7
T/ BT ZAAXA—IDNSAVTFEERULE T, 2O AXA—=JICEALTIE 7625 7y hvY—7
TO/DREIZDAAX—I%ZFES, ZSRLUTREE W,

[armadillo “1# vi /etc/atmark/containers/x_example. conf
set_image at-debian-image

set_command sleep infinity

add devices /dev/tty7 (1)

add devices /dev/fb0 @

add devices /dev/input (3]

add_volumes /run/udev:/run/udev:ro (4)

add args --cap-add=SYS ADMIN 6

[armadillo ~J# podman start x_example

Starting ’x_example’
26847e21bd519f99466af32fdf0d809e2216d3e8ddf05c185e5428fe46e6a09b

6.69 X Window System %k S e ® 1> 7 k&6l
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X Window System [CHER tty ZRELEX T, EIhS5HFELNTVWEW tty EULFET,
BEEELE R TIL—LNYy 77 Z2RELET,

F—MR—RPOVIRBEZFERAARICT BODTNA RAEZRELET,

MA K OS BID /run/udev ZAVTFTANSN IV RNTBIIICEELET,

X Window System DOEIMEICHNERIERZRELFT,

000 O

Ric, UTDELSIC X Window System ZEENLE T, A 73> THD vt ICKRET 2EIK. TV
THERRFITELU tty OBFICLET,

[armadillo ~]# podman exec -ti x_example bash
[container ~1# apt install xorg
[container “Jf#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¢c 5.10.52-1-at #2-Alpine SMP PREEMPT Thu Nov 18 09:10:13
UTC 2021 aarch64
Kernel command Lline: 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”

(
(

6.70 > 7FAWT X Window System % {2&)9 % =176l
Armadillo-X2 IZ#EHEL TWB T A 7L A LT, TRI My TEEIERREINET,
6.2.9.3. 7L—LNy T 7 ICEERET
AVTFFRTEMES D7 7V r—2ayhsT7L—L/N\y 77 ICBEHBT S HIcid. Podman O

ARXR=IDS VT FZERT BRICRA N OS AIOFT/INA X7 74 )L /dev/foN ZEITHENH D X
9o T, /dev/fb0 ZEL T alpine 1 X—Ih S5V TF%EHRT %HTI,

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

set _command sleep infinity

add_devices /dev/fb0

[armadillo ~]# podman start fb example

Starting ’fb_example
€8a874e922d047d5935350cd7411682dbbeb90fa828cef94af36acth6d77476e

6.71 7L —L/\y 7 7 [CEEHET 576D T F1ERH

AVTFARIRAS>T FVYFILT—5%2T7L—LN\y 7 7ICRETZFZUTICRLET, Inick
D, BERLTWBET A ATLA LORRBPEHRLET,
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[armadillo ~]# podman exec -it fb_example sh
[container ~1# cat /dev/urandom > /dev/fb0
cat: write error: No space left on device

6.72 7 L—L/\Y 7 7 [CEEREYT 5 E1TH6l
6.294. ¥y FIRXI)IZIKDS
Ty FINRILDEARAENTVWET A AL ZERLUTWBRIET, OV T TANS T Y FANRY

NEES T B 7ciciE. Podman QA XA =I5 AV TFEEMT BEICRA N OS fAID /dev/input
ZEIRENNHDET,

[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

6.73 7y FI\XINZ/RS fcHD AV T FERH

Wayland 2D GUI RIEEHAEDOETESZET, vy FNXILZFRBLE GUI 7 7T —2 3
Y DBRIENFIREE XD X T,

6.2.9.5. VPU Zi>

Armadillo-X2 TEAUL TW3 iMX 8M Plus (ClE. BBEOITY I—K/73—RMEBICEHEULIEE
1=v hT#%H3 VPU (Video Processing Unit) BMEE SN TWET, VPU ZEHAI S ETYRT A
BERONT A=Y VR EFEETZERL, HEODIYA—R/FI—-—RNMUBEITS 2 ENTEEXFT, JV
THRTEET 27 ) o—3on5 VPU 2k S7oicid,. AT HERBRICT/NA A& LT, /dev/
mxc_hantro & /dev/mxc_hantro_vc8000e & KU /dev/ion ZEITMHEMNHD XTI, I TE7 Y
N—0T 0 /DB ITZDAA=—IDSAVTFZERULET, DA A=JICBEBLTIE 6.25. 7v
NY—0TFT 0 /DRHITZAA=—I%FES) ZSRBULTLLEE 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

[armadillo ~]# podman start vpu example

Starting ’vpu_example’
2aeeabbc6fb4abddc7d4dbdcad15b279acd6962cedc06b36¢7173ec36f1c88ee
[armadillo ~]# podman exec -it vpu_example /bin/bash

[container ~1# ls /dev/mxc_hantro /dev/mxc_hantro vc8000e /dev/ion
/dev/ion /dev/mxc_hantro /dev/mxc_hantro vc8000e

6.74 VPU Z#H&>51=Hp D IV T F1EBBI

weston & GStreamer N1 Y AN —=ILBEHDA A=Y EHHPEDLETES & T, VPU 2#FRHALT
BEOTYI—R/FA—REZIFTS52ENTEET,
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[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’
1332389d3c7004b623cee4227545c62aefd17b363c9a0a494d7bb217341c38ae

6.75 weston & GStreamer Zi%> f=6b® > 5 F1EHHI

CDESICULTEB LY TFicad 4> 95 &, GStreamer © VPU ZFERUCEIEOLY J1—
K/FO—RHPITHRZET,

[armadillo ~J# podman exec -ti gst example bash

[container “]#f apt install gstreamer1.0-imx Llibgstreamer-imx gstreamerl.0-plugins-bad ¥
libgstreamer-plugins—badl.0-0 gstreamerl.0-plugins—-base libgstreamer-plugins-basel.0-0 ¥
gstreamer1, 0-plugins-good Libgstreamer1.0-0 gstreamerl.0-tools gstreamerl.@-imx-tools

[container ~1#f weston —-tty=7 &

[container ~]# gst-launch-1.0 filesrc location=X7 7 1 JL &> | qtdemux | h264parse ! vpudec ! queue !
way landsink

6.76 GStreamer I & %7 1— RETHI

USB AXZHAEDLEDE. WASHSOMEETI Y A—RNUTT7 7AMIVICTRET B2 EEAEET
ERS

[container ~1#f gst-launch-1.0 -e v4l2src device=/dev/video3 ! video/x-
raw, width=640, height=480, framerate=30/1 | queue ! vpuenc h264 | h264parse ! queue ! gtmux !
filesink location=./output.mp4

X 6.77 GStreamer Ic & 3T Y d1— RETH

FEEAEETITZZET, USB IASHSDBEN H264 [C Ty A—RENTI 7AILICRESNE
T CDFITIFAASTTINA A% /dev/video3 ELTWETH, BEICL>TERDEFITOTETLD
DEBELTLIREL,

6.2.10. NT =Y RXI KXY MEREZEES

COETIF. AVTFANSNT—IRIAY MEBEZFES AEICDVWTRULET,
6.2.10.1. U ARY RREICT B

INT—=RRIAY NEBERFE > THARY RIREEICT B icid. Podman O+ X—IhS5 AV T %1
B9 BBRICRA N OSAID /sys T« LY NUZEITHENBDFT, UTIE /sys ZELU T alpine

A=IQBSAVTFZERT 20 TT, CZTESIN /sys T L7 MNJIEOYTFAHAD /sys ICN D
vhEhEd,
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[armadillo ~]J# vi /etc/atmark/containers/pm_example.conf
set_image docker.io/alpine

set command sleep infinity

add_volumes /sys

[armadillo ~]# podman _start pm_example

Starting ’pm_example
ab656T08abcha2dc5919dbc3218a6209782bad4baaldc6c21232a52046a21337¢

K 6.78 )NT—YRI AV NEBEEES fcd D OV T FH1ERH

AVTFAMS. /sys/power/state [CRDXFINZEZIAD I EICLD, ARV RRREICT D&
MTEET,

KO3 WIHTBINT—TRI XY NREE

RT—XFIAY LRI XF5 s
Suspend-to-RAI non BOMBRBAENAZIENTESD
Suspend-to-Idle freeze RHENETERISIENTES

[armadillo ~]# podman exec -it pm_example sh
[container ~1# echo mem > /sys/power/state

6.79 Y ARY RIRBEIC T ZRTH
6.2.10.2. ERKEXZBMLT 3
HARY RIREHN S ORKERE U T, FIATRERT/NA RZMUTIRULET,

UART2 (console) BRE TFT—I%E
=

BAE

[container ~1# echo enabled > /sys/bus/platform/drivers/
imx-uart/30890000. serial/tty/ttymxc1/power/wakeup

USB EFRE USB F/\1 ADIEK

/AL

[container ~J# echo enabled > /sys/bus/platform/devices/
32f10100. usb/power/wakeup

RTC(i. MX8MP) BERE F7o7—LAEIDAH
ESXREYl

[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
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TS FafR

A-—Y—=2AvF

Starting ’rtc_pm example’
8fbef3edda3b7fceabb1f8chf960cf469b7e82c4d1ecd35477076e81f
c24e39f

[armadillo ~]# podman exec -ti rtc_pm example sh
[container ~1# apk add util-Llinux

[container ~1# rtcwake -m mem -s 5

: (B88)

[ 572.720300] printk: Suspending console(s) (use
no_console suspend to debug)

ZZTHWERFD

[ 573.010663] Disabling non-boot CPUs ...

6.80 Y ARY RIRREBICT BEITHI. rtc TERIT

RV-8803-C7 I&. &5 0 WicUh 7 S5—A
N ABERES TR ENTEE A, O

/K O 72 30 MDEFIc, 1 MRICT Z—LN
1§55 X SICRELTH, REICTZ—LED
AHDFEETDZDIE0OR 1 2 0MERDR
ER

BRE I-—-Y-XRAYvFHT

B

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

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

[armadillo “1# reboot (3]
1 (&)
Applying fdt overlay: armadillo iotg g4-swl-wakeup.dtbo

o
: (HB8)

[armadillo ~J# cat /sys/devices/platform/gpio-keys/power/

wakeup 6

enabled

@ /boot/overlays.txt 7 7 - JLIC Tarmadillo_iotg_g4-

swl-wakeup.dtbo; ZEBMULEXT, 771 ILHFEELR
WBBIEFTRICER L T EES W, 2D T 74 )LDFEMIC
DWTIE 73.55.DT overlay Ik 2 HAINA X, #*
SRUTEET W,

@ /boot/overlays.txt ZFRFL. 7y I T—KDEFETH

RELET,
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© overlay OFETDHICHEREELET,

O YU7ZILIAVY—ILDFEIC. u-bootlickBXyt—Y
EHERTEEY,

O Lnux hSHRBETEET,

SMS Z{E(LTE EFILD  KE SMS =5
#H)

6.2.10.3. /XNT—IXI XY b DR

Armadillo-X2 /X7 —FX %I X > MEEEIE. Linux @ SPM(System Power Management) & & O
DPM(Device Power Management)ZFfJFHL TWE T, /NT—IYRIAY NREEEBHE—RNIIEBER
I3 &ICED, Armadillo-X2 DBEBHEZIMNZ DI ENTEET,

INT=RRXIXY NREZEBHE—RICBBSES . 77U T—2 3 Y DOERTIF—RELEL. Linux
A—RIVEHYARY RIREBERD T, BERERNMELET B & Linux I—XRILDY 21— LILEHTD
nreg 77V 5—2arvoRTeBERLET,

sysfs 7 74 . /sys/power/state
L

Armadillo-X2 B I5 9 /N7 =Y X I XY NRREE, /sys/power/state ICEZTIADXFI DRI Z
RICRULET,

F 6.4 MIHT B/NT—IRIAY MRRE

NRT—YRXIA> MRRE XF5 FiEA

Suspend-to—-RAM mem Suspend-to-ldle & D HHEBEHEINZ
52EMNTES

Suspend-to-Idle freeze suspend-to-ram & D HERETEIRT
3ZENTED

FEARERE U THRARRERT/\A RIFRDED T,

USBOvY—IlM V9 —T1—R REKE FT—I2E
(CON®)

Bt

[armadillo ~J# echo enabled > /sys/class/tty/
ttymxc1/power/wakeup

USB 1 >4 —7 = — X (CON4) ERE USB 7/\1 XDEKR

=
r=pikle
[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 7 I7—LEIDAH
Counter)
Bk

TN NTEPEINTVWETY
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RTC(RV-8803-C7) BERE F7o—LAEDRAH
&
Bk

FIAINKNTEPEINRTVWET

6.2.11. A>T+ hHh 5D poweroff XU reboot
Armadillo Base OS & busybox init T shutdown & reboot ZXJItU £,

busybox init T PID 1 IC signal Z3iX% Z & T shutdown ¥ reboot &% D £9, AT+ H 5 signal
XD & SIC, pid namespace ZHETIZHENH D FITH, HEI NS Kl TETTEZXT,

[armadillo “J# 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’
c8e3b9b418fc72395db9f3c22b1eb69eb41eaat790d3b7151047ef066cc4c8f f
[armadillo ~]# podman exec -ti shutdown example sh

[container ~1# kill -USR2 1 (poweroff)

[container “J# kill -TERM 1 (reboot)

X 6.81 O 7+ H5 shutdown Z1T5
6.2.12. EE®A

COETIF, AVTFRNTEELTWB 77U —y 3 VIicAShORENRELEFEILELTUES T
BRIC, VIRND T IAYFRYITIAN—%FE>T, VAT LEBREEITZHECODVWTRLET,

6.212.1. Y7 NI P IAYFRYITHALAIY—%IKD

AVFFRTIET D7 TV T =3 SV IRNI T IAYVFRYITIAT—%2I/RSTHICTIE.
Podman DA X—IY N5 AV T+ EERT BBEICRA N OS BlOF /N1 X7 74 )L /dev/watchdogN
EEIRENH D ET, UTIE. /dev/watchdog0 %#E L T alpine 1 X—I M5V FF%ERKT %
BT,

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

set _command sleep infinity

add_devices /dev/watchdog0

[armadillo ~]# podman start watchdog example

Starting 'watchdog example’
abd329ccad49d60423ce4155d72a119b8049a03dbd1d0277817a253e96dce7bc?

682 YVIRNTIFIAYVFRYTIARN—&ES DY T FHERBI

YVINDITOAYFRYITIAIY—E. 7OTSLANST/INA X7 74 )L /dev/watchdog0 %
open LR TRILET, AVTFTRICAD>TYIRNI TP IAVYFRYITHTAN—% echo IV
RTEesd 20z U TICRULET,
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[armadillo ~J# podman exec -it watchdog example sh
[container ~J#f echo > /dev/watchdog@

6.83 AVFFANBY I NV FPIVAYVFRYTIAI—ZEET 2RTH
VI OAYFRYTIAI—ZE Uik, /dev/watchdogO [c (V UHAD) EEOXF
ZESALIETY TN TP IVAYFRYITIAN—ZV Y RTBHIENTEXY, 60 BE (V
BAD) EFEOXFDESAADBWNGEE(FE. Y XATLDVEESHL T,

[armadillo ~]# podman exec -it watchdog example sh
[container ~1# echo a > /dev/watchdog0

6.84Y 7RI TTFUVAYFRYTIAN—%& )Y NFTBERTH
VYVIRNDIT7OAYFRYTIAIY—%EBIEUEWGESRIL /dev/watchdogO Ic V #EZAHE T,

[armadillo ~]# podman exec —it watchdog example sh
[container ~1# echo V > /dev/watchdog0

685 Y7 RITTIAYF Ry ITIAN—%EILT ZRTH
6.2.13. NPU Z#>

Armadillo-X2 TEHAL TW3 i.MX 8M Plus I (3. #EHFE I UICEENELI= Y hTH S NPU
(Neural Processor Unit) &SN TWE T, NPU Z5FRT 5 & T, EBEEHPYERRHEL E DR
WIBESRICITSIENTEXT,

AVTFFHNTEETZ 7TV =3 0h5 NPU Z2ikSediciE., 7y hN—0F77 /DEHET S
OV TFAAX—ITH3 at-debian-image ZFEART2HENBH D F T, Ffc. AV T HERRIITT/NA
A& LT, /dev/galcore ZEITREMNH D FI, UTIE. /dev/galcore ZJEL T at-debian-image
NS AVTFHEERT2HTT, DA X—=JICEALTIE "6.25. 7Yy hNN—0F7 07 /HMRHT D1 X—
VEES) 2ZRULTLS W,

[armadillo “1# vi /etc/atmark/containers/npu_example.conf
set image at-debian-image

set_command sleep infinity

add devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~]# podman start npu_example

Starting ’'npu_example’
cf27a327d19d8bc37e3722fe6101¢7d52fbT984351056e1c0ca4e89ff041cfbb
[armadillo ~J# podman exec -it npu_example sh

[container ~1# ls /dev/galcore

/dev/galcore

6.86 NPU Z& > fc6bd > 7 F BB

i.MX 8M Plus [cB#HENTWS NPU (& INT8 TEFLESNcEEEFH
/ ETFI)NZBEICHERIT DL SICKRFTESNTVWET, INT8 TEFILENT
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WERWETILDOBE, EBICHER TSR, XFERETREDETH
RETDHEN DD ET,

BAERPNLGEREZE 7 7Y T5—Y 3 Y ORFEAERICDWVWTIE. NXP Semiconductors O AR Y1 ~
[https://www.nxp.com/design/software/development-software/eig-ml-development-
environmentEIQ)ZZ&R U T & W\,

ZYNY—=0T0 /DS EEBRFEEICETIHEAN R EARALTVWEIDT, #5555RBLTL

£E W, Armadillo Base OS FH 51 K [https://armadillo.atmark-techno.com/resources/
documents/armadillo-x2/manuals].

6.2.13.1. ONNX Runtime Z{£>

ONNX Runtime & ZEEHD ONNX EFINEZFE> THRBETSIRLODY I ND T TY,
[NArmadillo-X2 Tl&. NPU %Z{£ > 7T ONNX Runtime ZE{T3 23 &ENTEET,

. ONNX Runtime #2141/ >X ~k—IL9 3

at-debian-image "S5ER L2V TFTHNIE. aptinstall TAYRAN=)LT B ENTEFT,

[armadillo ~]# 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 ~]# apt install onnxruntime onnxruntime-dev onnxruntime-tools python3-onnxruntime

6.87 ONNX Runtime Z-4 > X k=)L 9 %6l
- python 5 ONNX Runtime Z &>
python 75 ONNX Runtime Z# S 7z ITIE onnxruntime €3 2 —J)L% import LT, F/c.

NPU % {E S fcslc InferenceSession A 7Y x ¥V M%EERMRT 2 Ic. Providers & UL T
'VsiNpuExecutionProvider; Z3EU X9,

[container ~1# python3
>>> import onnxruntime
1 (H8g)

>>> sess = onnxruntime. InferenceSession(’ model.onnx’, providers=["VsiNpuExecutionProvider’ ])

6.88 python 75 ONNX Runtime %S4l
Bl EIC& D, python 55 ONNX Runtime ZfE> Z EMNTEFE T,

U =TADY 7 h Iz 7 THH, BBIITHRIE T Ao
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6.2.13.2. TensorFlow Lite Z{E>
TensorFlow Lite 5% NPU Z{f> TERICHRZITO I ENTEET,
- TensorFlow Lite Z1 XA h—=JLF %
at-debian-image MSER LY TFFTHNIE, aptinstall TV AR=ILFT B ENTEFXT,

[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 ~]# podman start tflite example

Starting ' tflite example
1b7¢cc807b712857a4065281295040¢c817e24572f7¢c8abf7e6a32a62fc4f3793b
[armadillo ~1# podman exec -ti tflite example bash

[container ~1# apt install tensorflow-lite tensorflow-lite-dev python3-tflite-runtime ¥
tim-vx tensorflow-lite-vx—-delegate

6.89 TensorFlow Lite -1 >~ A N—JL 9 36l
- python H5 TensorFlow Lite Z{F>

python 75 TensorFlow Lite Zf S 7z IC(d Interpreter €3 2 —JL% import LE 9, python
M5 TensorFlow Lite ZE 5B E 3 EMREREZ U< TH. BEMWIC NPU pMEDN XTI,

[container ~1# python3

>>> from tflite runtime. interpreter import Interpreter
: (BBR)

>>> interpreter = Interpreter(’model.tflite’)

6.90 python H5 TensorFlow Lite % {# 5 f
BlEIC& D, python 5 TensorFlow Lite Zff> 2 &N TEFT,

tflite-runtime /Xy o —3 &, SA4 T VA A= (imx_lib)D/IN\—=I 3>

DHEAEDLEICE > T, FHT S delegate & T4 75 OESMHEHIE
nd'Ic TensorFlow Lite #FBBWe 7 77U —o 3 Y HNEULLEELAEWN
BahHph£d,

IN—3 3> 2.6.0-1 LIED tflite-runtime /8y o — I % {ERT DREICIE.
EIN—I 3 220 UIBEODZA T UAX—I(imx_lib)ZERLTL 2
LY,

FATIVAA=IDT Yy TTF—RAEILDOVWTIE T6.11. VPU ¥ NPU
ZERT %) Z2RLTLLES W,

Fh2hoN\—y 3y EEMEDRFRE R 6.5. 51475V & tflite-runtime
DIN—=Y3>ENPU ZBW 72U =y 3y OFEDRER) ICRUE
ER
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IS FafR

+& 6.5 5175V & tflite-runtime D/X\—Y 3> & NPU 2HWz7Z 7V

T—2 3> OEIEDRR

tflite-runtime ®J/N—Y 3> tflite-runtime M/X—Y 3>
ht 2.6.0-1 LIEE ht 2.6.0-1 K
SATSVDIN—T 3 VhEE VX delegate TEIE NNAPI delegate TEH{E
BTES(2.20 L)
SATSUDIN—T 3 VhEE EULSEELBRWERHD NNAPI delegate TEhfE
RBTERN(2.2.0 KH)

AT VDON=I 3 VHERFIEICOWTIE, 6.11.3. Z14 75 A A—

VDON=IarzERT B 2SRULTILE W,

tflite-runtime /Xy —IO/N—=Yavid, AV FFRATYUTOIATYY R

ZRITIDIETHERTEET,

[container ~1# dpkg -l python3-tflite-runtime
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)

|1/ Name Version Architecture Description
- - - -

ii python3-tflite-runtime 2.6.0-1 armo4 deep learning

framework for on-device inference

6.91 tflite-runtime OIN—Y 3V ZERET S
T UEBADN.

YV, IKRY deb Ry —YZz2TAVTFARIKYIYA—RULT,

¥ 6.92. tflite-runtime O/N—Y 3> ZTIFf%) OOAXYYRERITLT

tflite-runtime ®/N\—Y 3> % 2.6.0-1 FEIc TS
WIBAIE TX 6.6. 2.6.0-1 K@D TensorFlow Lite B&&E deb /¢y o —

<fEEWN,
% 6.6 2.6.0-1 K@D TensorFlow Lite B8 deb /Xy o —Y
Ny ior—3I% =y 3> 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
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https://download.atmark-techno.com/debian/pool/main/t/tensorflow-lite/python3-tflite-runtime-dbgsym_2.4.0-1_arm64.deb
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TS PR

NRyo—I% N=I3y URL

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# Lls ./*.deb (1)
python3-tflite-runtime 2.4.0-1 _armé4. 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 ¥

tim-vx-dev @

[container ~1# apt install ./*.deb ©

(2]
(3]

6.92 tflite-runtime ®/\—I 3 VT3

ALY MTFa LKVl TR 6.6. 2.6.0-1 KHD TensorFlow Lite
B8 deb /\v o —Y ) O deb /XNy T —IDHEFELTWVWDZ &E&HE
BULET,

26.0-1 UEDA VA R=ILENTWB /Ny T —I%HIBRUE T,
FovO—RUfcdeb Xy —I AV AN=ILUET,

6.2.13.3. Arm NN ZfE>

Arm NN [&0> 7+« X— at-debian-image ®/\—Y 3> 1.0.6 LI
Tld. BEENILE R D £, IREFIAFD at-debian-image O/\— 5
VIIUATOIRY RTHERTEET,

[armadillo ~]# podman inspect ——format="{{.Config.Labels.version}}’
localhost/at-debian-image
1.0.6

X 6.93 at-debian-image M/\—Y 3 V%= ERT 3
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https://download.atmark-techno.com/debian/pool/main/t/tensorflow-lite/tensorflow-lite-dev_2.4.0-1_arm64.deb
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Arm NN & (& TensorFlow Lite KU ONNX OEFILFEREZ Y R— KU TWBHERAY 7 U7
T9, Arm NN 155 NPU Z{E-> TERICHBETS> I ENTEEXT,

- AMNNZ1A Y AN—=ILT 3
at-debian-image N SEK LcOYTFTHNIE. aptinstall TAIVRAM—=)LTBIENTEET,

[armadillo “J# 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 ~]# podman start armnn example

Starting ’armnn_example
18892fb9fc82f36a6de1bb9036af6e76ee552cf66e1537d70666319bb35af1el

[armadillo ~J# podman exec -ti armnn_example bash

[container ~1# apt install Llibarmnn22 Llibarmnn-dev python3-pyarmnn armnn-examples

K 6.94 Arm NN Z1 > XA ~—JL 9 36l
- python »5 Arm NN Z{E>

python 15 Arm NN Z{E Sz (Cid pyarmnn EY 2 —J)L% import LE 9, £/z. NPU &S
fz&Ic Backendld & LT "TVsiNpus Z3EE L T, Optimize A 73Vt M ZERLE T,

[container ~1#f python3

>>> import pyarmnn as ann

: (BBR)

>>> 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(),
ann. OptimizerOptions())

>>> net id, = runtime.LoadNetwork(opt network)

6.95 python 5 Arm NN %Z 56l
BlElCE D, python ™5 Arm NN ZES 2 &ENTEFET,

6.3. swupdate ZFRRUL TP v 7TF— KT 5

6.3.1. swupdate THEEXR 7 v 77—k
swupdate ZETF2BME L TEUTIAEZSNE T,
a. AvTF=r7vI7TF—bhULIW
RAAELCIVYTFOT7 Y 77— KD AIRETY,
b. 1—H%—7—%7 L7 ~U¥ Armadillo Base OS D7 71 JLZERT7 v 77—k UicW
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1—B—F—527vIT—rI25/EFE. UTODTFTs LI NI EZEHFLEXT,
. /var/app/rollback/volumes
A—HF—=F«( LV rUIEDVWTIF 13341 BRZY > THR/FSNB T LI MU (A—H—

T—= T4 L7 K))) ZSRBRLTLLESW,

SWUpdate Ic &% /var/app/volumes DB IHE L A,

/var/app/volumes NZEEENTWREW e, FRAAHDRHATH
Eﬁh\%i U735 ’al_IZI\ 7[_713%73 )\5'7*54-73%)/@1’1175\373 lo i'g‘o

Klc. PV TTF—=MREETF TV T—2 3N 2DT—FICT7 IR
ITdE, BAAFRDT—HICTITERFTBZIEICHRD T,

/var/app/volumes D TF—F ICTH U TCEHRNDELREBES.
SWUpdate Tl& /var/app/rollback/volumes |[CEH T 5T —5 =
ETZTAATLIZEW, 2D, REOEERFICZ TYT— 3 VEIN
5 /var/app/rollback/volumes ICEZEAALT—4 % /var/app/
volumes ICEFNT B LDICLTLIZE N,

c. Armadillo Base OS #—#&E7 v 77—k L7

7YNI—=0F707/H) ) —XF % Armadillo Base OS OHEEEEN. B, ¥ U T« /\Vy
FDEBIMMNFAIEETY .

d 7—hO—4%—%7v7F—KULEW

FyRR—0FI /YUY —RTBT—hO—F—DT v 77— hAARETT,

r2.1.3. Armadillo Base OS & &, T

VT FEDDRENEBRI BHEIEL TWVWERT,

Znickb, AN—7

Mk ehzhnoBmRcE

- a, b oigs

'6.3.2. AT F+FO7 Yy 7I7Fr—h, A——7F7—%F 4 L2 kY Armadillo Base OS OZE7n7

VI T—MCRBUICBEETOREBFTDOI AT AICHED D T A

I swupdate ICK 37y 77— hDAinzRULET,

T77—bh1 ZERUTLES W,

- c DBE

r6.3.3. Armadillo Base OS O—#E7 v 77—k Z2ZRUL TS W,

- d OFE

6.34. 7—hO—45—0DF7 v 77—k ZZRLTIEE W,

TRI LS. ArmadilloBase OS (£ 0S- J—hO—%— -

v
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6.3.2. A7+ 0Or7y 77F—bh, A—H5—-F—%F 1 L2 b Armadillo Base
OS DEHSL7P Y TT7—b

UTFIC7y 77— hOfinzERULE T,
ZZTlE. boot UTEFHDOHEZ AEH. 7Y 7TF— cOEZBHEHEULET,
1. Armadillo Base OS # B EANIE—

Armadillo Base OS %# B EicOAE—9 %%z "X 6.96. Armadillo Base OS % B MEicd
¥—) [cRULET,

A E& B ED Armadillo Base OS AREIEAL TWA M ER L E I,
FHEL TWLWARWES. A E® Armadillo Base OS # BEICOE—U X9,
FEHL TWBIHEIEFIE—UEF A,

swdesc_option version TIETBD/N—I a3 VDEZTAHICDWTIE T6.4.1. 1 VA K—=)L/I\—= 3
VEEET DI ZERUL TSIV,

Al B @A [ Jemwon

[Jewawma
example.swu @ desc 771 JL DA : [ e
swdesc_option version=1.2.3.4

[T :Armadilo Base 0s
g ;1].;.1? swdesc_* ITUR#EFR [ [
swdesc_files --dest I example.swu ] @A @ B E® Armadillo Base 0S 4§ [ e
“Ivar/app/roliback/volumes” my_project A Dy RMLTLSh R [:L

: ERIBIEA

swdesc_files --extra-os --dest Lﬁﬂbtl.‘bilﬁ::l_l:’—u:u
“letc/atmark/containers” my_project.conf ELIEENE TR E
swdesc_embed_container
"my_project.tar"

6.96 Armadillo Base OS %= B HicaE—
2. OAX Y RZEIEHEICET

'Y 6.97. desc 7 7 A JLICEER U fc swudesc * AV¥ Y REET, ITRITLDIT, desc 771
JUICEER U B ICfé> T swudesc * AV Y REETLET,

M6.4.1. 1 VAR —=ILIN=Y 3 V%IEFEIT S ICRT LD, swdesc_* AX¥VRICE>T
Armadillo Base OS ICXt U TEZAHZ T D5 (E —extra-os A7 3>z DIFTLEE L,
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ISR

3.

Bo#HE
b

[ @ swdesc_* aTUFEIREI<3IT I

example.swu @ desc 71 LD
swdesc_option version=1.2.3.4

# B D swdesc_* AT REETik
#BRIE,

swdesc_files --dest
“Ivar/app/rollback/volumes” my_project

swdesc_files --extra-os --dest
“letc/atmark/containers” my_project.conf

swdesc_embed_container
"my_project.tar"

example.swu

Aml

Bm
my_project

fetc/atmark/containers/my_project.conf

Armadillo Base 0S I=W&ALBE X
swdesc_* I¥2FIZ —extra-os AL avED

I Ivarfapp/rollback/volumes/my_project I

[ Jeweon
:I SERLTOEVE
[ EX%

- :Armadillo Base OS
| EREE R
[ =
-t

X 6.97 desc 7 71 JLICEER U 7= swudesc_* OV Y R%&EET

swudesc * OV Y ROEREAE TR 6.7. swudesc * AV¥ Y ROEE, IcRULZET,

5 6.7 swudesc_* OvY Y ROESH

BEEN L

vV R%

FiEA

7 71 ILER%E
BB% 1 16.4.2. Armadillo N7 71
I ZERRT %)

swdesc_files

BELET7AILET Y TTF—NE
DBECIE—

swdesc_tar

fBeELctar 7—HhA 7= 7y I5—
NEoREICERLTIE—

VY REfT
S0 1 16.4.3. Armadillo FTIER
DANY R%EEITT %,

swdesc_command

BELRINYRET Y ITF— Rk
DBRETET

swdesc_script

BEULRRVV I &7y TT7—h
FDRRETRIT

77X + AV Y RET
SM% : 16.4.4. Armadillo IC7 7
IWEEXL. ZDT77I)LEIANY
RATERYT 3,

swdesc_exec

BELIE 774 ET Yy 77—
OEEBICIE—UIck. 207741
WEZE"$1"E LTIV Y RERT

REEFOEICH LTIV RFET Gk
5T

SE%E 16,45 BMEFORETOHD
Y RORET

swdesc_command_nochroot

BELEIAYY REREHHDEET
=17

swdesc_script_nochroot

RELZY U7 N e REFORS
TEfT

EEIROEICT LTI 7 1 JLERE +
OV Y RET (GE#ERE)

SH%E 0 16.4.5. BIfEFORETODO
YV RDET

swdesc_exec_nochroot

EELR 7 7ML EREPDOEE(IC
AE—ULi®E. 207 71)L%&%
"$1"E LTIV Y RESEFT

AV TFHA A=Y DERE
SMB% 1 16.4.6. Armadillo [>T
FTAAX=IEERET 3

swdesc_embed_container

SWU 77/ I)LIcEEN5>TF
ARX=YDtar P—HhAT&T7v T
F—NEOBREICERR

swdesc_pull_container

7y 77— NEOBE T 71
A—IEFHIO—R

swdesc_usb_container

SWU 7 7 M Lic&SHBWETHRE
LAV TFHAX—=ID tar 7—5
1727y 77— hEOREICREA

7y 7T —NETROEE
TI7AIKTRT Yy 77— hRICERE (POST_ACTION=reboot) »1THhnFEY,
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BEnEE
@ swdesc_option POST_ACTIONT
FoTT— EORMERETNE A B & [ Jsweon
HRELZL BRI reboot £R{T I:I B TOEE

example.swu ® desc 774 JLOA]: : g
swdesc_option version=1.2.3.4 my_project s
-:Armaulllo Base OS

# EE D swdesc_* AV E Rk -
- A—F—FT—EFALIM

#BIZIE,

“Ivar/app/rollback/volumes” my_project
omes

swdesc_files --extra-os --dest
“letc/atmark/containers” my_project.conf

swdesc_embed_container
"my_project.tar” Ivar/appirollback/volumes/my_project

6.98 7 v 77— NETHRDEE)

7y IT—NEDEEEZET BICIE desc 7 7 JLIT swdesc_option POST ACTION ZEML T
<IrEEW,

swdesc_option POST ACTION [CIEE CZDEFFDEEX KR 6.8. 7V IT—MNETEROEHDRE
8 ITRULET,

R68 7Y 7T METEROESOER

AFVavs FiEA

container 7y IFE— R NEICAY T OHEEIRLE

(2L, 7Y 7TF—REIC —extra_os A 7Y 3V EEBELLEIVY RHETSH
foi54& (& reboot 42 3)

poweroff TYTTF—REICIvYy RV
reboot 7y 77— kN ORICERE)
wait 7y 77— NRICBREEZITONT . REEERFIC BEICTIDEDS

swdesc_option POST ACTION DE¥#filE M6.4.10. SWUpdate E1TH/5ETHRDEEXIEET 5.
HSBULTLIEE W,

4. BEANDYIOHEZ

2 6.99. BEINDYIDEZ,) IKRI LS. ERBICZ Yy T7T—hdMTons & REEEKIC
BHEICUIDEDLD XY,

B o=
AT BE —

[Jewwsa
example.swu O desc 771 ILDHI: f -:::ﬁ—i—
swdesc_option version=1.2.3.4 my_p rolect

-:Armadlllo Base OS
# B D swdesc_* AvFE R . o e
#BIZ (. | B2z
“Ivarfapp/rollback/volumes” my_project

ren
swdesc_files --extra-os --dest

“/etc/atmark/containers” my_project.conf

swdesc_embed_container X
"my_project.tar" Ivar/app/rollback/volumes/my_project
kﬂ @ REERFHIBE-NYEDS ]

6.99 B ENDYIODEX
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5. desc 771 ILDEZAHDHI
Ti2IC SWUpdate ZBW 7 v 77— DBl ERLE T,

CAVTFARXR=IEAVTFEBRE T 7AILDOT Yy TTF—hK 1162217 41 X—%
SWUpdate TERIX9 %

- sshd DRE : 6.4.11.1. fl: sshd ZEICT 5,
6.3.3. Armadillo Base OS O—#F7 v 77— b
7y IT—hDRNZERULET,
Z Tl boot UTHEEEFDEZ AE. 7Y 77— hEDHEZ BEEULEXT,
1. Armadillo Base OS &7 v 77— hRICRFIT 2771 )LZ2 BENIE—

Armadillo Base OS & 7w 77— hRICEBF IS 7 71 )LZ= BEICOAE—9 5iNn%E "X 6.100.
Armadillo Base OS &7 7 J)L%Z B HEICIE—) ITRULET,

6.4.1. A VAR—JLIN—VaVEIEFET D, ICRTLSIC. Armadillo Base OS @ tar 7—H
14 7% ERT % swdesc_tar AV RIC —-base-0s A7 3> %&DIFTLIEEL,

swdesc_option version TIEET D/N\—I g VDEZHICDODWTIK 6.4.1. 1 VA M=)L/I\—=Y' 5
VEEET D 2ERULTLEEZ W,
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A@E B @ [ Jewvom

[Jemcsna
baseos.swu O desc 771 IL-OF|: e
swdesc_option version=3.19 -

:Armadillo Base OS

swdesc_tar —-base-os baseos.tar.zst letc/swupdate_preserve_files w froot/example.txt ‘ |—|

| B
#1EE D swdesc_* ¥ RE R Fgf‘l: - o
#HIZ L. root/example.| N _ 77
svﬁlesc s ot POST frootlexample,_post txt @ PoST HELDT7 AV EIE .

| L]

“/var/app/rollback/volumes” my_project S

l baseos.swu |

swdesc_files --extra-os --dest

S _ _

b4

AmE B &
letc/swupdate_preserve_files Iroot/example.txt |
R
Iroot/example.txt @ sWU 771 LIIS®HS Armadillo Base )
POST /root/example_post.txt 0s Z/RM(baseos)
Armadillo Base OS @ tar 7—A4 T EMT
& swdesc_tar |- ~base-os #FavEDlF
baseos.swu 3 )

b4

AE B &
fetc/swupdate_preserve_files Iroot/example. txt
Iroot/example_post.txt
pazf: i
Iroot/example. txt
POST /root/example_post.txt B POST {BEDI7 4 /L EIE— ]
l baseos.swu l

K 6.100 Armadillo Base OS £ 7 7 )LZ BEICIE—
1. /etc/swupdate preserve ([CERE S /e POST EEMUND 7 71 )L BEICIE—U £,
2. SWU 7 7 )LHIC&H % Armadillo Base OS = B EIcEBRAUL X9,
3. /etc/swupdate preserve |[CEEE S /e POSTHED 7 7 I)LZ BEICIE—ULET,

/etc/swupdate preserve NMDIBEAEICDWTIE 76.5. swupdate_preserve_files ([CDWT,
& T4.4.1. Jetc/swupdate_preserve_file NDEBE 2SR UTLEE L,

2. OAVY Y RZEIEHEICET

' 6.101. desc 7 7 A JLICEER Uz swudesc * AV Y RAEET) [CRT LSIC. desc 77 A
JVICEEMR U B ICHE> T swudesc_ * AV Y RZETULET,

M6.41. A1 VAN —=ILNN=Y 3 V%ZIEFET S, IKRTLSIC, swdesc_* AVVRICL-T
Armadillo Base OS ICX U TEZAHFZ T BI5HIE —extra-os A 73 v ZDIFTLIEE L,
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IS FafR

3.

BEofFEE
AME B & [ ERMEOm
@ swdesc_* AT FERBI=RT
CJewcwms
baseos.swu @ desec 771 ILDH: [ B
swdesc_option version=3.19
letc/swupdate_preserve_files Jroot/example. txt |:| :Armadillo Base 0S

swdesc_tar --base-os baseos.tar.zst froot/example_post.txt e

= ; | A —F—ETALIM)

- Foﬁ/@lxlample xt letc/atmark/containers/my_project.conf - * T

# {EED swdesc_* VR ER® : g
@ ﬁlzli - e POST /root/example_post.txt EEAL
e g Armadillo Base 0S l:lﬂgslt :L*"‘m’

= swdesc_* a2FIZ —extra-os 7S avE 4
“/var/appl/rollback/volumes” my_project baseos.swu I - 21+3

swdesc_files —-extra-os —-dest
“letc/atmark/containers” my_project.conf

I Ivarfapp/rollback/volumes/my_project I

B 6.101 desc 7 71 ILICEER U 7z swudesc_* IV Y R%ZET

swudesc * OV Y ROEfFEE "R 6.9. swudesc * AV Y ROEE, IcRUET,

% 6.9 swudesc_* OV Y RDOESE

BEIHHEE IRV R% i
il = feT > >y T
T 7 LR swdesc_files %%é{:; ;Ei)lﬁazj Y TT— b 5%
2% 16.4.2. A illo N7 7 : _
)b%;gii?éjz rmadillo 77 swdesc_tar BEUctar 7—hA T7&27y 77—
MEOREICERFALTIE—
AV Y RET swdesc_command BELEIONYRETY 77— NE

B 1 16.4.3. Armadillo ETHEE
DAXR Y REFETI 3,

ORETES

swdesc_script

BEUIRIVTbNEZ7 Y TTF—k
SE OB AT

T 7AIERE + OX Y RERT
2% 16.4.4. Armadillo IC7 71
IWEERXL, 20770 )LEIXY
RHNTERYT %,

swdesc_exec

BELEI7AILET Y ITF— N5
DOBEICIE—UiE. ZF0T7 741
JL&E"$1"E LAY Y REET

EBTFOEICH L TIATY REIT GF
HERE)

S5 1 16.4.5. BFROIRETOD
Y ROET,

swdesc_command_nochroot

EBELEIOVYY REREFDEIET
=T

swdesc_script_nochroot

EEL7cR 7 U 7 N iR ORE
T

REROEICHULTT 71 ILEX +
Ov Y REfT GEHER)

S8 0 16.4.5. BfEFORETOO
TV RDET

swdesc_exec_nochroot

EBELE7 71 IV ERETDEEIC
AE—-ULk®&. 207 71L& %
"$1"E LTIV Y RESEFT

AVTFFA A —IDERE
B8B% 1 16.4.6. Armadillo [>T
FTAAR—=I%ERIXT B

swdesc_embed_container

SWU 770 I)ILICEEND AV TF
AA=IDtar PT—HhAT%T7v 7
F—NEDBREICER

swdesc_pull_container

Py I7TF—RNEORETIYT A
A=V vA—R

swdesc_usb_container

SWU 771 ILICESHTRWETHE
LIicAvTFAX—=YD tar 7—7
A T7%2T7y 77— NEDREICER

J—hO—%—0OFEH
S8% : 16.4.7. Armadillo D 7—k
O—4%—%%#H9 %,

swdesc_boot

SWU 77 ILIcEENST7—~hO—
=7y 77— MNEDEREICER

7y 7T — NETROEE

FI7AINTIRT v 77— M2ICBEE ( POST_ACTION=reboot ) M1 xd,
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Eh#xE
@swdesc_nption POST_ACTIONT 1 A ﬁ B E
TyIF—HEORMERETHE [ Jewom
HEELILBES reboot £RAT :I EBLCELE
baseos.swu @ desc F7 A ILDFI: =
SRR e U=kl letc/swupdate_preserve_files Jroot/example.txt |:| :Armadillo Base 0S
swdesc_tar --base-os baseos.tar.zst 5 /root/example_post.txt AT BTN
| M Jetc/atmark/containers/my_project.conf
- S Iroot/example.txt
# fEBO swdesc_* AT R &R POST fraot/example_post.txt [ o
#PIRIE,
swdesc_files —dest [:L*"““
“/var/app/rollback/volumes” my_project I baseos.swu |

swdesc_files --extra-os --dest
“letc/atmark/containers” my_project.conf

l Ivar/app/rollback/volumes/my_project I

K 6.102 7 v 77— NETEROZEE)

Ty IT—RNEOEFELTEI SCIE desc 7 71 )LIC swdesc_option POST .
rEEW,

swdesc_option POST ACTION |
B ICRULET,

CIEETESEFHOERZ ' 6.10. 7y 77—

R6.10 7Y 7TF—NETROEFDEE

ACTION Z=EfNL T

NETRDZEED

A7vavg Bk

poweroff TYTTF—REICIvy RV

reboot 7w 7T—kDORICERE

wait 7y 77— NgICHEEEIFToNY ., ROEERFIC BEICYIDEDLS

swdesc option POST ACTION ODE¥ffi
HESBLTLIEE L,

BEANDYIDEZ

X 6.103. BEANDYINDEZ (component=base_os) |
Thnsd &, REOiEERiCc BE@ICTIDEDLDET,

ICRT &SI, IE

BEo#E
.

AE B E

baseos.swu @ desc 771 LD
swdesc_option version=3.19

letc/swupdate_preserve_files

MBI
/root/example.txt
POST /root/example_post.txt

Iroot/example.txt
Iroot/example_post. txt
[etclatmark/containers/my_project.conf

swdesc_tar --base-os baseos.tar.zst

# B0 swdesc_* AT FEET®
#BIAIE,

swdesc_files —dest
“/var/app/rollback/volumes” my_project

I baseos.swu l

I
_~

X 6.103 B ENDYIDE X (component=base_os)
5. desc 771 ILDEEH DA

swdesc_files --extra-os --dest
“/etc/atmark/containers” my_project.conf

I/varlapp/rolIbackfvolumes/myfproject I

® RELWEIBECIYEDD ]

6.4.10. SWUpdate R1TH/ETROEH ZIEET 5.

BTy TTF—RH

ER O

—
[ Jewawa
G -
(|

:Armadillo Base 0S
A—F—F—5F(LIH

|
[ o
X

£ L]
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TElc SWUpdate zFW7 vy 77— DBlEZRULE T,
- Armadillo Base OS @7 v 77—k : 16.4.11.2. #5l: Armadillo Base OS 7v 77— k|

- Alpine Linux L= N7 74 I AT LD v 77—k : 16.24.3. Alpine Linux JL— k7 74
WOATLZEILRT B,

6.34. 7—hO—%—0DF7 v 7T7—h
swdesc_* VY Y RIClE, swdesc_boot ZIEEL T LE L,
swdesc_boot ICDWTIE '6.4.7. Armadillo D7 —hO—%—%F#HI 21 2SRBL TSI W,
J7—hAO—5—D7 v 7T—MDRNIEUTOED TI,
- desc 7 7 JLIC swdesc_boot h'% 2HE
SWU 770 LICEENST7—hO—%—% BEICEZTAD
. desc 7 71 JLIC swdesc_boot h'ixWIHE
AEODT7—hAO—Y—Z BHEHICIE—Y 3
T SWUpdate ZAWe7 Y 77— hDBIZRUET,
- J—=hO—45—-0OF7yvT7TF—K 1 16.241. 7—rO—45—%ZEJLRT 3B,
6.3.5. swupdate BT F—9 ZFZFEDRL
SWU A A—=I DA VA ~—)LEIMEIF. 73.3.3.2. SWU A X—=I & F) THRAR/z&K S IC swupdate H'
EITUE T, mkswu TER U Tc SWU A A=V ORBEDBEYI TR >72D. HBWE AL —IDZE
ERENFTELTVWEDTZHRE, W DOHDIEHT swupdate D1V X M—LEIENKENT 5 Z &N
HOET, 1V RAM=ILICKKT % &, swupdate [& /var/log/messages ICTZ7—X v E—y DOy
ZHRULEIDT, I7—XvE—YV2R%E. T7—DRE - RAD®AIND XY,
IZ7—DFRACEIR, T7—XyE—IJEIT—DARELUORLAEZEL LI FAQ R—Y (https://

armadillo.atmark-techno.com/fag/swupdate-troubleshooting-abos) ZAF U TWE 3, SWU
X=I DAY AN=)VITEKE U THILEND D SBRWEZE, 2D FAQ R—IZEEL I,

6.4. mkswu @ .desc 7 71 IL&2{RET S

mkswu T SWU A/ X—I &M B Icid. desc 771 EEULERRT ZRENH D XTI, UL
TTlE. desc Z7MILDEEICDODVWTEBNLET,

6.41. AV AR=)LIN—I 3V ZIEEIT S

swdesc_option component=<{component)

swdesc_option version=<version>

75\

swdesc_xxx —-version <component> <version> [options]

- <component>FUL T D ENMNMCULTLIZEEW (F7 A4 KTIE desc 771D T7 71 ILA%EE
W&9)
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1. base os: rootfs (Armadillo Base OS)Z RN SEZADEFICHEWVNET, BED T 71ILT R
TLhFREINBZWTT,

ZDHA. /etc/swupdate_preserve_files ICE> T2 7 7L DA% IE—L TH L L\ base
OSZERALET,

Z M component B7RWEIRTED rootfs DI RTHAIE—ZINET,

swdesc tar <> KT rootfs (Armadillo Base OS) @ tar 7—hH+A 72 EHT BEIC. —
base-os A 7> 3> %&DIF% I & T component (T base os ZIEELICEZTERUBEERD

ESERS
2. extra 0s.<3FF>: rootfs DEBZITORICHEVNET T, <XFF> ICRERDOXFINZEEL
S

rootfs #ZEAZ{TORFICHEWVNE T, swdesc ¥ IV R|C --extra-os A /¥ 3V %EBMT S
&. component ([CHEIRIIC extra os. ZE LK I,

3. XFHID (AVTFOEEZEDERDXFF) rootfs DEEIEWNE FILFEVNET,
Z M component Z{ES & rootfs DEENTEFHADTTEFELIZI L,
- PYTTF=REITSBICZDN—Y 3 Y EREDN—Y 3 Vv ZNRTT v 77— N DI ZITWE T,

<component> MELA VAN —=)LENTEI > TZFF® <version> M ENBEFICA VA M—=ILUE
ER

FIAIWKNTIRY OV TL—RIGTEFEAN, ——install-if=different A 7 3V %EMT S
Z & T <version> N DO BRRICA VA N—)LEBEICZD £,

PYTIT—RhD—ZZA 2V AR=ILTZIEELHDXTIDT, EHD component TEEL., W<
DHDEWNN=I 3 VICHIGT D7 Y 77— N HIEAIEET T,

- N\—=Y 3 VDIBEAE
swdesc option version TIEERRER/N—IYavD 74— v MNILUTD 2 BENH D ET,
- xXLy[z[-t]]]

X, Y,z ICIEZENZN 0~ 2147483647 OEHZEAL TLLE W, t IKRERDTILT 7Ry
hEfcld 0 ~ 147483647 QR ZERL TLEE L,

EIhBIEL T T !
-1

- 1.2.3

- 1.2.3-4

- 1.2.3-abc.4

- 1.2.3-ab.c4
KEBIEUATTI -
- 2147483648
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X 11 0 ~ 2147483647 OE#HZBERAL T LI L,
- 1.2.3-a.2147483648
tICld 0 ~ 2147483647 DEHZHEAL TSIV,
- 1.2.3-abc123
tIZIE BFETILTZRY MZERBELBVWTLEE W, 1.2.3-abc.123 B 5 IEAEETT,
- a.2.3
XITEFZILT7 7Ry h TR 0~ 2147483647 OEEKZBERAL T IZE 0,
- 1.1.1.1-a
XLy[Lz[-t]]IOFERX TEWNWTLEE W,
- xy.zt
X, Y, z, t IZIEEFNZN 0 ~ 65535 DEHZEAL T LI,
BINBIE T TY !
- 1.234
- 65535.65535.65535.65535
- 65535.2.3.4

TYNY—=0FT0/NIVY—RFTZT77—LT7F/I\—I3>D

YI74v I RAELT-at[HE]"Z2E80HTVWET, AVIFILDOY
T4 v I XEDIFBHERIF. "-at[HEF]"2EFRALBWT & &R
BULET,

KBNS T T
. 65536.2.3.4
x IZiE 0 ~ 65535 DEHAEAL T LS W,
- 1.23a
tIZIEZILT7 7Ry b TIER< 0 ~ 65535 OEKAERAL TS,
. 12345
xy.zt DR TENWTLLE W,
6.4.2. Armadillo N7 71 L %X T D

. swdesc_tar & swdesc files T 7AILEEELET,
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swdesc tar [--dest <dest>] [--preserve-attributes] <tar file>
swdesc_files [--dest <dest>] [--basedir <basedir>] [-—-preserve-attributes] ¥
<filed> [<more files>]

swdesc tar DIBFPE. FOHOAEINTHZtar 7T—HA 72 ZDFEFTNAATERLE I,
swdesc files [, H#AEE U TIE swdesc tar EREIUTIDN tar 7—HA 7= E2FEEZEITE I,

--dest <dest> TRAELZEIRNIENTEXI, component PIEEITHA T aVick>TT 7+
I DOE—5SHAEWVWET,

- —extra-os A 7Y a3 VZIEEYT H5E
- =%/
- 5l : swdesc_files -—-extra-os "resources"
- resources T4 LV N DHE%E / ICEBEAULET,
. component A 'base_os” £7z(ld extra_os.* DFH
- =%/
- 5] : swdesc_files --version extra_os.my_component 1 "resources"
- resources T LU NUDFEZ / ICEEALET,
- FNLSND component DIHE
. OE—% : /var/app/rollback/volume/

- f5l - swdesc_files --version my_component 1 --dest "my_project" "resources"
- resources 7« L7 b DFRF% /var/app/rollback/volume/my project ICEFL XI,

. ZDZEL /var/app/volumes & /var/app/rollback/volumes A Cc OE—TEFHAD T, -
extra-os = ZfERALLEE W,

--preserve-attributes ZI_EULHBWSEEIX 7 7AILDA—F—. E—R., Y1 LRIV TEHIR
BFINFETEADT, RELIBRIFFREL TLREETW, /N\—=I 3 h base 0s DIFRIZFEFMNICETE
INxEd,

swdesc_files Tld. —-basedir <basedir> TFZ—hHA THD/XA%EEZTHYIIERDET, (&
DA T3 IE swdesc_tar IClEH D £t A, )

. Bz (L. swdesc files ——extra-os ——basedir /dir /dir/subdir/file TIET/\1 RIC /subdir/
file ZIEBLLE T,

- TI7AIKE <file> hSBESNET, T« L7 MY THNIEZFDEX basedir ELTHEWE
I, TNLUATHNIERTs LI M) ZEWET,

6.4.3. Armadillo ETEEDIVYY RZ2EfT9 5

. swdesc command %> swdesc script CANY RZEITLET,
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swdesc_command <command> [<more commands>]
swdesc_script <script>

Py ITF—RhEDORBETION Y RPRIUT N7 7AILERTLE T,

JIN\—33 > ® component & base os & extra os IANDIFE, /var/app/volumes & /var/app/
rollback/volumes UAMIEETELRVND TS ERL LS W,

ANY RORTHIRE UGG, 7y T7T7—hBRBULET,

6.4.4. Armadillo IC7 71 IV &EREL,. FDT7 7 I)IL2ANY RATERT S

. swdesc exec T 7AIERD., AV RRNTZED 77 ILEFERLET,

swdesc_exec <file> <command)>

swdesc command R UK AV Y REETUEITH. <file> ZHRICERXLTAVY RATEXEUL 2
T77AILEE"$1"ELTEZET,

6.4.5. BMEFDIRETCOITY Y RDETT

AEI TN T B swdesc command nochroot. swdesc script nochroot.
swdesc_exec_nochroot [FEAMICERT D &EHD T A
swdesc _command, swdesc script. swdesc exec &= S{ERALEE LY,
. swdesc_command nochroot, swdesc script nochroot, swdesc exec nochroot |& 77w 77— NEDEE
BTIRE<EBFEROBETIOVY REETLET,

EWAIE T6.4.2. Armadillo N7 71 I)LZEXT %, & 76.4.4. Armadillo IC7 71 )L Z &k U,
FDT77A4IINEANY RNTHERAT %, [C/RUT nochroot L D/N\—=I 3>V ERIUTY,

7w 7T RNEDRE /target (TN TV MENBDT, nochroot DIANVY RZAWTT v I 75—
NEDTREBICHULTTZ V2RI B I EIEAEETT,

LU, FOFEICEZTZY ITF—NEDBEICNT 22X Y RDEFTIE nochroot LD IY YV
RTIFEIRTERWEHRBRGRICOMT > TLIZE L,

nochroot OV Y KIFHEZRZ—I LAz, Armadillo D& T=
BRWIRREICRDABEE S H D FET, FERICTEFELZI VN,

BN E G E A /usr/share/mkswu/examp les/
firmware update.desc ZZSZ|[cLTLEE L,
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6.4.6. Armadillo ([COYTF A A —IZEXT D

. swdesc _embed container, swdesc usb container, swdesc pull container TF¥OHER L=V TF
ZEHELET,

swdesc_embed container <container_archive)
swdesc_usb container <container archive>
swdesc_pull container <container_url>

Blix 76.22.15. YE—KURIMNVICAVTFEEET D). 16.22.17. 1 X—I% SWUpdate
THIXT %) Z5ZEICLTLEELN,

6.4.7. Armadillo D 7—hO—4%—%FHIT 3
- swdesc boot T/ —hO—4%—%FHL X,

swdesc_boot <boot image>

CHDOAXRY REFIRN=U a3 VIEEFNICEKRESNE I,
6.4.8. SWU 4 X—3I D& ERAE

AN Y ROMICIE. REZHHHD £I, LITDERE(E /home/atmark/mkswu/mkswu, conf [CFRE T=
EJCIN

- DESCRIPTION="<text>”: 4 X—I DEBH, OJICFED £,
. PRIVKEY=<path>, PUBKEY=<path): B4 & SFEHZE
- PRIVKEY PASS=<val>: #2dD/XX 77— R (BH#HH)

openssl M Pass Phrase ZZDFE £{FELEXI DT, pass:password, envivar ¥ file:pathname D &
NHEFEZZET, pass P env DESMOTOCRICESNEZBNNHDFIDTfile ®HEITITHL
*x9,

. ENCRYPT KEYFILE=<path): BE=1{v D

6.4.9. Armadillo E@o QY FFHA AXA—I L BENEIA conf 7 71 ILZHIBRT %

LTDOAT7Y3>H mkswuconf [CEERETEEI N, desc 77 A IINICHEREFBETI .
swdesc_option TIEET DI E T, BokEVWAZ UIHESE mkswu DERFETCIS—%ZHALEITD
T, RERBBIEEAL TSIV,

- swdesc_option CONTAINER CLEAR: f X h—JLENTWB > T+ & /etc/atmark/containers/
*conf Z NTHIBRLUZE I,

CDATaVEHBEBIIEEEZ TSIV, BEDERTIE. FEICB A X—JIZEH
HICHIBRESNEXIDTIDAT Y a Vv ERET DDEEFHD X Ao

6.4.10. SWUpdate RiTH/ETRDOEE ZIEEI %

BITDA 7> 3 >iF Armadillo E® /etc/atmark/baseos. conf [C. il X (&£ MKSWU_POST_ACTION=xxx &
UTREITDIENTEEXT,
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ZFDHZEIC swu ICERESNARITNIE /etc DERETEITINEFIDOT, Py hNY—0 70 /HEEL
TW% Base OS D7 Y 77— K TCHEMEDZEEIFABETT, sWwU ICREDA 7Y a YDNREI NS
BlIIBRESNEATYa UIMBESNEFIODT. —RFHNLRZEEHARETI,

- swdesc_option POST ACTION=container: A>T+ DHD T Y 77— NEICBEFHZITVWETA, O
VTFFORERIFET Y 7TF— NI B5HE. Armadillo-X2 #BiEE I Ic AV T FHIEIT = BiiEH
SEXI,

. swdesc option POST ACTION=poweroff: 7w FF—KElcv v v NT OV ETVWET,

- swdesc_option POST ACTION=wait: 77v 77— NRICEBBNICHEFIZTONT . REOELERFICT v
7TF—MDEHINET,

- swdesc_option POST ACTION=reboot: 7 # )L N DREICRULE T, 7V 7TF—MDREICHEEL
£,

- swdesc option NOTIFY STARTING CMD= ”command swdesc option NOTIFY SUCCESS CMD="command”,
swdesc option NOTIFY FAIL CMD="command”: ‘/ TTF—hEA VA M=)l BIHLIGE 2:9&551
LB RICETSINSINY Y RTY,

ONYRZETIBET, PV r—ayea1—3—Cr7y 77— ZHSE82IENTEXT,
LED THIS® 261% /usr/share/mkswu/examples/enable notify led.desc [CFABLTHD X T,
6.4.11. desc 7 7 1 JLEXEDH!
6.4.11.1. Bl: sshd =ZB%lcT 3
/usr/share/mkswu/examples/enable_sshd.desc Z&EIC LU £,

desc 77 1L ZwRET SRENH D XELALBDDRRBEIBESNICBAICECEL TS ES L,

[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/enable sshd* .
[ATDE ~/mkswul$ cat enable sshd.desc
swdesc_option component=extra os.sshd version=1

#f add your public key in enable sshd/root/.ssh/authorized keys
if [ -z "$SWDESC TEST” ]; 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 (1]

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 ~/mkswul$ mkswu enable sshd. desc (5]
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
enable_sshd.swu Z{ERK L F L7,

(1) BODONRREREZEXLVET, T7AINNDA T 307D T enable_sshd/root ¢ L7 MU D
BEZDEZE /root [CERESNZET,
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@ BEHIZELHLLWI—N—DOREIZTDLSBVNESIC, Py 77— NOBIC—EEELET,
©@ HT-EREBEMLET,

0O BP0 HBERESINIBAICEBLEI,

O A—IEERLET, XXT—REFEBERERD/KXT—RTT,

6.4.11.2. #l: Armadillo Base OS 7 v 77—k

2T T, T6.24. Armadillo DY 7 R Iz FEEILRT B TAA Y YRTLRIFOLIL K THRL
7P AN EERLET.

/usr/share/mkswu/examples/0S update.desc & Z|ICUE T,

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/0S update.desc update-[VERSION]. desc
[ATDE ~/mkswul$ vi update-[VERSION]. desc
#f 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,
#f after copying just a few key config files.
i
#f 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” ¥ (2]
—--version base os [VERSION] (3]

[ATDE ~/mkswul]$ mkswu update-[VERSION]. desc (4]
Enter pass phrase for /home/atmark/mkswu/swupdate. key:

update-[VERSION]. swu Z{Em L & L 7=,

(1) imx-boot TEJL R UfcA X—I%FEWNET,
(2] build-rootfs TEJL R UTcA X =Y ZEVWET,

(3] N=I 3 R ERBEZICUNT VA M=ILEINFEBADT, BED/etc/sw-versions ZHEZEL
THEYICEREL TS L,

O AA—YEERLET, /IRT—RIFIBHROBED/(XT—RTT,

6.4.11.3. fl: swupdate_preserve_files T Linux 1—XJLEAD Armadillo-X2 [@lF D1 X —
JEAVAM=ITBHE

Armadillo-X2 [T D7 v 77—~ A X—JIC Linux A—XILHAEENTWET,

swupdate preserve files Z#E->T. UTOIAYY RTA VAN —JVEBICIREDH—XILZIE—LT
BEHIELRVWELSICLET,

[armadillo ~1# echo 'POST /boot’ >> /etc/swupdate preserve files
[armadillo ~1# echo *POST /lib/modules’ >> /etc/swupdate preserve files (1]
[armadillo “]# persist _file /etc/swupdate preserve files (2)

(1) swupdate preserve files [C /boot & /lib/modules Z{REFTDLDITEMULET,
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@ ZEEUREI7ANLERFELEY

/usr/share/mkswu/examp les/kernel updatex. desc D K S I
update preserve files.sh DANJ/XN—T., XA ZBHFHBIC /etc/
swupdate preserve files [CIEBINT B ENTEXT,

[ATDE ~/mkswul$ cat example. desc

swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” -- ¥ (1)
"POST /boot” ¥
”POST /lib/modules”

QO XJVUVTNODKRARMERT 2155 (E /usr/share/mkswu/examples/
update preserve files.sh ZZBR L TLEE L\,

Armadillo Base OS O A—XILEBMERLIEWEEIERILAZY 7 hD
—del A7 3> TITZEIBRT B ENTEET,

[ATDE ~/mkswul$ cat example. desc
swdesc script "$SCRIPT DIR/examples/update preserve files.sh” -- ¥
--del ”POST /boot” ”POST /lib/modules”

6.5. swupdate_preserve_files [CDWT

extra 0s D7V 77—k Trootfs ICT7AMINZERET DI ENTEEIN, RO OS 7y 77—
DRRICHIBRE N D AEENH D £,

7 #)LNTIE, /etc/atmark &. swupdate . sshd PRy NT—VDHREEZFEEFELETITHFNLULL
FaAE—hTEtA,

FS5STHRWI 7L ZEHT BERICIE /etc/swupdate preserve files [CEHULFT, 76.4.11.3. 4l
swupdate_preserve_files T Linux 1—XJLUAD Armadillo-X2 BT DA X—I %A VA N—=ILT 3
HiEl ZSEICLTLIESN,

AE—DHFAIVTICE 2T LTFToEND ZFERL T IEEW:

1. BIZT77A0I)%ZEHT S
ZDHBE. PY7TF—MIBHIICT77AILZIE—LEX T, baseos DA AX—IJERL swu I
Py IT—=RUIEWI Z7AILERTHL TWTH, 2D 7 74 )LA Armadillo Base OS IC&&F N
BOWDTHNIFEBHRL 7Y ITF—NTEET,
fl: echo ”/root/.profile” >> /etc/swupdate preserve files

2. POST DF—T—RKRDRICEEHT S

ZOBE. PYv7TF—hORBTIAEY—U%EJ, Armadillo Base OS IC&FEN T2 771 T
HNE. AV AM=ILEICAE—-UTHRESNBVNDTIE—DIAZI V72T 50LET,
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FOIAE—DREICTONDZDT. AUL7YITF—RTIT77AIOEENTCEE A, 7V TIT—
NZRIF T, baseos DAX—IHAVARN=)LLTHOS DT 7A I EBHITZIENTEET,

fBll: echo "POST /etc/conf.d/podman-atmark” >> /etc/swupdate preserve files

6.6. SWU 1 X —J DAB DFERR

mkswu ——show [file.swu] TSWU A X—YDANBZMHERIT S ENTEZET,

HAlE desc Z7AIICETWETH, FDOFFH desc 7707 ILEUTHIATEEZFBADTHESRAE
LTHRFEVLCIEEL,

[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 &EBES{EICDWT

mkswu —=init OFICESILZEMNICT 2551E AES T7 71 ILzESELX T,

WREFEDLN TS SWUpdate DEESILIFINY RP XY T—FZEE sw- descrlptlon 771 IVISHE
kN TEFBA, FDIH. BIEDES{L (HTTPS TXET 2RE) AES I EEZHERLET,

6.8. SWUpdate DE & #& & SERAE DEHT

mkswu T SWU 4 X—IZ &R T BBRIC SWU 1 X—IHN®D sw-description EWS@w7 71 /L%
ATDE [CH2ERBEMPHEERAVWTERZAL X I, swupdate 179 ZRICIE. BRICHERL fFEA
EZH Jetc/swupdate.pem ICEEFNTVWEIHI EHERLET,

ZDELZHERTE B >IIHBE. SWU AA—IZA VA K—)LTERVDT, Armadillo (£ %iE
BHEZEELRINEBD A,

Flo. BEEEEBEOAAMNRIAVEUVTEERENICRZRIBT D ENBCHEEINTWLWET, nkswu
—init ZRTULKBRICT DEJELRBEAEEZERLE LD, T TIRMMOEZERLS K UEHEED
A& Armadillo BIOBEEDAEICDWTEHRBELE I,

6.8.1. ERELITAEDEM
EZBEAZEOERIILITORRIC, mkswu -—-genkey TITWE T,

[ATDE ~J$ mkswu --genkey
/home/atmark/mkswu/swupdate. key IE 4 TICHEELET. HLOEEERLETA? [V/n] ©

HBAEDITY 3 —L(— MR EAF LT : [COMMON_NAVE] @
E L /home/atmark/mkswu/swupdate-2. key & EEBAZE swupdate-2.pem Z{ER L £,
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Generating an EC private key
writing new private key to ’/home/atmark/mkswu/swupdate-2. key. tmp’

Enter PEM pass phrase: 9

Verifying - Enter PEM pass phrase:

/home/atmark/mkswu/swupdate-2.pem AV 74 77 74 ILISEBIML E 9,
/home/atmark/mkswu/swupdate-2, pem DRDT7 Y TTF— a4 VA MN—ITBEZITEEINET,
AVRAMN=ILINTHSIRIEDE% /home/atmark/mkswu/mkswu. conf HSH4 L TLEI LY,

K 6.104 mkswu --genkey TEZR L IIEEZBINT S

(1] Enter ¥+ —Z#TL&XT,

(2] [COMMON_NAME] [CEEHE P RN BERDRIFZATDLTLLE W, EFETIREHDEYT
N —DBEDOREESHRICT DI EZHRULET,

© ESLEEFEIZNRATIL—ZE2E0AHULET,

CDANY RZ2RITT B ELLTDXIXFHA ~/mkswu/mkswu. conf [CIEMS N E T,

I extra swupdate certificate. Remove the old one and use new

#f PRIVKEY after having installed an update with this first
PUBKEY="$PUBKEY, $CONFIG_DIR/swupdate-2. pem” ‘)

#f remove "NEW ” to use

NEW_PRIVKEY="$CONFIG DIR/swupdate-2. key” (9

#f This controls if we should update certificates on device, and can be

#t removed once all devices have been updated to only allow new certificate
UPDATE CERTS=yes

6.105 mkswu --genkey IC & D mkswu.conf ICBIIE NfcAR

@  PUBKEY DBICAERL UT-EERBZE D /A HANEINE L E T, UPDATE CERTS=yes %387F L THR L= SWU
A4 X—VFE, PUBKEY DEIC) A M ENTWBEERAEZ 27T Armadillo (1Y A M—=ILULE T,
PUBKEY ICU R RSN THRWIFAZE, @7y hY—2 57 /A TEEL TWSIBELSZE
THIBRENE I,

O FULLEBLZBO/IXXATY, COBETIIKIERICEDET,
Z DIRRETEE (POST_ACTION=container A% @ SWU 41 X—I %24 UL. 1 VY AM=ILT B E

Armadillo @ /etc/swupdate.pem (C PUBKEY [cU XA hEINTWBWADIREEN T VA M=ILEh
£9, Armadillo Ic1 > A M—=)LENTWBHEIE, abos—ctrl certificates list THERTEXT :

[armadillo “]# abos-ctrl certificates list

- atmark-2

- atmark-3

- swupdate-2.pem: [mkswu —-genkey TAF1 L7 COMMON NAME] @

- swupdate,pem: [mkswu -—init TA L7= COMMON NAME] (2)

6.106 & UWEEEEEAY Armadillo ICEBMES N TWAR Z EEERT S
Q@ EMUKIHEOCIEVYR—LA
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(2] mkswu -=init RFICARMUZEERED AT X — Lo HEFD nkswu D/N—I 3> k> TE
swupdate. pem DNEEE SN THRWATBEMENH D £J,

CDIRRETHUWRZFEZ ZL5ICHBDET,
6.8.2. ELR LITAZEDHIER

FREDELSIC Armadillo ICEBODEBELRZERTE DIRNEICKR S IIHEIFERICHE S BLR GRS
EYIDBEZBIENTEXT,

mkswu. conf D PUBKEY DEMNS—DBEDEZHIBRL. PRIVKEY [CHTUWEZREL. RETHNIE
UPDATE CERTS=yes Z2i U £ 9,

[ATDE ~] tail -n 3 ~/mkswu/mkswu. conf
PUBKEY="$CONFIG DIR/swupdate-2.pem”
PRIVKEY="$CONFIG DIR/swupdate-2. key”
UPDATE_CERTS=yes

6.107 BERAR L AAEZHIRT 5KRE

EAROEMERULL. TORET SWU A X—IZ4 U Armadillo (4> X h—)L9 % ERIDEE
BHENHIRENE T,

Z55% abos-ctrl certificates list AV Y R CHEZRARETY .

[armadillo ~]# abos-ctrl certificates Llist

- atmark-2

- atmark-3

- swupdate-2.pem: [mkswu --genkey TA 7L 7 COMMON NAME]

6.108 fERAEN A YA M —=ILENhTWB Z L ZHERT 3
6.9. Web Ul 5 Armadillo Zzt&wv b77v 79 3% (ABOS Web)

ABOS Web &, Web 72 7%h 5 Armadillo OEI{ERTE % 1T D HRET. ABOS (Armadillo Base
OS) ###H I 2L 7TD Armadillo [ICFIHUL TWET,

BHI3. 73.8.1. ABOS Web &(d) ZBRU TS W,
6.9.1. ABOS Web TlETERWI &

ABOS Web (&, ABOS O Linux DAY Y Ry o )LOEBEICEELU < HRWATH, fEEIC Armadillo
DLy N7y T x5{TRZZZEEZBHNICLTVWET, ZD7HD, Armadillo DEIERTE % 1T SHEEET
IS, BFRREMUAND T &, & ZIE. Armadillo DEMEIREZER UIED T B2 &, TEFEFF A,
Z5IC, Armadillo Z4 V5 —Xy "HSRTERIET S, VE—MNREBTEFEA, EF2UTaD
Hahs, ABOS Web (. AU LAN ADS DERUNZIFTMITAWEDICEE L TWEY,

ABOS Web TT& % Armadillo DFREICDWTIE, 16.9.2. ABOS Web OREKE—EBEREF
gy 22U T EEW, B&&E. ABOS Web (& OSS TRHEL TWEI DT, RED ABOS Web I #
WREHEEZ., CEDTEREL THEEENYT 52 EHAETY,
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6.9.2. ABOS Web DR TEE—E & REFIE
HWE. *FYMT—7ICBBLT ABOS Web THRETZSDEUATODHD T,
- WWAN %7E
- WLAN %7
- BERRE BXYKNT—UA4YI—T 11— ADHE)
- DHCP % —/X\—5& 7
- NAT =&
- VPN %%
INSIEDOVWTIE 838 XY MT—UREI THBALTWEITDT, £6552ZRULTLIEE N,
xv NT—=2LISNTE ABOS Web I TOHEAEZ > TWE T,
- AVTFER
- SWUA YA K=
- FFZIERTE
TPV —=3VRETDA Y5 —T7 2 —X (Rest API)
- ARINAX
AKETER., 50Xy NT—VUANDREEBICDOVWTIBNULET,
6.9.3. AT+ EE

ABOS Web 5 Armadillo @OV 77+ Z—8XRARUL T, AVTFTF & ICKEE - EIEZITTOZED
TEZEd,

ABOS Web @ by IR—=IH5, "AVFTFER'ZI Vv I32E, R6.109. AVTFEE, OH
HIcBBLEXT,
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WEOI YT FHIER

AVTFE 4 A=% ATF—82A

®  aBe-gw-container localhost/abe-gw-containerv2.2.0  running

abos_web_openvpn localhost/alpine_openvpn:latest exited

6.109 v 7+ &EE

COEMETIE. ABOS LIZHZ2IVTFETICDODWT, A X—IEZPIVTFH4. BEREZ—EBX
AUET, AVTFO—EBXRRETERLALOIYTFHICNUL, EFEFELE. SLT. IV TFHS5HD

SNIEOTDRREZTOIENTEXRY,

r38.12. VPN RE, ICEHDEEDH., VPN ERERET 5 &,

Z abos_web_openvpn @ AV T FHIMERINET, VPN EfiHiE. 2D
AVTFHEEREICB>TRD, COIYTFH2IY T EEEETE
9% &. VPN e nEzd,

6.9.4. SWU 1 > X b—=Jb

ABOS Web 75 PC £ED SWU o X —% HTTP #—/t—_td SWU « X—Y% Armadillo I >
AR=ITBIENTEXT,

SWU 4 X—=VILDNTIE, 3.33.2. SWU A % —Y&ld; ZBRLTIRE L,

ABOS Web O by IR—=IM5, "SWU A YA h=)L"20UvI95&. "®6.110. SWU > X
=)Ly ODEEICEBLET,
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mkswu --init TIERL L 7= initial_setup.swu 24 > X b —JL L
TLEIL,

SWU 774 ILAH

SWU Z 74

PSR EREhTuEHEA
A A=)

SWU URL A A

SWU URL

R 6.110 SWU 1 X h—Jb

CODEETIE. PC EO SWU A X=YT7710)bFEIE. HTTP H—/\—LED SWU 41 X—=3 T 7o
JLD URL Z3EEL T, Armadillo IC14 YA R=ILT B ENTEFT, Armadilo DV T ~D 7D
7w 77— NBICRYICITSRETERT % initial_setup.swu . F7Z Armadillo ICA YA M=)l &
hTuwiziFnid, "mkswu —init TER U7z initial_setup.swu 24 Y AR —=JLLTLZE W, " EWS
Xy t—Y%ZBEELILEICKRRUET,

SWU A A=Y DA VA= )LENMEZRTI BRICIE. ETRRAZRIATZRRULET, "HED
SWU TEEEINTWB/N\—Y 3 V" #icid. ABOS D&Y IRz 7 IVIR—RY MDARIE/N—Y 3
ViEmRE—BERRLET,
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HED SWU TEEBINWTWA/NN— 3

A¥F—F b HN=igw

base_os 3.18.2-at.0.20230723
boot 2020.4-at14
extra_os.a6e-gw-container 22

|- > =IO
) )

E6.111 SWU BEBNRY 7 hU 7 AVIR—XY hD—ERR

6.9.5. FFZI&RE
ABOS Web M SBZIICET 2REETS T ENTEET,
ABOS Web @ kv 7—Ihs "BRIRE" 227U v 358, UTORBIRTSNET,

" 6.112. %Y NT—=0454 L —/\—EEBEINTVWSISEDRAHEREER, <TIE Armadillo ®IR
EERE, AT —NN—EOBRHEXERIT DI ENTEET,

F <

REDRKR

RERZ: 2024-03-19 12:53:27 +09:00
NTP (Rybh7—oH%—/<—) LAMAH

H—ri—1p 133.243.238.163

#—i—BHE&LY  0.000011308 BHEW

[ ]
6.112 Xy N7 =054 LY —/N\—EABESNTVWSBESORAEREH

BZRAREBEINTAWRETIE TM6.113. XY hNT—751 LY —/\—EEEBENTOLWEWEED
WRHESREE) DRRIC TPC EEEAT S, MY V%I I ET. Armadillo DEZ%E PC EREEIT 3
EMNTEET,
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REORR
FERA: 2024-03-19 12:53:28 +09:00
NTP (RyhI—5%—/t—) ERMIXh TV LA

158 =
K6.113 %y NT—=0 54 LY —/N\—ERPESTNTVWRWSZEDORIESER

¥ 6.114. Ry M= 54 LY —/N—DFREEB) TIENTP (XY hT—UM5DKZEL) H—
JX\—& Armadillo EBEIRICREAT 20 —/\—ZRET S ENTEXT,

r 5

NTP 5RE

NTP #—/\—(ZOIFSIFEBRIhET):
pool pool.ntp.org iburst

EERFICERERBATIY — N\ — (Z0HFSEENTT):
10 pool.ntp.org

K6.114 Xy NT7—0 54 LY —/I\—DKREEH

BEic. 'M6.115. 94 LY—>VDHRTEEH) TI& Armadillo Base OS TERTZ3Y A LY —2D
EENTEXRT, AVTFHITREFEEHDFEADTIERLLEEL,

F 5
FALY—VEBTE

HALT =2

| Asia/Tokyo o

6.115 14 LYV —> OREEH
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6.96. 77V —>ayVEITDA 5 —7x—X (Rest API)

AVTFFPRI YT EHS ABOS Web O—EZDiRExFERTE X I,
6.9.6.1. Rest APl AD 7 7 = XD EIE

Rest APl (£ ABOS Web /XX T —RKR & Rest APIEHO M—27 > TRt £z 9,

Flo. EHROELRRXY NT—JICHEIRENTTEDET, ¥IERETIE. A—Y TRy hH5D7
JEADHEFBRLTWET, A—UTXVYRADIP PRLANSFIEAUVICWERIZBRENDET
9, BREHAZEIE 13.82. ABOSWeb N7V tR;, #=BLTLEZWL,

BUIIZANIUTDOEESHD Authorization N & —TEREFSINZFET .

. Basic (JXAJ—REZEE) :curl @ -u :<password> ZETERIAFA[AET Y, <password> DX FFIE ABOS
Web THREULR/IRT—RKRTY,

. Bearer (h—7%7 >585E) :curl @ -H "Authorization: Bearer <{token> ZTERELFAHET I, <token>
|& /api/tokens THEMUHER U XFIITT,

Klee b= VICIBERDBRETEE T, Adnin TERSNEh =TIV EITNTDA VT —T z—RIC
PIRBATERIN, —BDA VT —Tz—AUMERULBWSEREZDA VY —7 1 —RICRERIE
[RICHZF/HON—T 2 ZERLTIIZE W,

N—2>DOEMEIZ ABOS Web @ TERFEEE, R—ITITAZET:

r <

Rest APl b—9V—K

Token ID R

35ac39a8-1eeb-4bh2-84d2-

cb542cdbc873 [] Admin

5c426¢ce5-8fch-4e54-9ff6-

80aba50935¢ee [ ] Reboot, NetworkView

6.116 REEED Rest APl k—7 v—ExRR

ABOS Web @ /N\—3'3 > 1.2.3 LIBETIX. Token ID DiElICH B0 ) v
TR—R7A4aA>% 0w 0957 )yTR—RKRIcAE—932ENT
=F9,
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6.9.6.2. Rest APl ER# D RTIRS 4t
% Rest APl OERAZRBLE T, FERAFITIEUTZRIRE L TWET, :
. ABOS Web IC https://armadillo. local:58080 T 27X ULZET,

- TAUTH ; IRIBEHIC ABOS Web TERB U h—2 V&R EULE T, fll : AUTH="Authorization:
Bearer 35ac39a8-1eeb-4bb2-84d2-ch542cdbc873”

courl AV Y REERT B, UTDLSIC alias #ERALET :

[ATDE ~]$ alias curl rest="curl -k -H "$AUTH” -w "¥nhttp code: %{http _code}¥n” ’

A7 +hH5 ABOS Web (Cid Thttps://host.containers.internal:
58080; TPV EZATZEEXY,

HBIBESCLTVWET, H U, SEREZFERLULIEWESIEILTDELSIC

ﬁ? CDETHHEITZHITIE. curl DA T g -k ZIEEL CLEHE=Z &
RELTLRE W,

[ATDE ~]$ openssl s client -showcerts -connect armadillo. local:58080 </
dev/null 2>/dev/null | openssl x509 -outform PEM > abosweb. pem

[ATDE ~]$ CERT="$PWD/abosweb. pem”

[ATDE ~]$ alias curl rest="curl -H "$AUTH” --cacert "$CERT” -w "¥nhttp
code: %{http code}¥n” ’

6.9.6.3. Rest APl DA HhEEA

AV =T 1 —AD—TRITIFINTGA—=FZEBDEDNHD £T, INTX—FNHB5HE(F json (Content-
Type % application/json [CERTET D) & form (F7AJL M D application/x-www-form-urlencoded T
DINTA—4) ODEESTHERTEETT,

AV —T7 1 —ADEINH 31HEE json object THAINE T, SHED/IN—I 3> 7 v 7T json
object DF—HIBEZ BHREUNH B /e, HASNIEZLIET HHEIFEZORICERL TS L,

IZ—DHBEIE json object D Terror; F—ICXFIDI T —HEHINTWVWEXT, http DRXT—
FZA1—R$H 50x I bD £7,

IZ7—0Df:

[ATDE ~J$ curl rest -X DELETE https://armadillo. local:58080/api/tokens/
3b2d830d-2f64-4e76-9e59-316da82eefc4

{"error”:”"No such token”}

http code: 500
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6.9.6.4. Rest APl : h—¥U VEE
N—VVEBDLDDA VT =Tz —AEUTDEEDTY !

k—=o>—8

GET ”/api/tokens”
HEHERR: Admin
INTAX—=%: 81
HA: k=Y U XK

[ATDE ~]$ curl rest https://armadillo. local:58080/api/tokens
{"tokens”:[{"token”:”35ac39a8-1eeb-4bb2-84d2-cb542cdbc873”, "permissions” :["Admin” ]},
{”token” :"5c426ceb-8fch-4e54-9ff6-80abab0935ee”, "permissions” :["Reboot”, "NetworkView”]} 1}
http code: 200

- b= VEUS
GET ”/api/tokens/<token)”
HEHERR: Admin
INTA—=5: L
HH: =7 VIER

[ATDE ~]$ curl rest https://armadillo. local:58080/api/tokens/35ac39a8-1eeb-4bb2-84d2-
cb542cdbc873

{”token” :”35ac39a8-1eeb-4bb2-84d2-cb542cdbc873”, "permissions” :["Admin”]}

http code: 200

- b= V&R
POST ”/api/tokens”
MHEIERR: Admin
INTA—%: 5 U T\ permissions R Y X b (AaWEEE TAdminy TERMESNET)
HA: £ b—7 VIER

[ATDE ~]$ curl rest -H "Content-type: application/json” -d ' {"permissions”: [“Swulnstall”,
"ContainerView”]} https://armadillo. local:58080/api/tokens
{”token”:”3b2d830d-2f64-4e76-9e59-316da82eefc4”, "permissions”:

["Swulnstall”, ”ContainerView”]}

http code: 200

- M=UURE FEUVRWESIEED N—I Y TERINEY)
POST ”/api/tokens/{token id}”
VERERR: Admin
IR A—%: 5 L=\ permissions R A M (BWBSIERELEFEA)
H: REIER SN b—7 VIER

[ATDE ~J$ curl rest -X POST -d permissions=Poweroff -d permissions=ContainerAdmin https://
armadi Llo. local:58080/api/tokens/3b2d830d-2f64-4e76-9e59-316da82eefc4
{"token”:"3b2d830d-2f64-4e76-9¢59-316da82eefc4”, "permissions” :["Poweroff”, "ContainerAdmin”]}

- b= VHIBR
DELETE ”/api/tokens/{token id}”
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WEERR: Admin
INTX—=5: 8L
HA: U

[ATDE ~]$ curl rest -X DELETE https://armadillo. local:58080/api/tokens/
3b2d830d-2f64-4e76-9e59-316da82eefc4
http code: 200

. abos-web /XA T —RZEE
POST ”/api/password”
VERERR: Admin
JNT X —%: password T/\vV Y 2 FHDI/INRT— RXFFH hashed=false NERESINTWBHE
[EFEXDXFF
Hh: #EL

[ATDE ~]$ PWD HASH=$(openssl passwd -6)

Password:

Verifying - Password:

[ATDE ~]$ echo $PWD HASH
$6$LuXQduN7L3PwbMaZ$txrw8vLJqEVUreQnZhMOCYMQ5U5B9b58LOmpVRULD i VCh2046GKscq/

xsDPskjxg. x8ym@ri1/8NgFBu. . IZE0

[ATDE ~]$ curl rest —--data-urlencode "password=$PWD HASH” -X POST https://armadillo. local:
58080/api/password

http code: 200

6.9.6.5. Rest APl : SWU

- AV AM=I)LiEH SWU DJ/N—Y 3 VIEHRIE
GET ”/api/swu/versions”
HEHERR: SwuView
INTAX—=%5:8L
H73: Swupdate D&/IN— 3 VIER

[ATDE ~]$ curl rest https://armadillo. local:58080/api/swu/versions
{"extra_os.custom”:"54”,"extra_os.container”:”1”, ”custom”:”54”, "extra_os. initial setup”:”4”,
"boot”:”2020.4-at19”, "base_o0s”:”3.18.4-at.6”, "extra_os.sshd”:”1”}

http code: 200

- PYTITF—RNAT—5 AP
GET ”/api/swu/status”
HEHERR: SwuView
INTGX—%: L
H 71: rollback ok: O —JL/Ny ZIREE (false DIFHIE rollback 2 TWFET),
last_update timestamp: UTC @ unix epoch ($F TDH). last update versions: RHD T v
TTF— KR TEHSINN=Y a3 VER (AVR—RV ~ = [EFEION—Y 3y, BHEO/N—Y 3
Vo BHFHEICEELEBD I VR—XY MDBEE null TEREEHINTWVWET)

[ATDE ~J$ curl rest https://armadillo. local:58080/api/swu/status
{"rollback ok”:true,”last update timestamp”:1703208559,” last update versions”:{"custom”:
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[null,”54”], "extra_os.custom”:[”53”, 754" ]}}
http code: 200

- SWUZ7 747y 7O—RTAI VA=)
POST ”/api/swu/install/upload”
MHEHERR: Swulnstall
JXZ X —%: multipart/form-data T swu D#xix
H73: swupdate At XDHE A (stdout E/zld stderr), £lE7 v 77—M 70 XDHEAR
T—% R (exit _code F£/zld exit signal)

[ATDE ~]$ curl rest -F swu=@”$HOME/mkswu/file.swu” https://armadillo. local:58080/api/swu/
install/upload

{"stdout”:”SWUpdate v2023.05 git20231025-r0¥n"}

{"stdout”:"¥n"}

{”"stdout”:"Licensed under GPLv2, See source distribution for detailed copyright notices. ¥n"}
{"stdout”:"¥n"}

{"stdout”:”[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision at1¥n”}
{”stdout”:”[INFO ] : SWUPDATE started : Software Update started !¥n”}

{"stdout”:”[INFO ] : SWUPDATE running : [install single image] : Installing pre script¥n”}
{"stdout”:”[INFO ] : SWUPDATE running : [read Llines notify] : No base os update: copying
current os over¥n”}

1 (&)

{"stdout”:”[INFO ] : SWUPDATE running : [install single image] : Installing post script¥n”}
{"stdout”:”[INFO ] : SWUPDATE running : [read lines notify] : Removing unused containers¥n”}
{"stdout”:”[INFO ] : SWUPDATE running : [read lines notify] : swupdate triggering reboot!¥n”}
{"stderr”:"Ki L led¥n”}

{"exit_code”:0}

http code: 200

- SWU %Z URL T AM=)b
POST ”/api/swu/install/url”
VERERR: Swulnstall
INTA—=H:url=<SW %4 o>O0—KTE% URL>
H 7 swupdate 7O XDHA (stdout £/zlE stderr), FlEFF7y 77— 7O0CADHEAR
F—% X (exit code 7zl exit signal)

[ATDE ~]$ curl rest -d url=https://url/to/file.swu https://armadillo. local:58080/api/swu/
install/url

{”stdout”:”Downloading https://url/to/file.swu...¥n"}

{"stdout”:”SWUpdate v2023.05 git20231025-r0¥n"}

{"stdout”:"¥n"}

{”stdout”:”Licensed under GPLv2. See source distribution for detailed copyright notices. ¥n”}
{"stdout”:"¥n"}

{"stdout”:”[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision at1¥n”}
{’stdout”:”[INFO ] : SWUPDATE started : Software Update started !¥n”}

{”stdout”:”[INFO ] : SWUPDATE running : [install single image] : Installing pre script¥n”}
{’stdout”:”[INFO ] : SWUPDATE running : [read lines notify] : No base os update: copying
current os over¥n”}

1 (&BR)

{"stdout”:”[INFO ] : SWUPDATE running : [install single image] : Installing post script¥n”}
{’stdout”:”[INFO ] : SWUPDATE running : [read lines notify] : Removing unused containers¥n”}
{”"stdout”:”[INFO ] : SWUPDATE running : [read lines notify] : swupdate triggering reboot!¥n”}
{"stderr”:”Killed¥n”}
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{"exit _code”:0}

http code: 200

6.9.6.6. Rest APl : > 7 &1k

- AVTFI—E8
GET ”/api/containers”
WEHERR: ContainerView
INTGA—5: &L
H: &£ F7F D id, name, state, command, image [&%R

[ATDE ~J$ curl rest https://armadillo. local:58080/api/containers

{"containers”:
[{"id”:"02616122dceabbd75c551b29b2ef54f54e09f59¢c50ce3282684773bc6bfb86a8”, “name” : "python app
7, ”state”:”running”, "command” :[”python3”,”/vol_app/src/main.py”],” image”:” localhost/

python arm64 app image: latest”}]}

http code: 200

- Ay raOseE
GET ”/api/containers/{container}/logs”
HEHERR: ContainerView
JXZ X —%: follow=true (podman logs -f & EKDR)
H73: podman logs 7Ot XDWEA (stdout F/cld stderr), £fld7y 77—~ 7O0CRDES
AT—% X (exit _code Frcld exit signal)

[ATDE ~J$ curl rest https://armadillo. local:58080/api/containers/python_app/logs
{"stdout”:”Some message¥n”}
{"exit_code”:0}

http code: 200

follow=true %= {59 %4l

[ATDE ~]$ curl rest https://armadillo. local:58080/api/containers/python_app/logs?follow=true

{”stdout”:”Some message¥n”}
Ctrl-C TRRT

- AV T s
POST ”/api/containers/{container}/start”
WHEHERR: ContainerAdmin
INTX—%: L
H &L

[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/containers/python_app/start

http code: 200

- AVTFHEL
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POST ”/api/containers/{container}/stop”
MHEHERR: ContainerAdmin

INTGX—%: L

H: EL

[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/containers/python_app/stop

http code: 200

6.9.6.7. Rest APl : Xv N — U &E
- RXYKNT—ORE—E

GET ”/api/connections”

MHEHERR: NetworkView

INTX—%: L

B Xy T —0RE—B & KEROD uuid, name, state, ctype, FET NI device IR

[ATDE ~J$ curl rest https://armadillo. local:58080/api/connections
{"connections”:[{"name”:"Wired connection

17, ”state”:”activated”, "uuid”:”18d241f1-946c-3325-974f-65cda3ebeeab”, "ctype” :"802-3-
ethernet”, ”device”:"eth0”}, {"name”:” lo”, "state” :"activated”, "uuid” :"529ec241-1122-4cb2-843f-
ec9787b2aee7”,"ctype”:”[oopback”,"device”:"lo”},

{"name” :"podman0@”, "state”:"activated”, "uuid” : "be4583bc-3498-4df2-

a31c-773d781433aa”, "ctype”:"bridge”, "device” : "podman0”},

{"name”:”veth@”, "state” :"activated”, "uuid” :"03446b77-b1ab-47d0-98fc-

f167c3f3778a”, "ctype”:”802-3-ethernet”, "device”:”veth0”}, {"name”:"Wired connection

2”7, "state”:””, "uuid”:"181f44df-850e-36c1-abad-6e461c768ach”, "ctype”:”"802-3-ethernet”},
{"name”:"Wired connection 3”,”state”:””, ”uuid”:”e4381368-6351-3985-
babe-2625c62b8d39”, "ctype”:”"802-3-ethernet”} ]}

http code: 200

- Ry ND— U REFHMES
GET ”/api/connections/{connection}”
HEHERR: NetworkView
IS A—%: L (URL @ connection & UUID F7cldisEfik CEFETIEE)
A EHEOFEMESR (Network Manager @ 70/ )

[ATDE ~]$ curl rest https://armadillo. local:58080/api/connections/Wired%20connection%201
"name” :"Wired connection

1”7, ”state”:"activated”, "uuid”:”18d241f1-946¢c-3325-974f-65cda3ebeeab”’, "ctype” : ”"802-3-
ethernet”, ”device”:”eth0”, "props”: {"802-3-ethernet. accept-al l-mac-addresses”:”-1", "802-3-
ethernet. auto-negotiate”:”no”, ”802-3-ethernet. c loned-mac-address”:””, "802-3-

ethernet. duplex”:””, ”802-3-ethernet. generate-mac-address-mask”:””, "802-3-ethernet. mac-
address”:””, ”802-3-ethernet. mac-address-blacklist”:””, ”"802-3- ethernet mtu”:”auto”, 7802-3-
ethernet.port”:””, "802-3-ethernet. s390-nettype”:””, "802-3-ethernet. s390-options”:””, "802-3-
ethernet. s390-subchannels”:””, "802-3-ethernet. speed”:”0”, ”802-3-ethernet. wake—on-
lan”:”default”, "802-3-ethernet. wake—on-lan-password”:””, ”GENERAL., CON-PATH”:” /org/
freedesktop/NetworkManager/Settings/1”, ”GENERAL. DBUS-PATH” :” /org/freedesktop/NetworkManager/
ActiveConnection/

6”, ”GENERAL. DEFAULT” :"yes”, "GENERAL. DEFAULT6” : "no”, ”GENERAL. DEVICES” : "eth0”, ”GENERAL. IP-
IFACE”:”eth@”, "GENERAL. MASTER-PATH” :””, "GENERAL. NAME” : "Wired connection 1”,”GENERAL. SPEC-

OBJECT”:””, ”GENERAL. STATE” :"activated”, "GENERAL. UUID” : ”18d241f1-946c-3325-974f-65cda3ebeecab”
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, "GENERAL. VPN”:”"no”, "GENERAL. ZONE”:””, "IP4. ADDRESS[1]”:”198.51.100. 123/16”, "IP4.DNS[1]”:”192

.0.2.17,7IP4.DNS[2]”:7192.0.2.2”, "IP4. GATEWAY”:7198.51.100. 17, "IP4.ROUTE[1]”:"dst =

198.51.100.0/16, nh = 0.0.0.0, mt = 100", "IP4.ROUTE[2]":"dst = 0.0.0.0/0, nh = 198.51.100. 1,
= 10@",”IPG.ADDRESS[]]”:"feS@::211:cff:fe@@:b13/64”,”IPG.GATEWAY":”","IPG.ROUTE[1]":”dSt
= fe80::/64, nh = ::, = 1024”, "connection. auth-

retr|es” 7-17, "connectlon autoconnect”:”yes”, "connection. autoconnect-

priority”:”-999”, ”connection. autoconnect-retries”:”-1”, "connection. autoconnect-

slaves”:”-1", "connection. dns-over-tls”:”-1", "connection. gateway-ping-

timeout”: "0”,”connect|on id”:"Wired connection 1”,”connection. interface-

name”:”eth0”, "connection. Lldp”:”default”, "connection. Llmnr”:”-1”, "connection. master”:””, ”con

nection.mdns”:”-1", "connection.metered”:”unknown”, "connection. mptcp-

flags”:”0x0”, "connection.multi-connect”:”0”, "connection.permissions”:””, ”connection. read-

only”:”no”, ”connection. secondaries”:””, "connection. slave- type”."”,"connect|on.stable—

id”:””,”connection. timestamp”:”1703208824”, "connection. type”:”802-3-

ethernet”, ”connection. uuid”:”18d241f1-946¢c-3325-974f-65cda3ebeeab”, "connection. wait-

activation-delay”:”-1”,”connection.wait-device-

timeout”:” 1”,"connect|on zone”:””,”ipv4. addresses”:”198.51. 100. 123/16”, " ipv4. auto-route-

ext-gw”:”-1", ”ipv4.dad-timeout”:”-1", ”ipv4. dhcp-client-id”:””, " ipv4. dhcp-

LRI 1]

fadn”:””, ”ipv4. dhcp-hostname”:””, " ipv4. dhcp-hostname—-f lags”:”0x0”, ” i pv4. dhcp-

iaid”:””,”ipv4.dhcp-reject-servers”:””, ”ipv4. dhcp-send-hostname”: "yes”, ” ipv4. dhcp-

timeout”:”0”, " ipv4. dhcp-vendor-c lass-
identifier”:””,”ipv4.dns”:7192.0.2.1,192.0.2.2”,” ipv4. dns-options”:””, ”ipv4. dns-

priority”:”0”,”ipv4. dns-search”: ”",”ipv4 gateway”:”198.51.100.1”, ”ipv4. ignore-auto-
dns”:”no”, ”ipv4. ignore-auto-routes”:"no”, ”ipv4. link-local”:”0”, ” ipv4. may-
fail”:"yes”,” ipv4.method” :"manual” ’|pv4 never—-default”:”no”, ”ipv4. replace-local-
rule”:”-17,”ipv4. required-timeout”:”-1”7, ”ipv4. route-metric”:"-1", ”ipv4. route-
table”.”@",”ipv4 routes”:””, ”ipv4. routing-rules”:””, ”ipv6. addr-gen-

mode”:”eui64”,” ipv6. addresses”:””, " ipv6. auto-route-ext-gw”:”-1”, ” ipv6. dhcp-
duid".””,"lpv6 dhcp-hostname”:””, ”ipv6. dhcp-hostname-f lags”:”0x0”, ” i pv6. dhcp-
iaid”:””,”ipv6. dhcp-send-hostname”:”yes”, ” ipv6. dhcp-timeout”:”0”, " ipv6.dns”:””, ” ipv6. dns—
options”:””,”ipv6.dns-priority”:”0”,”ipv6.dns-search”:””, ”ipv6. gateway”:””, ”ipv6. ignore-
auto-dns”:”no”, ”ipv6. ignore-auto-routes”:”no”, " ipv6. ip6-privacy”:”-1",” ipv6. may-
fail”:"yes”,”ipv6.method”:”auto”, ”ipvo. mtu".”auto”,”ipv6 never-default”:”no”, ”ipv6. ra-
timeout”:”0”,”ipv6. replace-local-rule”:”-1",”ipv6. required-timeout”:”-1”,” ipv6. route-
metric”:”-1",” ipv6. route-table”:”0”, ”ipv6. routes”:””, ”ipv6. routing-

rules”:””,”ipv6. token”:””, "proxy. browser-only”:”no”, "proxy. method”: "none”, "proxy. pac—-
script”:””, "proxy.pac-url”:"”}}

http code: 200

XY RNT—IREDER
PATCH ”/api/connections/{connection}”
WHEHERR: NetworkAdmin
/X X —%: Network Manager THRE&E gL/ ME
Hh: #EL

[ATDE ~]$ curl rest -X PATCH -d ipv4.method=manual -d ipv4.addresses=198.51.100.123/16
https://armadillo. local:58080/api/connections/Wired%20connection%201

http code: 200

- Ry M7= DS
POST ”/api/connections/{connection}/up”
EHERR: NetworkAdmin
INTA—=5: L
Hh EL
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[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/connections/Wired%20connection
%201/up

http code: 200

> AR A L] i}
POST ”/api/connections/{connection}/down”
HEHERR: NetworkAdmin
INTGX—%: L
H: #EL

[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/connections/Wired%20connection
%201/down

http code: 200

- Ry KD —UREDHIBR
DELETE ”/api/connections/{connection}”
WEHERR: NetworkAdmin
INTGA—=%: LB FEL

[ATDE ~]$ curl rest -X DELETE https://armadillo. local:58080/api/connections/178b8c95-
fcad-4bb1-8040-5a02b9ad046f

http code: 200

BEICFERALTWSEXY NT—7 DX TEXHIBRU MBS Armadillo
ANTFIEATERLBRDETDT, TEELLEI W,

6.9.6.8. Rest APl : WLAN

- HERXY RT—20Y X NEUHS
GET ”/api/wlan/scan”
HEHERR: NetworkView
INTA—=%: ({EE)rescan=true/false, false ZIEEIT2EF v v 213N TVWBRAF v UERZH
ALET,
HA: VA~

[ATDE ~J$ curl rest https://armadillo. local:58080/api/wlan/scan

[{"id”:"my _ap”,”signal”:74, "bssid”:”04:42:1A:E4:78:0C”, "chan”:44, "rate”:”540 Mbit/
s”,”security”:”WPA2 WPA3”}, {"id”:”other _ap”, ”signal”:65, "bssid”:”AC:44:F2:56:22:38”, "chan”:
1,”rate”:”130 Mbit/s”, "security”:"WPA2”}]

http code: 200

MRS Y NT— 0 DES
POST ”/api/wlan/connect”
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HEHERR: NetworkAdmin
IXZ X—% . ssid, passphrase, ifname, bssid, hidden. ssid IAMEIER T,
H: R U S uuid

[ATDE ~]$ curl rest https://armadillo. local:58080/api/wlan/connect -d ssid=my ap -d
passphrase=my passphrase

{"uuid”:”178b8c95-fcad-4bb1-8040-5a02b9ad046f”}

http code: 200

- \BRRXYNT—U PUOEARA Y FDOEE
POST ”/api/wlan/ap”
HEHERR: NetworkAdmin
INZ X —%: ssid, passphrase, bridge_addr, hw_mode/channel, interface.
interface IFERTY, hw_mode:2.4GHz AT %&Z& L "g". bGHz =FFAT %% "a" %
BRELEXT,
channel: 2.4GHz @i5&1& 1 ~ 13, bGHz DFHIE 36, 40, 44, 48 ZREL X,
hw_mode/channel Z&E URWSSIEEEMNIGEBIRESNE I, MAZRKREICT B I EIFTE
Ft Ao
&L

[ATDE ~]$ curl rest -d ssid=my ap -d passphrase=my passphrase -d bridge addr=198.51.100.1/24
-d channel=3 https://armadillo. local:58080/api/wlan/ap

http code: 200

If FPIOCARA Y N ERETDET T4 7Y NOEHRDERICED FT,

9247 D SR D Y BRIE  DELETE  ”/api/connections/
{connectlon}” ’C TAET,

=

- ERRY NT—9 PURARA Y S DHIER
DELETE ”/api/wlan/ap”
DHEHERR: NetworkAdmin
8T X —%: interface ({£X)
HA: EU

[ATDE ~J$ curl rest -X DELETE https://armadillo. local:58080/api/wlan/ap

http code: 200
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6.9.6.9. Rest APl : WWAN DERE

- WWAN D EENN
POST ”/api/wwan”
WEHERR: NetworkAdmin
INZ X —%: apn, user, password, auth_type (CHAP/PAP, 77 = )L & CHAP), mccmnc, ipv6
(bool. 7 #JL b true)
apn YA FEETY,
H A BilE iz D uuid

[ATDE ~]$ curl rest —d apn=provider.tld -d user=provider -d password=provider https://
armadi Ll lo. local:58080/api/wwan

{"uuid”:”ce603d3e-838b-4ac8-b7fd-6a3f1abe4003”}

http code: 200

- WWAN D& EHIBR
DELETE ”/api/wwan”
HEHERR: NetworkAdmin
INTAX—=%5: 8L
Hh: EL

[ATDE ~]$ curl rest -X DELETE https://armadillo. local:58080/api/wwan

http code: 200

/ WWAN DEREMETR X 2 I F—BRE YT IE connection @ APl TiT>TK<
&V,

- IMElI ®EE
GET ”/api/wwan/imei”
MHEHERR: NetworkView
INTGX—%: L
HA: LTE EY 2—/)LD IMEI

[ATDE ~]$ curl rest https://armadillo. local:58080/api/wwan/imei
{7imei” ;7 XXXXXXXXXXXXXXX”}
http code: 200

- BREBSONE
GET ”/api/wwan/phone numbers”
WEHERR: NetworkView
INTX—%: L
H7:SIM A—RICRESNTWSREREES
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[ATDE ~]$ curl rest https://armadillo. local:58080/api/wwan/phone _numbers
{”phone_numbers”: [”XXXXXXXXXXX” 1}
http code: 200

- BRAEORNE
GET ”/api/wwan/signal quality”
HEHERR: NetworkView
INTA—=5: &L
A BRAE(mmcli AY Y RT3 signal quality 824 D1E)

[ATDE ~]$ curl rest https://armadillo. local:58080/api/wwan/signal quality
{"signal quality”:"54"}
http code: 200

- SMS —E DS
GET ”/api/wwan/sms”
MHEIERR: SmsView
INTA—=%:80
H7: SMS Xvt&—3 ID —&

[ATDE ~]$ curl rest https://armadillo. local:58080/api/wwan/sms
{"message ids”:["0”, "1"]1}
http code: 200

- SMS OB
GET ”/api/wwan/sms/{message id}”
HEHERR: SmsView
INTAX—=%: 8L
HH: SMS OARA

[ATDE ~]$ curl rest https://armadillo. local:58080/api/wwan/sms/0

{"sms”: {"content”: {"data”:”-=", "number” : "XXXXXXXXXXX”, " text” : "message”}, "dbus_path”:”/org/
freedesktop/ModemManager1/SMS/0”, "properties”:
{"pdu_type”:"deliver”,”state”:"received”, "storage”:"me”, "t imestamp”:”20YY-MM-DDThh:mm:ss

+227}}}

http code: 200

/ message_id (& SMS —EORE TRRESNEZERLET,

- SMS DYERL - *f8
POST ”/api/wwan/sms”
WHEHEPR: SmsSend
INZ X—%: phone_number: X {EHEBFEES, message: XEIT B X vt—Y
e WARE:: 30!
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58080/api/wwan/sms

http code: 200

[ATDE ~]$ curl_rest -d phone_number=XXXXXXXXXXX -d message="message” https://armadillo. local:

- SMS DHIER
DELETE ”/api/wwan/sms/{message id}”
HEHERR: SmsView
INTA—=5: L
B EU

[ATDE ~J$ curl rest -X DELETE https://armadillo. local:58080/api/sms/0

http code: 200

/ message_id & SMS —EBEDRE TRRENIEZFERL XTI,

- SMS O2HIBR
DELETE ”/api/wwan/sms”
HEHERR: SmsView
INTA—=%: &L
H: U

[ATDE ~]$ curl rest -X DELETE https://armadillo. local:58080/api/sms

http code: 200

6.9.6.10. Rest APl : DHCP D&%E

- DHCP D& ERER
GET ”/api/dhcp”
HEHERR: NetworkView
INTA—=5: &L
H3: interface, ip addr, start _addr, end addr, lease time @Y X k

[ATDE ~]$ curl rest https://armadillo. local:58080/api/dhcp

98.51.100.20”, ” lease_time”:73600"}]
http code: 200

[{"interface”:"br_ap”,”ip_addr”:”198.51.100.1/24”,”start_addr”:7198.51.100.10”, "end_addr”:”1

- DHCP O%7E
POST ”/api/dhcp/{interface}”
HEHERR: NetworkAdmin
JXZ X —%: start_addr, end addr, lease time
lease time ZRE UL > ciFEIE 3600 () &£93
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Hh: #EL

[ATDE ~J$ curl_rest https://armadillo. local:58080/api/dhcp/br _ap -d start addr=198.51.100. 10
-d end addr=198.51.100. 20

http code: 200

- DHCP O EHIkR
DELETE ”/api/dhcp/{interface}”
HEHERR: NetworkAdmin
INTX—%: 8L
Hh: #EL

[ATDE ~]$ curl rest -X DELETE https://armadillo. local:58080/api/dhcp/br_ap

http code: 200

6.9.6.11. Rest APl : NAT OFE

- NAT (masquerade) DR ERER
GET ”/api/nat”
DHEHERR: NetworkView
INTAX—=%: 8L
H7: NAT T\ 3 interface ®YJ X ~

[ATDE ~]$ curl rest https://armadillo. local:58080/api/nat
[{"interface”:"eth0”}]
http code: 200

- NAT OF%7E
POST ”/api/nat/{interface}”
HEHERR: NetworkAdmin
INTGX =% L
H &L

[ATDE ~J$ curl _rest -X POST https://armadillo. local:58080/api/nat/eth®

http code: 200

- NAT DHlER
DELETE ”/api/nat/{interface}”
HEHERR: NetworkAdmin
INTAX—=%5: 8L
Hh: #EL

[ATDE ~]$ curl rest -X DELETE https://armadillo. local:58080/api/nat/eth@

http code: 200
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- R—BFT7 47— ROKRERER
GET ”/api/port forwarding”
HEHERR: NetworkView
INTA—=5: &L
HH: 7AT—REINTBR—b

[ATDE ~]$ curl rest https://armadillo. local:58080/api/port forwarding

[{"interface”:”eth@”, "protocol”:"tcp”, "dport”:”22”, "destination”:”127.0.0.1”, "destination_po
rt”:72222”}]

http code: 200

- IR—R T T—RORE
POST ”/api/port forwarding”
HEHERR: NetworkAdmin
INZ X —%: interface, protocol (77 # JL k tcp), dport, destination, destination_port
A EL

[ATDE ~J$ curl _rest https://armadillo. local:58080/api/port forwarding -d interface=eth0 -d
dport=22 -d de
stination=127.0.0.1 -d destination_port=2222

http code: 200

- IR—Kk 77— ROHIER
DELETE ”/api/port forwarding”
WHEHER: NetworkAdmin
INZ X —%: interface, protocol (77 #JL k tcp), dport, destination, destination_port
H U

[ATDE ~]$ curl rest https://armadillo. local:58080/api/port forwarding -X DELETE -H "Content-
Type: application/json” -d

"{”interface”:”eth0”, "protocol”:"tcp”, "dport”:"22”, "destination”:”127.0.0.1”, "destination_po
rt” : 77222277},

http code: 200

6.9.6.12. Rest API : VPN DE&*E
VPN 7 S5+ 7> ~id. IR OpenVPN [https://openvpn.net/community/] ZHHR—k L TWET,

- VPN ORE
POST ”/api/vpn/openvpn”
WHEHERR: VpnAdmin
JXNT X —%: setting name, conf, auth type, username, password, cert, key, key pass
setting name: FREHATY . ERDNFIZHREL TLIEE W,
conf: OpenVPN OFET 71 ILTI,
auth type: S85FATXTY . userpass(ZT—HRE/NRT—R) £/l cert(BFFAE) 2R TEL L LS
W
username: auth type 1\ userpass DH{EHR. I—HEZEBELET,
password: auth type H\ userpass DIFE. /NXAT—RKRZEZHRELET,

416

JCRURLS


https://openvpn.net/community/
https://openvpn.net/community/

Armadillo-X2 #&~ =27

IS FafR

cert: auth_type h¥ cert MIFH, AHET7 7ML ERELET, OpenVPN ORET7 71 ILICEE

NTWBBEIERETT,

key: auth_type h' cert DIHFEH. BT 7ML ZRELX T, OpenVPN ORET7 7 A ILICEENT

WBEEIERETT,
key pass: @H/SXT—RTEREINTWVWDBIBEE, TONAT—REZELET,
H: &L

[ATDE ~J$ curl rest https://armadillo. local:58080/api/vpn/openvpn -F setting name=myvpn -F

conf=@"$HOME/conf.ovpn” -F auth type=userpass -F username=myname -F password=mypass
http code: 200

K6.117 1—HHE/XRXT— RBIEDOH

[ATDE ~J$ curl rest https://armadillo. local:58080/api/vpn/openvpn -F setting name=myvpn -F
conf=@”$HOME/conf. ovpn” -F auth type=cert -F cert=@"$HOME/cert.crt” -F key=@”$HOME/key. key” -F
key pass=mykeypass

http code: 200

6.118 EREREDH!

OAYTFHFANS VPN RED Rest APl #E 5154, Armadillo EIc
/ alpine openvpn AV TFFA XA—=IDNEELTVWEWNWE, EUKERESINE
Bho COAVTFAX=IDNEEL TVWEWEE, i ABOS Web
D Web Ul YT FHADSD Rest APl THREETT-o>TLEEW, —F
alpine openvpn AV T FAA=IDNA VA M=)LZhnid, J>TFF+AM
5% Rest APl TRETE XTI, alpine_openvpn IV T+ X—JF VPN
REZHIBRL THEDEEITEITH. VPN & E’Eﬁ”ﬁ?bﬁ_&k swupdate T
Ty ITTF—RETS EHIBRENEIT DT, ZDFEIEEE alpine openvpn
AVTFHAX— /®4y1h—w%ﬁ5%£ﬂﬁbi¢o

- VPN Dt
POST ”/api/vpn/up”
HEHERR: VpnAdmin
INTX—%: 8\
Hh: U

[ATDE ~J$ curl_rest -X POST https://armadillo. local:58080/api/vpn/up
http code: 200

- VPN 4]kt
POST ”/api/vpn/down”
HEHERR: VpnAdmin
INTA—=5: L
H: EL

[ATDE ~1$ curl _rest -X POST https://armadillo. local:58080/api/vpn/down
http code: 200
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- VPN &7 DHIBR
DELETE ”/api/vpn/openvpn”
HEHER: VpnAdmin
INTAX—%: 8L
Hh: #EL

[ATDE ~J$ curl_rest -X DELETE https://armadillo. local:58080/api/vpn/openvpn
http code: 200

6.9.6.13. Rest API : RFZIDERTE

- DR RERR
GET ”/api/time/ntp info”
HEHERR: TimeView
INTAX—%: 8\
H73: time now: epoch FERX DIRFEREZ). ntp server ip: IREREBF O —/N\—F7 KL X, FEHHS
NTWRWEE Tully &R DZET, ntp server offset: IREFAEEFR DT —/\— & DEZIDEN
(YA FRADH/EIE Armadillo M —/N\—&K D BEWTT)

[ATDE ~1$ curl rest https://armadillo. local:58080/api/time/ntp_info
{"ntp_server ip”:7203.0.113.10”, "ntp_server offset”:”-0.000015824”,”time now”:1710139558}
http code: 200

- NTP OFRERER
GET ”/api/time/ntp config”
HNEHERR: TimeView
INTX—%. 8L
H7: servers: [FAHEAT BIFER. initstepslew: Armadillo EFRFICHERET 52N ESHDERTE

[ATDE ~]$ curl_rest https://armadillo. local:58080/api/time/ntp config
{”servers”:["pool pool.ntp.org iburst”],”initstepslew”:”10 pool.ntp.org”}

http code: 200

- NTP O%7E
POST ”/api/time/ntp config”
MHEIERR: TimeAdmin
IS A —%: servers: [FAHIT BXIR. initstepslew: Armadillo EEIFICEET 2N E S HDHTE.
INTGA=FZEKEFEUVBWEREFRESNETA. ENEDZEIEHREIHIFRES N T, § default
DHEE Armadillo Base OS OF 7 AL MNCED £9 .
HA: BERERU

[ATDE ~]$ curl rest https://armadillo. local:58080/api/time/ntp _config -X POST -d "servers=server
203.0.113.10 iburst” -d "servers=server 203.0.113.11 iburst” -d "initstepslew="
{"servers”:["server 203.0.113.10 iburst”,”server 203.0.113.11 iburst”],”initstepslew”:null}

http code: 200

[ATDE ~1$ curl rest https://armadillo. local:58080/api/time/ntp _config -X POST -d
"servers=default&initstepslew=default”

{"servers”:["pool pool.ntp.org iburst”],”initstepslew”:”
http code: 200

10 pool.ntp.org”}
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- ALY =Y DRER
GET ”/api/time/timezone”
HEHERR: TimeView
INTAX—%: 8L
H: timezone: FRHINTWVWE YA LY —V

[ATDE ~]$ curl rest https://armadillo. local:58080/api/time/timezone
{”timezone”:”Asia/Tokyo”}
http code: 200

c FALT—YDRE
POST ”/api/time/timezone”
WEHERR: TimeAdmin
IS A—%: timezone: BET DT A LY —Y
H: EL

[ATDE ~J$ curl _rest https://armadillo. local:58080/api/time/timezone -X POST -d "timezone=Asia/
Tokyo”
http code: 200

- FEZBAHNICERET S
POST ”/api/time/set”
HEHERR: TimeAdmin
JXZ X —%: timestamp: epoch R D)
Hh: #EL

[ATDE ~]$ curl _rest https://armadillo. local:58080/api/time/set -X POST -d "timestamp=$(date +%s)”
http code: 200

6.9.6.14. Rest API : EiRH{H

- it
POST ”/api/reboot”
WHEHERR: Reboot
INTA—=%:8L
H: EL

[ATDE ~J$ curl rest -X POST https://armadillo. local:58080/api/reboot

http code: 200

- =1k
POST ”/api/poweroff”
HEHERR: Poweroff
INTAXA—%: L
H: EU
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[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/poweroff

http code: 200

A= (HARVR)
POST ”/api/sleep”
HEHERR: Sleep
INTX—%: L
HA:#LU (V7T X MIRKREFICYUY—UEY)

[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/sleep

http code: 200

- AV —=T7E | EE
POST ”/api/inhibit sleep”
WHNEHERR: Sleep
JXZ X —%: inhibit: true MNEEATEILL. false THAILE T, ZILFI(C sleep GaEHA > cI5
BIRFAULCERICETINE T, BEGSZERETULSERIERUCKOFIMS THUT AR
v RETEEICIRD T,
HA EL

[ATDE ~]$ curl rest -d inhibit=true https://armadillo. local:58080/api/inhibit _sleep

http code: 200

inhibit_sleep R—|c atmark-power-utils ¥ —E XD RKRERZ .
Armadillo-X2 TL5—UE T, SHEOT Y 77— THIET 2 FETT .

6.9.6.15. Rest APl : ABOS Web l/{

- DX —p
POST ”/api/abosweb/restart”
WEHEMR: AbosWebRestart
INTA—=%:8L
HA:aAxova>vUtey h, ABOSWeb Y RY—KNTBENC—EKRTIZHARI 3>
Ty MDEELET,

[ATDE ~J$ curl rest -X POST https://armadillo. local:58080/api/abosweb/restart

http code: 000
curl: (52) Empty reply from server

6.9.6.16. Rest APl : 21— —&EF &1 —H—F—5DEE
- A—Y-RE &I —HF—T—5 DHIBR
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POST ”/api/reset default”

HEHERR: ResetDefault

INTA—=5: L

H/7: abos—ctrl reset-default MH S (stdout E£7zld stderr), EXVPHITRXT—4F X (exit code
F/ld exit signal)

[ATDE ~]$ curl_rest -X POST https://armadillo. local:58080/api/reset default
{"stdout”:”rm -f /etc/NetworkManager/system-connections/*¥n”}
{"stdout”:"persist_file -r /etc/NetworkManager/system-connections¥n”}
{"stdout”:”persist _file -r /etc/dnsmasq. d¥n”}

{”stdout”:”rc-service dnsmasq restart¥n”}
{"stdout”:”/etc/init.d/iptables save¥n”}

{"stdout”:”sed -i -e ' /NETAVARK/d’ /etc/iptables/rules-save¥n”}
{"stdout”:"persist _file /etc/iptables/rules-save¥n”}
{”stdout”:”podman stop -a¥n”}

{”stdout”:”find /var/app/volumes /var/log -mindepth 1 -delete¥n”}
{”stdout”:”Starting clone to /dev/mmcblkOp1¥n”}

{”stdout”:”"Cloning rootfs¥n”}

{”stdout”:”Updating appfs snapshots¥n”}

{”stdout”:”Reusing up-to-date bootloader¥n”}

{”stdout”:”"Rol lback clone successful¥n”}

{”stderr”:”"WARNING: Rebooting!¥n”}

{"exit_code”:0}

http code: 200

6.9.6.17. Rest APl : AR LAY )T~ DET

I—4HH Armadillo ICEBMUERX Y 7 % Rest APl Z#ERUTCETITZIENTEEXT, ETL
fcWR ) 7 NCETHERZM5 L. Armadillo @ /etc/atmark/abos web/customize rest T« L7 ~
UTIRBEWTLIZE L,

EITIC root #EENMRER IV U T KNDIFEIF. LUTDXSIC /etc/doas. d/abos web _customize. conf
AT VT RZBIL TS,

[armadillo ~]# cat /etc/doas.d/abos web customize. conf
permit nopass abos-web-admin as root cmd /etc/atmark/abos web/customize rest/root _command. sh

- EBEDODRVYY T NEST
POST ”/api/custom/{script}”
WHEHERR: Custom
INTAXA—=%:args TRV U7 ND5|HZIEFICIEETEET,
root % true ICFRET S & root R TRV U 7R ZETULET,
HA: /etc/atmark/abos web/customize rest/{script} {args} {args...} ZETLT. FDRXT
7 hDOH A% stdout/stderr TIRUET, X7 YU DR T ULIBOEHDRAT—4 Xld exit_code
F7cld exit_signal (EE55% int) T,

[armadillo ~J# cat /etc/atmark/abos web/customize rest/print_args. sh

#!/bin/sh

printf "arg: %s¥n” ”$@”
[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/custom/print_args.sh ¥
-H ’Content-type: application/json’ -d ’ {"args”: ["param”, "second arg”], "root”:false}’
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” "

{"stdout”:"arg: param¥n”}
{”stdout”:"arg: second arg¥n”}
{"exit code”:0}

EXED ABOS Web ICIZFR/INEDERUMNEZ TWER A,
root R TRV Y 7 hZ2R1T9 %355, Armadillo DEEYPEF1 YT«
ICHEDLDEITDT, +2EFR UL TEML TSIV,

6.9.7. hAIIYALX

ABOS Web Z BEHRDREEMANEAALHEIC. ATJERPERE. XZ1—DOXEREZHNRY
NARXFTBIENTEERT, FMIE 3.10. ABOS Web ZHRINAXF S, ZSRUL TSI,

6.9.8. I——REELI—Y—FT—5 DHIER
HRAIIAXE Rest APl A=V VBIADBRERRE., 1——F— 5 Z2—HFHIBRI 2 ENTEET,
A—H—F—YDREIBRTIRUTOT—5 ZHIBRL X3
- /var/app/volumes 7«4 L7 NUTDT7 71 )L&EET
- /var/log T4 LV MU TDT7 71 I)LZ2ET
ABOS Web O kv IR—=IN5, TEREEE, R—IANBEHL 1—Y-—KRELEI—Y—-T—5DHI

BRi ICH 2 THIBR MY >zl EHRTERY, HIFRERIE Armadillo BBREENIT 5D T5IEHiE ABOS
Web ZfERT 355(1E. BEFBNTTUTHSTI7EALTLLES W,

6.9.9. ABOS Web Z{F1L¥ %
"% 6.119. ABOS Web %f219 %, I ABOS Web DU —E R %@L 35555 RL £ T,

[armadillo ~]# rc-update | grep abos-web (1)
abos-web | default

[armadillo “J# rc-service abos-web status (2]

* status: started

[armadillo “]# rc-service abos-web stop (3]

abos-web | * Stopping abos-web ... [ ok ]
[armadillo “]# rc-update del abos-web (4)

* service abos-web deleted from runlevel default

[armadillo ~1# persist file -d /etc/runlevels/default/abos-web (5)

6.119 ABOS Web Z{FLlL3 %

OpenRC IZ ABOS Web D —EXNEHFIN TSI EZHERULET,

ABOS Web DU —EZXDEEL TWD I & ZHRBL T,

ABOS Web O —EXZEILEULET,

H—EXZEELTWS OpenRC N5 ABOS Web O —EZDEFEBRLE T,

(o)
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(5] Y—ERRET 7 1L OHIBRZ Xtk UE T,
ABOS Web Z{Z1E9 % & ABOS Web O Rest APl HERATEGR< D XY,

6.9.10. ABOS Web Z&&#d %
'® 6.120. ABOS Web %2819 %, I ABOS Web DY —E X %i2ET 5 /7E%E R LET,

[armadillo ~]# rc-update | grep abos-web (1)

[armadillo ~1# rc-update add abos-web (2)
* service abos-web added to runlevel default

[armadillo “J# rc-service abos-web start (3]
abos-web | * Starting abos-web ... [ ok ]

[armadillo “]# persist _file /etc/runlevels/default/abos-web (4]

X 6.120 ABOS Web Zi&E13 %

Q@ OpenRC lc ABOS Web DY —EXDBHREINTVWRWI EZHERBL KT, MbHASnRTh
FEHRSINTVERE A,

(2) H—EXZEEL TW3S OpenRC [ ABOS Web DY —EXZ&EFRULE I,
(3) ABOS Web Ot —E X Z#EIL X T,
(4] H—ERRET7 7ML EXGLLET,

6.9.11. ABOS Web O+ 1 U T 1 XE

ABOS Web (ZBREFICIIENTI N, BABICIITEZZ DL IWICHATHISOERERICHEDEBE X
¥, TZTlE. ABOS Web EfELTWDEF 1T ¢ MFEEEEICDODVWTEBNULET,

6.9.11.1. @— LAN AN S D7 I EXFKIE

'6.9.1. ABOS Web TIEFTERWZ &) THBMLTWBED,. ABOS Web (FF— LAN A5 D
AR TS ENUANDERITESLERT, Ihick>T ABOS Web 1> 5—x v MMIH S DIE
HERBZRDEIT. WEEIEE—D LAN RIZEALTHS ABOS Web IZ7 7 ERTBRENH D FT,

6.9.11.2. AYTFFUANDF VA ZHIER

ABOS Web e BIEEIENT ST L. 02573504 REST APl £ 22 EATRTT.
DEEHETS=HICIE /etc/atmark/abos web/init.conf Z/EREL. U TORNBEZEEH L XTI,

command_args="--Llisten-addr 10.88.0.1:58080 —-free-bind”

K6.121 AVTFIHSDF I EADHEHTT HRE
ERE. 7 71 )L %KLL T Armadillo ZBE#H UL E I,
6.9.11.3. ABOS Web 01— -U-nlu\n

ABOS Web (2 —HFEEE U TR T —RIC L BRIAZITVWE T, PIEEBEFICIEHIT/INRAT—RD
REZKDPOENET, COESHRETD/NRAT—RIF8XFULEDLDICEFILTWET,

423



Armadillo-X2 #&~¥ =27 IR

e, 31— *DLMEEOJ7)I/ N7 A— ZJ&/OYT%&:b’C IR — R ZEEZ5FTI—YFELE
KB UBEIC, REBRAXT 2 WEKEZZITEREICKR > TWET, INlCk> T BRI %ﬁ
EL) ’C“/\’7\'7 RZ@BT I 52X TOREIANRICIERT 5 EHNRADHETT,

6.9.11.4. BEDHES1L

ABOS Web OEE(IF TLS ICk > THES{IEINTWET, TS TLS iERAEE ECDSA (secp384r1)
EE Rz AWTERINTWED,

6.10. ABOSDE m5 ABOS Web O#gEZERT 5

ABOSDE (U TIZRY ABOS Web DIBHRESPEMEZITO I ENTEEY,
- Armadillo ® SWU \—Y 3 Vv Z B89 %
- Armadillo ® 3> 7+ DOERZEIST S
- Armadillo D Q> T+ %iLE - F1ET 3
- Armadillo DAY FFOOTZEIET %
- Armadillo I SWU Z/ YA h—=ILF %

ABOSDE (& ABOS Web @ Rest APl Z FHWCBIEZ1T> TWEIT DT, ABOS Web [c/XXT—R
TOA YN TEDRETHDINELNH D FI, ABOS Web ADOOT A1 > %FT>TWRWEEIE 73.8.1.
ABOS Web &) Z#&EFICLTLIZE L,

ABOSDE h'5 ABOS Web D##eE#FERAT 3 ICIHBEEEITOXURD Armadillo %3&IRT 2 EHLH
DET, "™ 6.122. ABOSDE T O—AHILERYy hT—2 LD Armadillo ZX*+> 9%, DRBETHEHE
NTWBRY>E 7Yy Id32ET, O—HILERY kT—2 T ABOS Web H&ifEL TULV3% Armadillo
HEAF VT VITBIENTEXT, fcf2L. ATDE DRy hT—2 % NAT ICERE L TWBHEIE Armadillo
MNURANRRESNFEEA,
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P
ABOSDE EXFLORER

~ MONITOR

Armadillo on the network is not Found,
<0 scan Firsk.

Scanning Armadillo on the network

6.122 ABOSDE T O—A)Ixy k77— LD Armadillo Z2XF+ 9%
ABOSDE n5 ABOS Web (C#]& TEfEZ1T S K. ABOS Web [ZBEICERT 5D - 0%

FKITULERT, £Dfch. ABOSDE Tld X 6.123. ABOSDE @ ABOS Web /XX T — R ANEE) @
&£5IC ABOS Web /XA T —RZKHENETTDT, BREU/INRAT—RZAAL TS,

Password

Enter the ABOS Web password (Press 'Enter’ to confirm or 'Escape’ to cancel)

6.123 ABOSDE @ ABOS Web /XX 7 — R ANEH

6.10.1. Armadillo ® SWU /X\—Y 3 Vv ZEE5T 5

O—AIxRy hT—27 ED Armadillo ZXF v > UTc&iC. TR 6.124. ABOSDE T Armadillo @
SWU N—=Y 3 vZzBiE) OFRBTEHENTWSERIYZI7 ) v I35 ET EIRLL Armadillo
D SWUNR=I3VzBGIT 2 ENTEXRT,
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ABOSDE EXPLORER

~ MONITOR
~ armadillo.local
IP:
MAC:
Containers
SWU versions
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local

armadillo-6.local

» armadillo-7.local
~ QPENED PROJECT

6.124 ABOSDE < Armadillo ® SWU /N\—Y 3 v #HE

6.10.2. Armadillo ® 3> FFDIFEHR=ENB T 3
O—A)lxYy NT—2 LD Armadillo # X%+ > ULfc#lc. "™ 6.125. ABOSDE T Armadillo ® 1
VTFIERERE) OFRBRTHEIEFNTWBEIRIVEZ I YT T EZET, BIRUK Armadillo D3> 7
FTOBREPNETEEFT, KRSNDIIAVTFOBRIGATOED ERDET,
. state : AV T FHEBFPDIFEIL running. IV T HHEILEF DB E(E exited
- image : AT T DA A=V

- command : VT FEFFICEITLTVWEIATYYR

426



Armadillo-X2 &R~ =17 IR

ABOSDE EXPLORER

~ MONITOR
~ armadillo.local
IP:
MAC:
Conktainers
SWU versions
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local

armadillo-6.local

» armadillo-7.local
~ QPENED PROJECT

6.125 ABOSDE T Armadillo ® JY FFHEREZEE

6.10.3. Armadillo ® > T > %&£ - FIET 3

A—AILxy hT—2 E®D Armadillo ZXF v > UL7z&IC. "X 6.126. ABOSDE T Armadillo @1
VT EEE)) OFRBRETEHENTWARYYZY )y I T5IET, BRUEAVTHFZREHTZIE
MTEFY, AVTFZRETEIHFRIEA T D status A running ICELLET, Fleo ®6.127.
ABOSDE T Armadillo @AY 77+ %{ELlL); DHRBRTHENTWEIRYVZ I Uy I35 &T, &R
UlcAYTF&EIETZIENTEERT, AV T FHZEFEILTELHEIEI Y TF O status A exited I
ZiLET,
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TS PR

ABOSDE EXPLORER

~ MOMNITOR

- armadillo.local

IP:
MAC:
- Conkainers
shell_project

SWU versions
armadillo-2.local
armadillo-3.local
armadillo-4.local

armadillo-5.local

~ QPEMED PROJECT

6.126 ABOSDE T Armadillo ® J> 7 7% &l

ABOSDE EXPLORER
“~ MOMNITOR
- armadillo.local
IP:
MAC:

- Conktainers

shell_project

SWU versions
armadillo-2.local
armadillo-3.local
armadillo-4.local

armadillo-5.local

~ OPEMED PROJECT

6.127 ABOSDE T Armadillo > FF =&l
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6.10.4. Armadillo O > 7+ OOJ B8 %

X 6.128. ABOSDE T Armadillo ® > F+0O7 %88, OFRBRTEHIEzNTWBRYVEI U Y
J9BH2ET, AVTFFAHEALEOV 2SI 5 ENTEEXT, O71F VS Code DFFXMITF o
FICHMINET, AVFFAMMEHO7Z2HA L TOWARWGEIERRINE A,

ABOSDE EXPLORER
~ MOMITOR
~ armadillo.local
IP:
I"-.-'1 |"!'L |: .

- Containers

shell_project

SWU versions
armadillo-2.local
armadillo-3.local
armadillo-4.local

armadillo-5.local

~ OPEMED PROJECT

6.128 ABOSDE T Armadillo ® Ay F o047 =845

6.10.5. Armadillo I SWU 214> X h—I)LF B

O—AILExYy hT—2 LD Armadillo #XF+ > Uiz®ic. T 6.129. ABOSDE < Armadillo Ic
SWU ZA4 YA R=)ly OFEBTHENTWERYVEI Y YU F52ET, BIRU Armadillo [
SWUZAYVYAM=ILTBIENTEXT, SWUALYAM=)LDAZIE VS Code BEE 2RO OUTPUT
IERREINFEY,

429



Armadillo-X2 #&~¥ =27 IR

ABOSDE EXPLORER

~ MONITOR
~ armadillo.local
IP:
MAC:
Conktainers
SWU versions
armadillo-2.local
armadillo-3
armadillo-4.local
armadillo-5.local

armadillo-6.local

» armadillo-7.local
~ QPENED PROJECT

6.129 ABOSDE T Armadillo Iic SWU 214 > X k=)L

6.11. VPU ¥ NPU Z{ER3 %

VPU ¥ NPU B EZEFES 7 U — 3% ATDE FTHET 2HEP. Armadillo Base OS £®
AVTFATEESEDIHEE. 2174 77U% ATDE L TCEILRTIRENHDFET, T TIEFZFDFIE
[CDOWTEBBLET,

v20230911 K#E®D ATDE /X\—Y 3 Y DIFH

v20230911 KD ATDE XN—=I 3 v DigEIE. T TOFIEZITSHI

=0 C U UEAS>TIARAVIAAILESA TS UEA VA R—ILLT
a0, (ATDE @/N—Y3 > v20230011 BLETid. ZOR /8
LESATSUEA YA N—ILERDI=. UTFDA 2 N—ILFIBER
g_(\\-a_o)

ZATZVDEIRY =)L ZETIT2EFBELT, git DI—TFHEX—
W7 RLADFREZITW. EILRY—)LTHS at-imxlibpackage Z 1 >
AR=ILLET,

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

6.130 EJL K'Y —ILEITRID (R
ZD#H. EILRY—ILZETLET,

RITHRICTAEVANDREBEZROSNTT, NBZHERD L AETS
BRI Y ZANU TUBZED TS,

[ATDE ~1$ mkdir at-imxlibpackage
[ATDE ~J$ cd at-imxLlibpackage
[ATDE ~/at-imxlibpackagel$ make-imxlibpkg

6.131 EJLRY—ILDRIT

EAMNTETIDE. ATDE IC7ARAVIAILABDOZATZUMNA VR
h—=llEnxd,

6.11.1. Armadillo NEEZADHDFATZVA A=V %ERT S

TICRITRATIE. EFRETTA T UAX—ID Armadillo ICEZAFNTWET, Do,
CITHATDFIBRIZ A TS VET v IT— I BBAP. (6231 T— T RUDMER Ficld
335 1. AYAN=IT 1 RV DER1 DFIBICHES>TT A RATVAX—=I%ERT DIBEICHEERD
£,

K611 FATSVAAXR—IEZAAEHDEST

=6 BE
Armadillo-X2 F¥t v hM(XE 2GB) AX2210-U0O0ODO
Armadillo-X2 FER— R(XEY 2GB. A AL —¥ 10GB) AX2210-U00Z
Armadillo-X2 EEFER— R (XEY 2GB. AL —Y 10GB. ¥ —ZXAD) AX2210-C00Z

Armadillo Base OS LY T FARAMNSFHETEZAX—IEEHRULET,

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

K 6.132 5475 )AAXA—=IERY—ILDET
VPU ZEA UL RZWEEE. —-without-vpu A 72 3 Y Z[IF TS,

[ATDE ~]$ cd at-imxlibpackage
[ATDE ~/at-imxlibpackage]$ make-imxlibimage --without-vpu

K 6.133 514735 U4 X—IJERY—ILOET (VPU BREDESR)
EANET T2 E imx libimg EWS 77 A ILAERESNET,
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6.11.2. Armadillo I£5 473V A AXA—IZEZAD

Armadillo Base OS £, 6.11.1. Armadillo NEZADHDZA T VA AXA—I%ERT S, T
ERL U Tz imx_lib.img % eMMC @ /dev/mmcblk2p4 /\—F 1 ¥ 3 VIcEZIAHE T,

==

RDOAT Y RIE. imx_libimg AY /tmp (€5 35S DETHI T,

[armadillo ~]$ umount /opt/firmware

[armadillo “1$ dd if=/tmp/imx_Lib. img of=/dev/mmcblk2p4 bs=1M conv=fsync
23+1 records in

23+1 records out

24965120 bytes (25 MB, 24 MiB) copied, 0.357741 s, 69.8 MB/s

6.134 AT VAA—IEREZAD
EXAHIDTET Uicté. Jopt/firmware IcNXT Y b ULE T,

[armadillo “]$ mount /opt/firmware

[6.135 51 75UNR—F42a>vDI IV k
6.11.3. SATSVAA=—IDN—-I 3 V%ZHERIT S

Armadillo ICEZAARLSATIVAA—ID/N\—I 3 ViF. ROOAVY REETIT DI ETHERT
=FE9,

[armadillo 1% cat /opt/firmware/etc/imxlib_version
2.2.0

o4

6.136 5175 UN—Y 3> Dk

X 6.136. 2477 UN—=Y 3 >VOER, ICLKD/N\—Y 3 VERAEIZ.

SATIZUAA—=IDIN\—I 3N 220 LIBOBEDHAIEETT, T4

T2V A=IDN=Y 3220 KmDHE. /opt/firmware/etc/
= imxlib_version 7 7 1 JLIZTEEL £ Ao

6.11.4. AVTFANSSA4 T35 U ZFERAT 5 DESfE

AVTFADNS A TSV EERT B HICE. AV THERRKICS A 77U DBFAZRARYT 2HE
nHHERI,

podman start @ A>T F AV 7 «7IC add volumes ANV RTTI7—LDz 7HAEZAFThTWS
T4 LI KU (Jopt/firmware) %, add_args T podman run @ ——env A 7> 3 Vico4 7S5 YDA %
BELET, ROBITIE. A>T FHA A=Vl Debian(bullseye) ZFIFBL TWE T,

1. /opt/firmware ZE9 A>T+ 7 1« 7 DBl
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[armadillo ~J$ 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 E)
set_image docker. io/debian:bullseye

set command sleep infinity

[armadillo ~]# podman start container name

Starting ’container_name
5c2078f17d54082¢c1d18b6c4t026c36675328ceableebalab1b27145df18d72a

(1) add_volumes T /opt/firmware ZE UL X9,

(2] —env (C LD_LIBRARY_PATH Z$EE L. AYTFROFZ TV T—23vhs3475 VR Y
JTEBEDICLET,

R, AvFFIiIcATy 4> L. Jopt/firmware/usr/lib/aarch64-linux-gnu/imx-mm AD < > RY v
)

21) >4 % Jusr/lib/aarch64-linux-gnu/ IC1ERR L £ 9,

[armadillo “]# podman exec —it container_name /bin/bash
[container “1#f Ln -s /opt/firmware/usr/lib/aarch64-Linux-gnu/imx-mm /usr/lib/aarch64-linux-gnu

6.137 imx-mm ANDYYRUw I UV I EERT S
PUET, AT FhSI475 ) EFERTEDLSICHDET,

at-debian-image DAY 7 FZEMAT JHAICIE, BHPY Y IMNFTIC
ERESNTWET DT add volumes 1213 TSA TSV EFEZET,

=

6.12. NILFAT 4 7 TF—IZ/K>

6.12.1. GStreamer - ¥VILFAF4F7 I L—LT—7

6.12.1.1. GStreamer - NILF AT« P 7L —LT7—0 & &

GStreamer &, A=YV —ZADVYIFATFTA T IL—LT—=0TY, INESRIAT A4 TZVICHEAL
REEEE 7S04V EVUVUTEBIMTESLSICAR>THED, ZEBERXAODT—FEZIKRSENTEET,
GStreamer TR S EMNTEBZT—FY 74—~y hD—flZTFRLRICRULET,

- AT F 74—~ v k. mp4, avi, mpeg-ps/ts, mkv/webm, ogg
- EBEd—7"v 7 H.264/AVC, VPS8, VP9

- HEEIJ—FTv7: AAC, MP3, Theora, wav

- BT +—< v k: JPEG, PNG, BMP

- ANY—=Z 27 http, rtp
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GStreamer TlE. YILFAXAFT 4 7TF—9%2 AN —LEULTHRWET, ANU—LZRIT/INATS1
YORIC, TLAYNEFENDMBEMNZIENL, Thoz8EgbtEs s FO—RKRrTyd—
RiZEDWIBETVWET,

6.12.2. GStreamer TRV TF+%&EKT %

CDEICHIFT B GStreamer OETHILT Y N —2U T / HRIHT % debian ¥ X—IDSER L
AVTFFAHATETIBCEZETELTCWE T, CITREZYRNY—IT IV /DEETZAA-—IH5T
VT EERULE T, COAMAXA=VICEALTIE T6.25. 7Y SY—0FT07 /DREITBAA—I%FES,
HESBLTLIEEWL,

[armadillo ~]# 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

f hASAHIVFFAT video3 ELTREZFT

B RZABAASICE>TEDYETOT, BOOREILHDET
fERELTLCEIN,

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’
b53c127075cdd157a2118137121451ec582¢273b84da197d61b4468a8328a8b
[armadillo ~J# podman exec -ti gst example bash

[container /I

6.138 GStreamer Z 179 560> T FH1ERH
AV TFFRHNTIEERIIC GStreamer Z14 Y AM—JLULE T,

[container /1#f apt update
[container /]# apt install gstreamerl.0-imx gstreamerl.0-imx-tools ¥
gstreamerl,0-tools gstreamerl.@-plugins—-good gstreamerl.0-plugins-bad

X 6.139 gstreamer O X =)L

RIC, AYTTATEHARRIZTOLODTRI Ny TREZEEUET, I Tld weston Z#EE)
LET,

[container /J#f weston —-tty=7 &

6.140 weston DFEE)
~tty=7 DA T 3 VIBBEHERRNERT S tty DBEZREL TLE W,
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RiT, BFZHNTDDICRHER pulseaudio ZEB L XTI,

[conteiner /it apt install pulseaudio
[container /1# pulseaudio ——start --exit-idle-time=-1

6.141 pulseaudio DiTEN
BEICED, GSreamer 2OV TR TEITTEDLIICEDET,

6.12.3. GStreamer /N1 7541 >~ DETHI
INATZA4 YV DETHZLTICRULE D,

[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

6.142 GStreamer OE{THI

GStreamer D/IX1 7 ZA4Vid. Y zILRI ) T RDINA TEXDIEEICMITWE T, GStreamer @
BILAYRNEYVIINRIZYTZMNHNOIAR Y RZR[NHETEIENTEET, BXHEBEWNWE L T,
GStreamer O/X\A 724 F ) ZES>TRILXAYNEEEFIN, Yx)LRAVVTRNE Ty Z=E
WX,

+EEBliE. GStreamer OF/\w 7 /7O YA EYRADIANY RZ4 Y —)LTHS gst-launch-1.0
HE->TEBALFE Uizh. GStreamer 51475 & UTRMHEEINTWS /26, GStreamer Z{E -7z
NIWFATF o« PEEZBEO 7 7)o — 3y 7O S LAICHEAAD ZENTEXT, API P77 —
a3 vRERENYZ 17 I)iE. gstreamer.freedesktop.org @® Documentation ~X— ¥ (http://
gstreamer.freedesktop.org/documentation/) M5 SR T2 EMNTE XD,

Armadillo-X2 »'#FA L TW3 SoC TH 2 iMX 8M Plus (. #EOFI1—RK/ > I—RKR%Z21157
s ® Video Processing Unit(VPU) EEENZ2ER 7Oty U ZBHL TWE T, Armadillo-X2 (Tl
D VPU Z{EHT B76HD GStreamer TLAYV MDA VYA N=)LEahTEh, UTog@EI—7v 7o
TEAACY CPUDNK T A=YV RAEZET CEBRLFHHDOTFTIA—R/IYA—-—RIMTHRZIET,

- FO—REERI—TvVY
- H.264/AVC
. VP8
- VP9
- IYI—-PFHERI-TYY
- H.264/AVC
DBEOETIE, chs0d—F vy 7ICxd9 % GStreamer OERTHIZHBNULET,

FERTEFTIA-—FTVIUADEDTH>THTFTI—R/T Y I—REFFAETIN. ZDIHFEIE CPU
2SRV IRV TIBERSTULERS L. YATLAEEDNT A =XV RARIBETLET,
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6.12.4. BhEZB4T S

GStreamer ZfEA LU CEBEZB4E I 5HDRTHZ. BFEZEATVWIEEEEA TWEWEE
D2@DICOVWTRULET, VPU T/\—KRD 77— K%Z1T5 GStreamer TL X~ k& LT vpudec
ZHESIENTEXT,

6.12.4.1. H.264/AVC BIB1ZB49 %

[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/NR> ¥
I gtdemux name=demux@ demux@.video @ ! h264parse ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux®.audio 0 ! queue ! beepdec ! autoaudiosink

6.143 H.264/AVC EIEIOB4E(ZFH D)

[container ~1#f gst-launch-1.0 filesrc location={7 7 4 JL/XR> ¥
| gtdemux | h264parse ! vpudec ! queue | waylandsink window-width=1920 window-height=1080

6.144 H.264/AVC BIBIOBE(EF L)
6.12.4.2. VP8 BlEIZB4Y %

[container ~1#f gst-launch-1.0 filesrc location={7 7 1 JL/XR> ¥
I matroskademux name=demux® demux@.video @ ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux0.audio @ ! queue ! beepdec ! autoaudiosink

6.145 VP8 BhEIDBE(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

X 6.146 VP8 EIEIDHE(FHFR L)
6.12.4.3. VPO BlEIZB4E£Y %

[container ~1# gst-launch-1.0 filesrc location="7 7 4 JL/SRX> ¥
I matroskademux name=demux® demux@.video @ ! queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 ! queue ! beepdec ! autoaudiosink

6.147 VPO BIEIOBE(EFH D)

[container “1#f gst-launch-1.0 filesrc location={7 7 4 JL/XR> ¥
I matroskademux ! vpudec ! queue ! waylandsink window-width=1920 window-height=1080

6.148 VPO BIEDE4L(BEFEB L)
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6.125. ANY—=Z2I0F—5%2B4&T3

GStreamer Z{ERULTRY N7 —2 EICH ZEEB 7 71 )L% HTTP XO'RTSP TR NY—Z VB
$95ETHZRUET, VPU T/\—RDTx773—R%1T5 GStreamer TL X~ k& U T vpudec
EESIENTEET,

6.125.1.HTTP A NU—2V 7

[container ~1#f 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

6149 HTTP AN -V DBE(BFEHD)

[container ~1# gst-launch-1.0 souphttpsrc location=<&fiE 7 7 1 JLD URI> ¥
I gtdemux ! queue ! vpudec ! queue ! waylandsink

K6.150 HTTP A MU=V T DOBELE(EFRL)
6.125.2. RTSP A NV -3V

[container ~1#f gst-launch-1.0 rtspsrc location=<&jE 7 7 1 JLD URI> name=source ¥
| queue ! rtph264depay ! vpudec | queue ! waylandsink source. ! queue ¥
| rtpmpdgdepay | aacparse | beepdec | autoaudiosink

K 6.151 RTSP AN -V T OBAE(BFHD)

[container “J#f gst-launch-1.0 rtspsrc location=<EfiE 7 7 1 )LD URI> ¥
I queue ! rtph264depay ! vpudec ! queue ! waylandsink

6.152 RTSP 2 kU — 2 Y OB (BEFR L)
6.12.6. USB WX SH'5 DIMERZERTT %

GStreamer M v4l2src TL XV M &ES Z & T, V4L2(Video for Linux 2) /N1 R & L TEES
NTWBEHATTNA ADSHURERIB TEX Y, EDOT/\A INSHMEEEET 2hd, vél2src T
LX> MO device 7ONRT A ICTFNART7AIE%EIBET DI ETEETEET, UVC it USB
DAZBREBRKKIC vb4I2src TIRS ZENTEDD T, ZITIE USB AXTHhSDMERZERRT 5%
THlZRUET,

MZAT, AXZOMICYA 7 HBERLTWT, ARICYAIINSOEFLENTZHEDHERLT
WE T, ETHIFDT/IN1 X7 74l /dev/videol DERDP. HitiEH 1 XT3 width ¥ height DfE
IRTITIREBICL > TERDARENHD I DT, BEZEFELTLLZEW, £, /dev/vdl/by-id
FALIZRMNUDTIC, EHRELTWEAXTEZDR W /dev/videoN NDYVRUw I UV I RHDET
DT, TINAREUVTENZIEEIT DI EDHHETYT,

[container ~1# gst-launch-1.0 v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
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I waylandsink window-width=640 window-height=480 pulsesrc ¥
I audio/x-raw, rate=44100, channels=2 | autoaudiosink

X 6.1563 USB WX S5 DBERR(EFH D)

[container ~J#f 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

X 6.154 USB X S H 5 DBMRRR(BFEARL)
6.12.7. USB A X S h 5 DR THRE I D

GStreamer @ v412src TL XY h&{ES & T, V4L2(Video for Linux 2) /N4 A& L TEES
NTWBEAASTNAZADSHMEEZRETEET, EDOT/NA ADSREREEIS T 2H (. v4l2src T
LX> KO device ZANRT A ICTNA AT 7AIBZIEET DI ETEETEET, UVC it USB
DAZREBERRIC v4I2src TIRS T EMTEDDT, I TIE USB AXTHSDEERET 71 )L
REITZ2ETHE. MEBEERRUVGHSEBICT 71 INREIT ZETHZERLET,

2T, AXZ DMt var/JM*ﬁb—cm—c MEDREFELRBFICIYAIIDNSDERFSH MP3 ALY
OA—RUTREITZHEDHERLTWVWET, ETHIFDT/INA R T 71l /dev/videol DIBEH©. it
1 XT&H 3 width ¥ height DfE i%ﬁ??%i%ﬁ ICE> TEBZHBEUENDDEFIT DT, BEEE
LTLEE W, &y /dev/val/by-id T« LI RYDTIC, #HELTWSBAXZZDFWE /dev/videoN
ANDYYRIY I Y DV INRBEDEITDT, TINAREVTENZIBEIT DI EDHARETY,

INA T 54 EIERIC EOS A1 XY N Z2RITT DK DIT. gst-launch-1.0 AV RiZ-e ATV 3 vz
HFTVWET, TVI—REKTIBIcIE. Ctrl-C T gst-launch-1.0 AY Y REEFEIELTLEE LY,

6.12.7.1. H.264/AVC THxHEI %

VPU TN\—=RDz7IT>I—R%Z{75 GStreamer TL X k& LT vpuenc_h264 %> Z EMNT
SR

[container ~1# 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.mp4

6.155 USB A X S H5 DMK %ZE H.264 THEE(FEH D)

[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 ¥

I filesink location=./output.mp4

K 6.156 USB A X 5H5 DBK%ZE H.264 THE(FER L)
- RREFEZRFFICITS
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[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 ! 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

6.157 USB WX D5 DREZRTRLLBMS H264 THRE(FFHD)

[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

6.158 USB WA ZH'5 DMGRZRTIRLEHS H.264 TRE(EFFAL)
6.12.8. Video Processing Unit(VPU)
6.12.8.1. Video Processing Unit & (&

Video Processing Unit(IXT. VPU) & (& iMX 8M Plus [CE&E N TW3, SO>I —K/7F
JO—RWBEROZ7OtYYTY, BEOIYI—R/FI—RLBE, PXATAICERFZMIZ LN
%<, A4 CPU TUBZITSEVRTLAEEDIN T ANV AMNMETULET, VPU 2FIFBT52 &
;;??A§1$03/\°77r—7‘/7\%§§&§'2 R BEOIYI—R/FA—RAUBZITS2ENTE

VPU I L TWB 74— v MMILLTD@ED TY,

C FA=F=DBRHLTVE T A=Y k
. H.264/AVC
. VP8
- VP9

S IYVIA=IPREBLTNE T A=Y ~
- H.264/AVC

6.12.8.2. VPU D{+#k
.- H.264/AVC O —4%—

# 6.12 H264/AVC 7 1—% —tttk

Profile High. Main. Baseline
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
- VP8 7O—%—
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IS FafR

#*6.13 VP8 7O1—%—fth

Profile -
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps

- VP9 FO—%—

% 6.14 VP9 71 —4 —{t#&

Profile Profile O, 2
Min resolution 72x72
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 100 Mbps

- H264/AVC T>1—%—

% 6.15 H264/AVC T> 1—%—1{t#k

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 (P slice) in pixels: +/-139
Horizontal (B slice) in pixels: +/-75
Vertical (P or B slice) in pixels:

- Config1: +/-13 (planned)
- Config2: +/-21

- Config3: +/-29 (planned)
- Config4: +/-45 (planned)
- Confighb: +/-61 (planned)

(= Search Window Size -3 pixels)

MV accuracy

1/4 pixel

Supported block sizes

Macroblock and sub-macroblock partitions:
- Intra PU: 16x16 / 8x8 / 4x4
- Inter PU: 16x16 / 8x16 / 16x8
- TU: 4x4 and 8x8 transforms

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
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6.13. 7EFZ IV Ir—>a3veXRTIS

CDETIE. PYMNIY—0FT 0 /D BT ZTFTEFZ IV T—yavIicoWTHRALES, TEFZ 7Y
T—=2avIiEGUI 77V =23 > THskd, T4 RAT7LAZEHELUTWBRENHD XS, TEF
TV —y 3y EETITBZROOIAVTFAA—IELT, PYMNI—0FT 0 /D EHRTZIAVTF1
A=V BELTWET, COAMX—=JICEULTIE T6.25. 7Y h~NY—0TFT0 /DB EEETEZAA—-I%
51 ZsBLTLLIEEIN,

Fre. Ky T—=IDA YV AN=IICIET 7 AL KD tmpfs DBRENLLBRVND T, H5H U & abos-

ctrl podman-storage --disk T podman DX kL —I% eMMC ICYID & X T 22 W, BRI D S
259 tmpfs ICR-> TLZE W,

6.13.1. AT+ =1ERI
FEFZF IV —a3vaEERETIZEOOAVTFHFEZUTOLSICERULE T,

FEFZ V=3 GUI 77U —3 3y Thdlid,. £FFTRI MY TEELZERET ZHEN
HDET, 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/armadil lo-demo—experience
add_volumes /sys /dev /run/udev /opt/firmware

add volumes cache:/var/cache/armadi l lo-demo-experience
[armadillo ~]# podman start demo app

Starting ’demo_app’
b984a8cdf88539c32241618baf45651¢92ab9318d82e1a7fbf2a4cOcha315efd
[armadillo ~J# podman exec -it demo app bash

[container /1

K 6.159 T EFXF U —2avERTI 5060 T FHERSH
6.132. TEXZ TVIT—2a3 o vFv =8I 5

TEF IV 0FvaRgLES, BROTEZ IV r—avEorFTEr7 7V o—23
VIVFYHLERMTEXRS, COTEF VT —3rIFrIid GUI ZJL—LT—2 & U T Flutter
ZFEALTWEY, TEZ7 7V I5—ya3 >y 7 0FvDY—AO—R&, apt source TEUET 22 &N T
=F9,

[container /]#f apt install armadillo-demo-experience
[container /]# demoexperience

K6.160 TEFZ 7V T—2 3>y IV F ¥ DiEE
UTDESBTTTr—arvhiEgLE T,
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TS FafR

Armadi llo Demo Experience
Multimedia

Board
Machine Learning

FEDY—RA—FIEATFOITY K% ATDE THTY 3 I ETRETEEY,
[ATDE9 ~1$ apt source armadillo-demo-experience

EROATTUDSEBULWTEZ TV T—2 3 v Z2EUEY,

Armadi Llo Demo Experience
Tensorflow Lite

FEDY—RA—KEUAFOITY K% ATDE THRITTBIETRIETEET,
[ATDE9 ~1$ apt source armadillo-demo-experience

Armadi LLo Demo Experience

object detection
NPU %M L RO 7 E

‘ g — .
FEDY—RI—KFREUFOITY K% ATDE TRTI B ZETREBTEET,
[ATDE9 ~1$ apt source armadillo-demo-experience

BARRTZ 7V T—2avid. BT0O T Ry TRBITZIENTEXT,

FEFZ IV — 3 vIclE TensorFlow Lite & NPU Z{ERT3HDH
E2FENTWVWET, TensorFlow Lite & NPU k>S54 75U D/N—Y 3
VIEK->TE TEZ VS =a3 DR EULKEELRBRWSENH D F
Fo UTDON—=I g VI TWBZ EXZERLTLIZE L,
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K616 TEF TV IT—2 a VEHED D ICRER/N—Ta Y

Ry r—3I% RE)N—Y 3y
tensorflow-lite 2.8.0 XUk
python3-tflite-runtime 2.8.0 Mk
tensorflow-lite-vx-delegate 2.8.0 Mk
tim-vx 1.1.39 Bl E

ENyTr—IDN\N—YaviFE, AVTFRTUTOIAIY Y REETTSZ
ETCTHESRTEZE I, LLTIE. tensorflow-lite ®/\—3 3 > % FEZRT 4]
<Y

[container ~1# 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)

[1/ Name Version Architecture Description

- - - -

ii tensorflow-lite 2.8.0-1 armo4 deep learning framework

for on-device inference

6.161 Xy Tr—IDN—Ia>%zHERIT S

N—Y 3 >vDEHEERZLTWRWESIE., apt update &% apt upgrade
HEEFTULTZYITF—RETo>TLEZ W,

6.13.3. mediaplayer

mediaplayer [$EBEBET 7 VT — 3> TY, H264, VP8, VPO TIT Y d— RS hicEE
77AILTHENIE. BEOTI—RIC VPU BMEDLNET, File XZ2—N5, BEULWEIET 71 )L
EBEIRTZBIENTEXT, COFTUIT—r3viEk, GUI 7L—AT7—2 &L T wxWidgets Z{#EH
LTWET,
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i) MediaPlayer wxWidgets Sample - o x

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

6.162 pulseaudio O > A k=)L &iCH

6.13.4. video recoder

video recoder (& gstreamer ZEB U TAXTHSDMBRZHRBE T 2 EMNTEEXET, ZDIoH,
D7 7Vr—yavaEERT SOHICIE. Armadillo RIEICHA S EZERIT DIRENHDET, HX
IHEHRINTWS & Video device DIEE THXZZBIRTEDLDICBEDET, I XFTEZREIRL.
Start R V&I LRV « ¥ RUDNKRRSNIFEDFRBEINET, 77V —ya v EOTFI MRy
I RIClE, Start RV Z | U E S ICHKEIT D gstreamer DAV Y RZERRLTWET, TFA b
My I ZAORABIEFF—NR—RTHREAETT, COF7TVr—aviE, GU ZL—LT7—2&0LT
wxWidgets Z{ERL TWET,
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zzzzz

VNAIVREDAASRETCABICERFHHRE LIWEEIL. 76.13.3. mediaplayer; %#Z8RB LT
pulseaudio Z#2EL T2 E LY,

6.13.5. 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,

6.13.6. 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.

6.13.7. 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 6.163 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 application that used NPU and TensorF low
Lite on the Armadillo-X2 board.”

}]
H

6.164 ETAT/I\NA ADEE
(1) --camera_id DEZREICEDLETEELXT,

6.13.8. 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 application that uses NPU on the
Armadi Lllo-X2 board.”
H

H

6.165 EFAT/INA ADEE
@ -camera_id DEZREICELETCEELET,

6.13.9. 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 application that uses NPU on the
Armadi llo-X2 board.”

H]
H]

¥ 6.166 ETHATINA ADEE
@ -cameraid DEEBEICEDETCEELET,

6.13.10. 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]

6.167 ETATFNA RDEE
(1) -—-camera_id DEZRBEICEDLETEELX T,

6.13.11. 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 6.168 ETAT/\A ADEE

(1) -—-camera_id DEZREICEDLETEELX T,
6.13.12. 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 6.169 KRBV 71 JDEE

(1) CDITDEINTGA = HEEEITZIET, 77V5—=a3V0EFNTILET, B/INTAX—%F
DFMIF TR 6.17. RIBRETED/INTA—YDFHM #BL TSN,

FR6.17 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,

6.14. ssh £ Armadillo Base OS [c7 V7 &X9 3%

Armadillo-X2 (Zi& openssh B’ Y A~ —=J)LENTWEITH, 77 4L K Tld SSH B —/K\—H L&
LTWEtA,

SSHH—N\—%B8ICKRET DL ST IeHicid. UTOOATYYRZETLTLREZ 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. BiEESEBELERENRMEIND L SIC, persist file VY KT eMMC [CREERTE
LTWET,

6.15. ANV RSA VSRV NT—UKEZT S

EARMIC, Armadillo-X2 Oy kT —2F%FEIE. 13.8. %y NT—U%E) TRNANLIEEED,. ABOS
Web TITWEd, LML, ABOSWeb’Ci]‘fBT%?EL\%’E"E?E*/I\U JREZITWEWGERE
[E. ANV RSAVUDNSRYNT—VDEREETOEDHARETT,

ZTI, ANV RIAUDSRY NT—DU%REITDHEICDODWTHALET,

6.15.1. EfalgelaRry N7 —7

Armadillo-X2 (&, 1 D® Ethernet R—rHMEHINTWE T, Linux hSix. ethd [cBX XY,
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ROISXYNIT—VERXYRNT—IFTIAM R

Xy hT—% KXY NT—OFTINA R HERORE
Ethernet eth0 DHCP

6.15.2. IP 77 K L ADHERTTE
Armadillo-X2 @ IP 7 KL R ZFERBT B IciE, ip addr AV REFALEY,

[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 link noprefixroute
valid Lft forever preferred Lft forever

K6.170 IP 7 RL X DHER

inet ERM>TWBEFAMNIP PRLATY,, FEDA VI —T 1 —ADHFERRALIEVWGEEIZ. LTD
£3ICULET,

[armadillo “J# ip addr show dev eth@
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qglen 1000
Llink/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

K 6.171 IP 7 K L Z (ethO) DRSS
6.15.3. *Y N T =V DRETTE

Armadillo-X2 Ti&. BE®D Linux YATLERK. RYNT—I9A4 V5 —T 1 —ADEKREI
NetworkManager Z{EB U £9, NetworkManager (g9 RTDOXY NT—UREZXZ AR 3> el
TEBEULXT, IX77aVICiE TEDEISICRY NT—=INERIT I, TEDLSICRYNT—2
HERRT BH) &I L. /etc/NetworkManager/system-connections/ I[CRBFEULEXT., . 1 2DF
AR U TEHD ARV a Vv ZRFEITBHIEEHEETIN,. 1 DOF/NA RTHL TEMEICTE
5373 vid1 D2fEIFTY,

NetworkManager (&, €3 ®D /etc/network/interfaces Zf# > e REAEHHR— M L TWETH,
KETIE nmcli ZARAWeAEZFRDICEBMLET,

6.15.3.1. nmcli lcDWT

nmcli (& NetworkManager %29 2D ANV R4 Y =)L T, " 6.172. nmcli I~
YRERK K nmcli DEXZRLET, 2DZEMS, nmeli (& TATT 7k (OBJECT) EWSHD
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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 }

6.172 nmcli ®AvY Y RER

6.15.4. nmcli DEXRBZFEWS
ZZTlE nmeli D, BERPREVNSTZEHAL XTI,
6.154.1. X7 >avD—§
EFINTWEIXI Y3 VyO—B5ERTZICIE. ROLSICOVY RERTLET, @

[armadillo “J# nmcli connection
NAME UUID TYPE DEVICE
Wired connection 1 a6f99120-b4ed-3823-a6f0-0491d4b6101e ethernet eth0

®6.173 ax/>avn—K
FKrshfc NAME ICDOWTIE, YU [ID] e ULTHIAT & TEXRT,
6.15.4.2. AXI > 3> OFEE - I
AR avzdET 3ICiE. ROLSICAVY RZERTLET,

[armadillo “J# nmcli connection up [ID]

®6.174 X7 a>oEML
AR avzENETBICE. ROLSICOAVY RZEZETULED,

[armadillo ~1# nmcli connection down [ID]

X 6.175 ORI ¥ 3 v OEML
6.15.4.3. XV ¥ a3 v DIER
ARV aVEERTDICIE. ROKSICATVY REZEITLX T,

[armadillo ~1# nmcli connection add con-name [ID] type [type] ifname [interface name]

6.176 XU ¥ 3> 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&>

6.177 ARV 23>y 7 71 L DKL

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 RETFIBIZFRETY, swu M X—YICELTIE 333. 7v 77—
NEEREICDWTy Z&FICL TS,

6.15.4.4. X7 > 3 > OHIR
AV avaHIBRT BICE. ROKXSICAVY RZERITULED,

[armadillo “J# nmcli connection delete [ID]

6.178 Ox 7 ¥ 3 > DHIBR

Zhilc kD /etc/NetworkManager/system-connections/ @ AxX 273> 7 7L I)LbERICHIBRENE
T AR aVDEREBEIC persist file AYY RTXBILTBIRENH D XT,

[armadillo ~1# persist file -d /etc/NetworkManager/system-connections/{AX T a v 774 ILE>

6.179 XV > a> 7 71 JLHIERKE DK #1L
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6.15.45.EEIP 7 RLRXICRET S

R 6.19.EE IP 7 LAREN, ONBICKET 56%Z. " 6.180. EZE IP 7 KL AKE) IR
LET,

#6.19 EE IP 7 R L AHKEHI

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

6.180 EZE IP 7 KL AKRE
6.15.4.6. DNS O —/\—%Z3EET S

DNS —/N\—%Z#EEJ 5%z, "X 6.181. DNS H—/X\—0DigE) IERLEXT,

[armadillo “]# nmcli connection modify [ID] ipv4.dns 192.0.2.1

6.181 DNS H#—/{—0Di5%E
6.15.4.7. DHCP ICERET 5

DHCP ICERET 2%z, "X 6.182. DHCP DFE) ICRLET,

[armadillo ~J# nmcli connection modify [ID] ipv4.method auto

6.182 DHCP D&&E

-ipv4, addresses DK ST, F7O/NT 1 BDEHEIC " Z[F5 & THK
/ FELEZ7ONRTAZHIRITZENTEEFT, RMIC"+" Z[HFD2ET
ZONKT 1 ZBIMT B ENTEET,

6.15.4.8. X723V DEEZRIRT %

BN TWE ORI Y3 Vv EBELGBE. hESIBIELEIRIYa v EBEEGMELL TL
k=1 A

[armadillo ~1# nmcli connection down [ID]
[armadillo “J# nmcli connection up [ID]

6.183 IX7 >3 YV DEEDKR
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6.15.4.9. T/N\A AD—E

FINA ZAD—E(T/INA &, 7147, R, ML IARI Va3 V) &ERT 3ICE. ROLSICaAvYy
REETULED,

[armadillo “J# nmcli device

DEVICE TYPE STATE CONNECTION
eth0 ethernet connected Wired connection 1
lo Lloopback unmanaged -

6.184 N1 AD—F&

6.15.4.10. 7/\A A D
TINA A%ZEEHRT BICE. ROELSICATY VY REETUET,

[armadillo “J# nmcli device connect [ifname]

6.185 /N1 X Dt

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

6.15.4.11. 7/ R DYIHT
FINA ZZ T BICIE. RDELSICIVY RERTLUET,

[armadillo “J# nmcli device disconnect [ifname]

6.186 T/ 2Dk

6.15.5. Bk LAN

BHiR LAN TEBICBENTENMER LT T, REZXEELLEHEE. RIEBELcA VI —Tx—X%Z
BEAWELLTILEE W,

FAUxyY NT—0RICHDBEEEZEE PINGBEZITVWET, UTOHITIE, @EHRD 1192.0.2.20,
EWSIP7RLRAZF > TWSERBRELTWET,

[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

457




Armadillo-X2 &R~ =17 IR

-—— 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

X 6.187 &k LAN O PING #R

(1) SIATVIVTAVI—T 1 —RAZEETEET, ethl ZHER T 2EEIE -1 ethl &L TLLE
YO

BiR LAN IADA VT —T 2 —ADNBERbEInhTWBiGE, IL—FT 1>
/ TDRERBREICED, Ry NT—UBEFEICER LAN MERSINGEWES
NHDET, KEEZMLITHEZRL TLIET W, EEICER LAN @T‘“ﬁmﬁ@uﬁ?
=9 55E1F. B LAN LADOA T —T7 1 —X=2EMELTLLIEE W,

6.15.6. 7747 VA —ILDREHE

FRLTWBR— D EEYT 5 ERBEDENICRBARENSG DT, ARLLYT—/N—DIYEAT
BZIR—MIHULT, P7EATEZ IP7RLAZHIRTZETEF2UT A LOYRTZERT S
EMTEXRT,

Z ZTlE. iptables AY Y R&EFERULE. T Y N7 ILF YV TIc&KDT7 2 RFRAEZBNL
9,

TFT7A4)L N TIE iptables H—E R FEMICHE>TWET, Y—EX%ZFH
ICT BEHICIFIATOIAYY REETLTLIRE W,

[armadillo “]#f rc-update add iptables (1]
[armadillo ~1# persist file /etc/runlevels/default/iptables (2]

QO Y-EXZBMLET,
O Y—EXDEEXFILLET,

X 6.188. FEDR—KMHITBIP ZPRLADT7 1 )LZ YUV OFEITIE. Armadillo DEDR—
MHUT, BEDIP PRLANSDTZ IV EADHEZIFANDESICLET, CDFITIH. <XETT
P7RLZ> & Armadillo (/8T y h&EXETS IP PRLA, <R—hES> /Ty b ERIFAND
Armadillo DR— &S, <Z7ONJ)> EBEZ7ONIILDOCEEZIELET, £l <R—RES> (/¢
Tv N EZFANS Armadillo DIR—hBESD EEIBLET,

[armadillo ~]# iptables -I INPUT -s GEfE5T IP 7 KL R> -p <7A MJID> —dport <IR— MBS -]
ACCEPT @
[armadillo ~J# iptables -A INPUT —p <70 k JJL> ——dport <R— REES> -j REJECT @

[armadillo “1# iptables -L (3]

Chain INPUT (policy ACCEPT)

target prot opt source destination

ACCEPT <ZFObhal> -- <GEEJT IP 7 KL R anywhere <70 b3 dpt:<iR— &S

458



Armadillo-X2 &R~ =17 IR

REJECT <ZohkaJ> -- anywhere anywhere 7O KM3aL> dpt:KiR— hNBEE
> reject-with icmp-port-unreachable
. HB&

[armadillo “]# /etc/init.d/iptables save (4]
[armadillo ~1# persist file /etc/iptables/rules-save (5]

[ 6.188 HWEDR—KINHFTZIP PRLADT 4TIV

<SIR—KES> [CEETIP P RL S BhSESNTER/NNT Y M Z2RITFAND L SICERELE T,

<R—FEB> IC<XETIP ZPRLAS LADNSEESNTE/I\VT Y NEIETITBLSICHEL
EJCIN

(1)

(2]

9 IU\E@D LnXEén—C\I\%b\Eﬁn bai_g_o

(4) FEEDREERTET 71 )L /etc/iptables/rules-save [CRFEL £ T,

O BFREULLREIFAILEXFILLED,

™ 6.188. BFEDR—KMICHTBIP PRLAD 74 ILFYUVYT ) FHLET—HITIN. 2DLD

IC iptables O~< > I\’éﬁﬁb\%c_c‘:‘cﬁﬁ%bﬁ_ﬁ N—=CFPVEATESZIP 7RLAZHIPRT DI &N
TEFT,

FEEDOXREZHIRT 25581F M 6.189. BEDR—KMWITBZIP PRLADT7 4 ILY Y VT DRE
ZHIBR) ICRIT ATV REETLTLREE L,

[armadillo “1# iptables -L --line-number (1)
Chain INPUT (policy ACCEPT)

num target prot opt source destination
1 ACCEPT <Fakal> — <GEET IP 7 KL R> anywhere <70 b3 dpt:<iR— b BB
2 REJECT <@ bh3aJ> -- anywhere anywhere <Z7A NI dpt:IR—
NS> reject-with icmp-port-unreachable

. A%

[armadillo “]# iptables -D INPUT 2 9

[armadillo “]# iptables -D INPUT 1 (3)

[armadillo ~1# /etc/init.d/iptables save (4]

[armadillo ~1# persist file /etc/iptables/rules-save (5)

6.189 FEDR— KM ITZIP PRLADT 1 ILE ) VT DRREZHIBR

HIBR I 2REDES (hum) ZHERLET, TR 1 FE 2 BOREZHIFRLE T,
2 BEDREZHIBRUE T,

1 BEOREZHIFRLET,

FERDREERTE T 71 )L /etc/iptables/rules-save [CIFEL £,

REUERE7 7ML ZEXEELET,

000 O
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6.16. A L —Y DIRE

Z ZTlE. microSDHC A—RZ##i UGB ZfIc A ML —Y DEAAEZGHBAL X T. MUEOHR
BATld. HEOBENTIRERISEIC. microSD/microSDHC/microSDXC A— K% microSD h— R &
FxoLxI,

6.16.1. ANL—YRICFIVELRT S

Linux Tl&. 77 EBAHERZR T 7AILLT« L7 MNJIE, —DOKRBEICEEHSNTWET, HD
ANL=IFNAADT7AIVV AT L%, CORBEICENTSIEZ, YIVRNTBREWWET,
Ny hZETS5aYY R, mount TY,

mount AN¥ Y ROBEIRLZT A —T v NI, XROED TY,

mount [-t fstype] device dir

K 6.190 mount Y Y RER

-t A7V avickE< fstype ITIE. T77AINIRTLIATZIEBELE T, 77AMIWNIRATLYAT
DIETEIFEEAEETT, AR ULHZE, mount ANV RE T 7AWV RTLYA TE2ERULET, ZDHft
MEA T UHBEYREDEERDFEADT, BFRICTFAILI AT LY A THHh > TWBIHEEILHE
THICEEL TLIEEW, FAT32 77 MLV AT LADIFRIE vfat . EXT3 7 7MLV AT LDHZEIE
ext3 %}Eﬁbig—o

BE. BALULLIEDD O microSDHC #1— Rl FAT32 Z/cld exFAT
T7AINWIATALATITI A=Y FEINTVEXT,

device [, ARL—IFNARDTNART 7)) AZIEELZXI, microSD H—RD/\—F «
Yayv 1 OFEE /dev/mmeblkipl  /XN—=F > 3> 2 DIFEIF /dev/mmcblk1p2 £72D T,

dir [clg. ARNL=IFNAADT7AINIRTLEIYTIVYRNTZTALI7NIZIBELET,
SD A4 >#%—7x—2X (CONT) IC microSD h—RZEAL., UTICRI AV RZETITSHE, /mnt

T4 L7 KJIC microSD I—RDT7 74NV AT LZENTIVYRNTBZENTEEXT, microSD H—KR
RADT7 71L&, /mnt T4 LI NI TICRZASESICHDET,

[armadillo “J# mount -t vfat /dev/mmcblkipl /mnt
[armadillo “J# ls /mnt

6.191 ARL—=Y DIV~

6.16.2. AL —YZR2ICMO AT

ANL—YHEREICDATICIE, PYNTVRNEWSEENRETYT, PYNIYRNETS>OTY
Ri&. umount TF, AFYa>veELT. PUNIYRNULEWTFNRAANY IV RENTWET ALY K
EEELE T,
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[armadillo ~]# umount /mnt

6.192 AL —YDFYIIV K
6.16.3. ANL—YDN=FT Y3 VYEELTA—TV I

L%\ElbhiﬁownmmﬁDﬂ R¥ USB XEVIF., —DD/NN\—FT 1> a3>zH5. FAT32
FAIWIRATLTIA—X Yy hEenTWET,

IN—F 4 aVEREZTBELLWES., fdisk ANV REFEAHUET, fdisk AV ROFEAFIE L
T, —2DIN—FT 143V TEERESNTWS microSD i—RKD/IX\—F 13>z, 2 DIcHET546%
¥ 6.193. fdisk AV Y RIC&BD/N—FT Va3 VERE, LRULET, —E. BFEON—FT 1> 3> %ZH|
BrUTH S, Ffcic 724X I)NR—F 023y _D2FEBULTWET, LBEBO/NX—FT ¥ g viciE
100MByte. Z2HD/NK—T 4 a3 VICED DREZEIDHTTWVWET, LHEHD/N—FT 1> 3 >(F /dev/
mmcblk1pl . ZD&Id /dev/mmcblk1p2 &4 D F T,

[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

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.
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[ 305.798606] mmcblkl: p1 p2
Syncing disks.

X 6.193 fdisk A¥ Y RIC&KDB/IN—F 4 aVEH

FAT32 771 IVYRATLATARMNL—=IFTNARET A=< Y N BICIE. mkfs.vfat AT K%&EER
ULEd, £fc. EXT2 ¥ EXT3. EXT4 7 7MY AT LTI A4 — 7/ N9 BIcid. mkfs.ext2
mkfs.ext3 . mkfs.extd AV RZEFEHULFE T, microSD H—RD/IX—F 13> 1% EXT4 7710
VRATALATT7A—NY NI BAXYY RFAZRICRUET

[armadillo ~1# mkfs.ext4 /dev/mmcblklpl

6.194 EXT4 7 71 IV AT L DHEEE

6.17. Ry v+ —&&K>

buttond Y —EXZFERATZIET. MYVYPF—ANERNY A —E T 2IBHEEHEICKRETEEXT,
/etc/atmark/buttond. conf [ BUTTOND ARGS ZIEET DI & T, BMEZIBEIT DI ENTEET:

. ——short <key> --action “command” : J@# L DFEKE. ¥—% 1 HURICH T IEERL &MU
"command"2X{TUEX T, RBHIT 2EAMFEIE —-time <time msdD A7 3V TEERRETI,

- ——long <key> --action "command” : R U D&KE, ¥—% 5MWUKEIF /=51 > T "command"
EETULET, RIELERHT Z22EFMIE ——time <time msd A 7Y 3V TCEEARETT,

-1 DOF— WU TEBMORENAE T, RIFULDRENERS B5E. MUILLXIDRELE
—%EL\H%F’ﬁ CRESNTWVWSD "command” ZEfTULER T, BRTF—ZHUBERIE. F—28
U7BEICIH U e "command" ZE1TUE 9, (Al : buttond --short <key> --action "cmd1" --
long <key> --time 2000 --action "cmd2" --long <key> --time 10000 --action "cmd3" <file> %
KRITUIEE. 1 WUAICEET & "emd1'. 2 B E 10 BURWICEET & "ecmd2". 10 Wa#Z fc
5 "emd3" ZE{TLET ),

- ERUREZR®/BIEET 250, BHOBEVREZRICEELTI LIV, 058, 1 WERE
LIcWiga. 18 > 05 WOIEETIEET & 05 MM ERSNET,

- ——exit-timeout <time ms> : B&E LUTcBFEDRIC buttond ZEIEL X T, EEIRFDHAITXTINU T
BEICEZIET,

- F—DERED --exit-after A7V 3y F—D AV Y REE{TUMEIC buttond #=E1EUFE T,
F—OXNHZE—EUNIETULEVWKSICEZET,

6.17.1. SW1 OEHRUL &R L O

UTIRF7AIN M E#HIFLULEETSW] OEHULERHLOZENZNOBERICOY Y REETSE
B RUET,

[armadillo “1# 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 ~1# persist file /etc/atmark/buttond. conf (2]
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[armadillo “J# rc-service buttond restart (3]
buttond | * Stopping button watching daemon ... [ ok ]
buttond | * Starting button watching daemon ... [ ok ]

[armadillo “1# cat /tmp/shortpress ‘)
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

6.195 buttond T SW1 Z%>

(1) buttond DREZ 71 ILERELE T, CDFITIE. F|IFLDIFE /tmp/shotpress (T, 5 #
U EDRBLDIHE /tmp/longpress [cBffEHAULET,

O BEITFAINERELET,

(3] buttond Y —EXZBEEBSEET, JITREESEERLZ 26, RELZ 1 {T>7cE&U
9,

O HEhrkEHEEILZXT,
6.17.2. USB *—h— ROXI
USB ¥F—R— RPHDAADT/NA RICHERIGTEET,
1. FINAREZEHELTHS, buttond TFNAREZGEF—I—REZEZILET,

[armadillo ~1# buttond -vvv /dev/input/* /dev/input/by—%/x (1
Skipping directory /dev/input/by-id

Skipping directory /dev/input/by-path

[78972.042] /dev/input/event2 4 4 458976: non-keyboard event ignored

[78972.042] /dev/input/event2 LEFTCTRL (29) pressed: ignored (2]

[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

[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored
[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) released: ignored
[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1.0-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 LEFTCTRL

(29) released: ignored

6.196 buttond T USB *—R—RDA Ry N %2HERT 3

@ buttond & -vww TRAREADICLT, IRTODFNA RZBELET,

O FLEDF—%EI &, LEFTCTRL M=DD/NATRHBINFE Ufco —BRET S by-id D/
A=EPEZTHEEES,

2. USBTNARZNATZEHHDFIIDT, -i (inotify) TEBESNTDANT/NA R ELTEN
LET. Z25ULRBWVET/NA X ZHUTc& &I buttond hMZLEL X T,
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[armadillo “1# 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 ~1# rc-service buttond restart

6.197 buttond T USB ¥—/Rh— RZK>

6.17.3. Armadillo EEIRFICOHNY VICRIDT B2HE
Armadillo FRBRFlc D&, FlE LT SWT ORBULICKRIGT 2HFEBNULET,
/etc/local.d/boot_switch. start (CERENEARIZIEE U fc buttond ZiEI S TSR EZLH LT,
buttond M EEL THS 10 BRI SWT =— ﬂutﬁﬁbvétwmpmjz?f®ﬁ7utx

Ic USR1 E5%2%hZxd (F7UT—v 3 /1EU’C1.=.75’&F"‘1.=.L/’C FINYTE—RBEICTIDEZ S8
ETY)o SWI1 A Armadillo EEIRIICE S N /ziF& &, buttond DEEEI—#E c_iﬁéni@“o

[armadillo “J# vi /etc/local.d/boot switch.start
#!1/bin/sh

buttond /dev/input/by-path/platform-gpio-keys-event ¥ "
--exit-timeout 10000 ¥ @
--long PROGT —-time 1000 —--exit-after ¥ (3

—-action ”podman exec myapp kill -USRT 1”7 & (4]
[armadillo ~“1# chmod +x /etc/local.d/boot switch.start
[armadillo ~1# persist file /etc/local.d/boot switch. start

6.198 buttond T SW1 %Z Armadillo &8RO &= T (T 2 HEH

SW1 DA% /dev/input/by-path/platform-gpio-keys-event 7 7 )L®D PROG1 & U TEEHT
X9,

(1)

(2] buttond EE#% 10 BT 2K TULED,

(3] SW1 Z#—ERHULEEBICIKKRTLUED,

(4] Y—EREUTEHESEZIRENR W & BRITTNY I TV REBILET,
6

18. #fEh D Armadillo DEEAERIET S

ZDETIE. Armadillo Base OS BHEBZHAAAZ I —F —HEOREERICKRIZDEE /O
7742V —=)L T3 Tatmark-thermal-profiler; [CDWTHBNULET,

6.18.1. ‘mERAIE DEEM

Armadillo IFRFE T EICAHERESHENZRESNTVWEITI., TN5EH < ETHIZEEFRICHEMS
HIZED T TER L,r_ ZEDERTHD. EERKICIIEEDERDFERVCHREDERGE TRLH
DANRY @D ICHRSRWEENH D £T, /. Armadillo [Cld CPU F/zl& SoC hFEDREL £
Kz e, BEWNICO vy N DT 20 —TILovy N T UBBENEBE INTWET, FDkH.
HEMICIX Armadillo ZHEAAA LR % ERAKFEREORETHESIE DD, ERICEEZETAILT
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SEAKD CPU XU SoC RENEDREIRTLENZMN Y—FILYv v MU VREISBVWHZHE
NDHBIBENHD KT,

Armadillo Base OS #B#HHE&ETIE. EMEFRD Armadillo DEREREZZEEL CSVEATHAT
% atmark-thermal-profiler ZF|BI2 2 &ENTEXRIDOT, BEAEICKITEZIENTEXT,

6.18.2. atmark-thermal-profiler Z4 > XA h—J)L9 %

atmark-thermal-profiler |& apk /Xy o —I TRAEINTVWEIT DT, apk add AV RTA VR
N—=ILF B ENTBETT,

[armadillo ~]# apk upgrade
[armadillo “]# apk add atmark-thermal-profiler

6.199 atmark-thermal-profiler Z1 > XA k—ILF %

9 %Y—ILTY, atmark-thermal-profiler (&, ftt® apk /Cyor—I&
BERIC persist_file -a AY Y RTXFENICTA VA RM=ILLTHELL Z &N
BETT A, OV DRED=HIC Armadillo BESIL TLWBE eMMC AD
EZAHZERITBD T, Armadillo ZHAAATZERDERRFICEN U T2
FRICUTRLLS ZERFHEREULEE A

If atmark-thermal-profiler (&7 /\y 7' (&) AE TREBRZ NEXR U EF

atmark-thermal-profiler ZX#EHICA >V A M —ILT 2HBEIE. ERAKIC
FRIHIBRL T IEE W,

6.18.3. atmark-thermal-profiler 54T - E1Lt9 %

'® 6.200. atmark-thermal-profiler 2179 %, I[C/RI IV RZEXTI S & T, atmark-
thermal-profiler KEEZFB L £,

[armadillo “J# rc-service atmark-thermal-profiler start

6.200 atmark-thermal-profiler #5179 %

'® 6.201. atmark-thermal-profiler Z{E1t9 %, I[C/RIINXY REETIT S & T, atmark-
thermal-profiler N&fEZ{E1ELE T,

[armadillo ~1# rc-service atmark-thermal-profiler stop

6.201 atmark-thermal-profiler Z{E1L9 %
6.18.4. atmark-thermal-profiler 5’409 2077 7 (I 2RI %

atmark-thermal-profiler (&, >~ X h—JLE&HL S BEIRICREY CPU &3, Load Average 7
EDERE 30T 1 EQOREATES. /var/log/thermal_profile.csv ICEBEE LU TWEE T,
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[armadillo ~]# 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_
5

2022-11-30T11:11:05+09:00, 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,
: (BER)

6.202 O7 7 7 1 ILOARH

thermal_profile.csv @ 1 fTEIINYF1TTT, ZINCDWTDERE%Z "3k 6.20. thermal_profile.csv
DEFDERA) ICEEEHULUE T,

% 6.20 thermal_profile.csv D &5 D5tEA

Y& ki

DATE Z0TOTF—YWMEHKTY, "F-B-BTREIW+I1LY—2" OFRXTHEAINET,

ONESHOT ZDFM T DFTDF—FIE, Y=<W vy NTIVEEDLY vy MU UDERTINIRFICE
BankcezrmULET,

CPU_TEMP AR =D CPU BREZRULE T, BAIF'CTTY,

SOC_TEMP SHAIRESR D SoC BEZRULET, BAIF'CTY, Bk > TIIERIGT. Z0HEIEERICH
h£EI,

LOAD_AVE FHARER NS ER 1 2D Load Average TY,

CPU_1 AR D CPU EAE 1 IO 7OEXTY,

CPU_2 PRI R D CPU AXK 2 O 7OEXTY,

CPU_3 AR R D CPU EAE 3O 7AERXTY,

CPU_4 PRI =D CPU ERE 4O 7OEXTY,

CPU_5 PRI R D CPU EAE SO 7AERTY,

USE_1 SHAIRF SR @ CPU X 1 07O+ ® CPU EHEETY,

USE_2 ST R CPU X 2 1 7O+ @ CPU ERAE T,

USE_3 SHAIRE =0 CPU (EAE 3 i@ 7O XD CPU ERETY,

USE_4 SHAIRE 2@ CPU (EAE 4 i1 7O XD CPU ERERTY,

USE_5 SHAIRF =@ CPU X 5 D 7Ot XD CPU ERETY,

atmark-thermal-profiler ZER L TESNOV 7 7M1 ILORBRZDT UL THEFT,
6.185.1. =<)L vy NV VEEDORES

FH. FHALTWS Armadillo MAICTH—TILI v Y R TV ITEINMERLTHREXT, I T
IZ. Armadillo Base OS ###H L TW% Armadillo-loT ¥— ko x4 G4 2l LET, HOERZT
IIESNBERENERZIGENH D EITTEFELTLIEE W,

[armadillo ~1# cat /sys/class/thermal/thermal zone®/trip point 1 temp

105000 @
[armadillo ~]# cat /sys/class/thermal/thermal zonel/trip point 1 temp

105000 @

6.203 —<IL> v v U VEEORER(Armadillo-loT '— kU =1 G4 ZHlIC)

@ CPUDH—TILYvTYRYIVRETY, SUCTEREENTVBDT, 105CTH—<ILI vy
NI BT ENDIDET,
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O SocCOY—TLYvyhTIVEETY, SUCTRLSNTVWSDT, 1065CTH—TILo vy
hFOYTBIENDMND T,

6.18.5.2. RERAIERRDT S 71k

atmark-thermal-profiler A\H719 % A% (thermal_profile.csv)id CSV 7 7 1 JLIaD T, KEXRE
YIRTAYR=MULTTZ 7T B ENFRETYT, chlcLD Armadillo BIERDEEDZE{LHAYF]
R, BoN3BEHRMLRPLPIKLDET,

X 6.204. Armadillo-loT =k 1 G4 TEE ULREDT 27 1 Armadillo-loT ¥—k7 =
1 G4 L T—7EHARE atmark-thermal-profiler 2317 U THUS U /o thermal_profile.csv Z Google X
TLYRY—KTITZ74LIHDTY, FIDHIC, FHRT stress-ng AV RZETLT CPU I
BRESZ <%, stress-ng AN¥ Y R%ZEIELT CPU & SoC OBENTHZDEFSIZBOT—F T
-3-0

== CPU_TMEP == SOC_TEMP

65

60

55
50

5]

#

W5
40
35

PO GO U ORI GO GG GO U G GRS O S GG SN ST SN S SN G OSSN

6.204 Armadillo-loT =k Vx4 G4 THEULIEEDT S 7

727 OHtEIZRE (C) T, HEIIKETY ., FLMRIE CPU DRE. RVWRIZ SoC DIREZRL T
WEY, DT Z7& 16185 1. =YLy vy YU VEEDHER TRET—NILZry R
VIBEZERHNSZ &, CPUICEAZEMNNTEETH > TH SoC DIREIF 60°C fiRIFEXTUMNENS T
ZDEHETE< Armadillo NNEENICENFEERBZRT > TWANZ VDB THERTEEXY,

6.18.5.3. CPU fEFXR DM

atmark-thermal-profiler (&, RfEEDRE T Th< CPU ERZEE CPU EFREOSWVW O XI(C
DWTHEELTEHRULE T, CPU FEBAXICDWTIE thermal_profile.csv @ CPU_1~CPU_5 3l &
USE_1~USE 5 5| ZBL T LSV, BFICDWVWTEL I T 6.20. thermal_profile.csv D&
DEBE) ICFEF>TVWET,

—f&RMIC CPU EAENEL K3 E,. CPURINDEEHEL DTS, Dk, AIEULICEENS
W&, CPUEAXROSWOEAICCEBLT. CPU ZEEKICHERL TWBER UL B WLIENTTA
PN TWHBRWHREEZERITDIEEZHLIITHULET,
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6.18.6. Armadillo Twin 15 Armadillo DREZHERT 3
atmark-thermal-profiler ®fttic. Armadillo Twin 5 £8E» CPU BRXEDIEHREERIT S

ENTEET, FHMIE Armadillo Twin 21— —<Y=Za2 7))L FNRNARAERT7S—hN2EET S,
[https://manual.armadillo-twin.com/management-device-monitoring-alert/] & CHEFR L IZ2E L\,

6.18.7. BEE VY —Dttk

Armadillo-X2 OgEtE > Y —Ii&. iMX 8M Plus ® TMU(Thermal Monitoring Unit)ZFJFBB L TWE
9, CPU(Arm Cortex-Ab3)EIEE &. SoC(ANAMIX RER)BEZRET ST ENTEET,

EEHEZOHRE CTlE. ARM Ffcld SoC DRIEREDY 105°C YU EIck > ciZmE. Linux A—xILIEY
XTA%{'_'.[J:LJi—g-o

HEaE - AEREEE: -40~+105°C
sysfs thermal 7 2 X7« L2 - /sys/class/thermal/thermal _zone@ (CPU)

~U
- /sys/class/thermal/thermal zonel (SoC)

6.19. Armadillo Base OS #7 v 77— K9 3

Armadillo Base OS & SWUpdate IC& > TP Y ITF—RTBHZEMTEXT,

7w TTF—=KNTBERICIE. rootfs 77 MV RATLICA VAN =ILENET77AILEITRTHEL T,

VA el NOI= 1= /etc/swupdate preserve files [CEEHINTWB 7 7L TH U rootfs =1E
Di‘g*o 6.5. swupdate_preserve_files IcDWT, ZSHBRU TSIV,

7y TTF—=RTT77A4ILZHIBRL TUE > c5AI(C abos-ctrl mount-old TRID > X7 % read-only
TYOYMULT, HIBRENLT7 7AI)LZ2IE—TF 22 HTEET,

6.20. O—J)L/\vy 7% EEFI’L:\

Armadillo Base OS DIL—c 7 7AIL AT LADEEUEE TERLL B o HES. BEIRICLEIO
N—=3 3V THIEEULES,

abos-ctrl status A¥ Y RTO—J)LIN\Y I EINTENESHEERTEET,

[armadillo ~]# abos-ctrl status

Currently booted on /dev/mmcblk2p1

Last update on Fri Jun 7 16:03:37 JST 2024, updated: 0
boot: 2020.4-at23-00001-g01508f65b8 -> 2020.4-at23
base os: 3.19.1-at.3.20240523.pc.gtr -> 3.19.1-at.4

rollback-status: OK: available, no auto-rollback 9

6.205 abos-ctrl status DOl

D7 Y 7T— MDA ERBIEASNTVET,

r% 6.21. rollback-status DHHEER, 3k 6.22. rollback-status BIIBHROHE D E BB I
RIREEEMBEBRNEAINTVWETD,

© e
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TS PR

% 6.21 rollback-status D &=k

HA

A

0K

A=)y ZEnTWEEA,

rolled back

=Ly JEhTWEY,

5% 6.22 rollback-status EMIBRD HH & =k

HA

HA

no fallback (fresh install)

HEALIRRE,

no fallback

AHDEET BEIEES TERWREICE>TWET (Fy
T— MNRBESE),

auto-rollback enabled (post-update)

7y T7TF—hERTIIEBESH L TWRWRETY, BEFL
TERBUBEICO—ILINY IDRELEXT,

auto-rollback enabled (cloned)

abos-ctrl rollback-clone IV Y REEITULIEBDIRETT,
AU A—IL/Ny JERET T,

available, no auto-rollback

Ty 7TF—hORICEEICEBTEZOT. BBIO—/ILN\Y Y
HERICH > TWE T abos-ctrl rollback --allow-
downgrade I~¥ > R TFEO—/L/\Y JAIRETT,

#%) oSBTz lzh,. AT —5 X Tno fallbacks (B EHAYR LV

/ Armadillo Base 0S 3.19.1-at4 U TFD/N\—=Y 3> Tl "7y 77— hKNE

g8). Toptimal; (A—JL/\w 2 H[EE). & Trolled backy @ 3R7EFTUL

fzo

WERBE BFIZIE. BOOT7 75—y 3y 7y 77— NERICEENH > 215E). abos—ctrl
rollback TEEOO—I)L/N\Y I HAEETT, O—JLINv I ICTS—hFhiE,. BiegiLTcO—IL/\y

7T TULET,

R¥. /var/at-log/atlog ICYIDBEZDERICHMIT AT ZEZTEXTITD T, FEDEFICHE> T EEI W, XY
ToflTlE. Armadillo Base OS ZEH U LRICKEE TERVWA—RILZA VA M=)LL T, EETE
Th-ofefehicO—=ILIN\y v ZnExz Ui,

[armadillo ~]# cat /var/a
Jun 7 16:03:37 armadillo
boot: 2020.4-at22 -> 2020
Jun 7 16:11:39 armadillo
extra os.kernel: unset ->

Jun 7 16:12:18 armadillo
Jun 7 16:12:42 armadillo
Jun 7 16:13:06 armadillo
Jun 7 16:13:09 armadillo
Jun 7 16:13:09 armadillo

t-log/at log

NOTICE swupdate: Installed update to /dev/mmcblk2p2: ¥
.4-at23, base os: 3.19.1-at.3 -> 3.19.1-at. 4
NOTICE swupdate: Installed update to /dev/mmcblk2pl: ¥

5.10.218-1

WARNING uboot:
WARNING uboot:
WARNING uboot:
WARNING uboot:
WARNING uboot:

reset by wdt

reset by wdt

reset by wdt

Counted 3 consecutive unfinished boots
Rolling back to mmcblk2p2

VTFTRBRET 7 A I EERT B

6.206 /var/at-log/atlog DA DA

6.21. Armadillo E#FICc IV T FDOATR I U T M Z2RITT S

EEFICANR T TR ZESERHICIFAVTFEUVLTETIDIEZHRELEY, 6.24. 3

HESRBRLUTLIEEW,

VT FTEIRARBIBEIC, Mocalh Y—EXZES I EMTEXT: /etc/local.d T4 LT KV

IC.start 77 M ILZBWVWTH EEEK

ENT. .stop 77 AR TRICETSNET,
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[armadillo “1# 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 ~]# persist file /etc/local.d/date test.start (3]
[armadillo ~]# reboot

1 (H8R)

[armadillo ~1# cat /tmp/boottest (4

Tue Mar 22 16:36:12 JST 2022

6.207 local —E X DETHI
AU TRZED XY,
AU T RNZETREICLE D,
AU TR %ZREFELT, BiEEULED,
EfTEhfcc & =2ERUET,

6.22. u-boot DERIFLEHDEKTE

u-boot DIBIBEZLHEZZLTE T ZICIL /boot/uboot env.d/ T4 LU N U ICEBIBELTHMNENIMELHBRET 7
TILZRELXT,

(o)

77 AL DEXIE fw_setenv KNS ZENTEZDHD T, UTDOEEDHTT !

CF THREZFEAAY N ERDNB A, BESNET, . BEEEAORAERT = HRWNE
BLERINET,

- [ZH]=[E] TEHRERELE T, AR—AVPFAFZEDMONXFIEIEMNTI DT, BHDLAH]
CEICAREBERXFZEANLBVWESISEELTLIEE W,

- [ZE#]= TEHERELE T, ENBVESICEEIEEINE T,
D7 7AINICEBT Y I7T7— AR swupdate T7Z Y 77— M 2RICERINET,

EITHDI AT LAICHENHDFBEADT, RET 71 )% swupdate TEREULUBZWESIFE 7 711
Kb (T fw setenv -s /boot/uboot env.d/[ 7 7 4 JLE] TEEEEZTIAATLIESI L,

swupdate T7 7 M L2k U EICIE. BHIET CICHAENEY,

[armadillo ~]# vi /boot/uboot env.d/no prompt (1)

#f bootdelay % -2 ICERET BT ET u-boot OOV NEEMELET
bootde lay=-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
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[armadillo ~]# fw printenv | grep bootdelay (4]
bootde lay=-2

6.208 uboot_ env.d DAV 7477 71 ILDAI

AV 7477740 EERLET,
77 A I EXKEIELET
EReESAHE T,
ESANLEREHERBLET,

(-~ o R )

mkswu /\— 3> 4.4 DIENRETY, REBRGEIET7ZY 7T7—KUT
-1

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

Zx7(d. /usr/share/mkswu/examples/uboot env.desc Z&E|c L TK
0,

'6.24.1. 7—hO—%—%EJIL RT3, DFEIC u-boot DFT7 AL k%

ZEUIBEY. u-boot 7O 7 KT lsetenvy ¥ Tsaveenvy %&ZE
TLUTH. /boot/uboot env.d/00 defaults [Tk > TEENT Y FTF— K~
DRIty S ET,

00 defaults 7 71 LI Base OS D—EFCEHFHINZ I EELHDET
DT, TEELEOHEBREAND 7 7ML EE>THELTLEESW, 771
JWIETZILT7 7Ry NETUIEINET, 00 defaults I[CHBDIEHEED
T7AINCHBREUIBERRFOT7AILDEL ITIED T,

FE u-boot DIRBZEHZ LU TICRULEXT,
5% 6.23 u-boot DEXELBIELTH

REEH FiEA 774 ME
console AVYV=IDFTNAR/—R &, UART ODiR—L—hEEIBELE T, ttymxc1,115200
bootcount EEEBERUET, DEEskFc 1 &R0, EEICART 2EICA 1

VOUXYVREINES, I——F > KD reset_bootcount —t
AEHINDE, ZOERFIZVTEINET, ZDEH " bootlimit"%
B BEEFA—ILN\y I ULET, O—IL/\y 7 OFEMICDOWTIE,
r3.3.35. O=J)L/\yZ(UANY =) ZSBLTLLEIL,

bootlimit "bootcount"®OA—)L/INY JZ{TS LEWMEZIEBELE T, 3

upgrade_availabl 1 ML EDIZFE bootcount ZEIEL TA—IL/Ny JAIREICED X KRk 3

e 9o 0 MZEOHBHIEAO—IL/I\Y I TEFH A, {E% abos-ctrl status
THRRTE£EY,
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IS FafR

REEK

FiEA

T A NME

bootdelay

RFE—RICEBIZDDF—ANZEROBEZREEL X (B
o ROERBABERZEREXI,

- F—ANOBEICESTRIFE—RICBBLEY,
- 2 F—ANDFEICEHSTRIE—RICEBLEEA,

2

image

Linux A—RILA A=Y T 74 ILDIKATT, "mmcdeV' TIREZN
TN ZD, "mmepart" CiEESNf/N\—FT 1 >3 Y DIL—hTF v
L7 NUDS DB/ TIEELET,

boot/Image

fdt_file

DTB 7 71 ILDJ/KXRATT, "mmcdev' TIRESI N T/N\1 2D,
"mmcpart" CIEESIN/N—T s avDI—cTo LI NUDNS
DOEXF/IKRATIEEL £,

boot/armadillo.dtb

overlays_list

DT overlay D% ET7 7 1 ILDI/KRTT, "mmedev' TIRESNIT
XA ZAD, "mmepart" THEESNc/X\—FT 123 >vDIL—~T o L
I NUMNS OB/ TEE L £9, DT overlay DFHHICDWTIE,
r3.5.,5. DT overlay IC&2HAINA X ZBRULTLLIZEI W,

boot/overlays.txt

mmcautodetect

mmc 7/\A A D BEMRHEEBED B /B EZEBELE T, yes ZIEE
LB Ea D . u-boot AYEEI S 117 mme 7/ AN BEIHIIC
mmcdev & UTHIEEINE T,

yes

mmcdev

"image"v"fdt_file" TIEES N7 7 ILHEEL TH S mme T/N
ARADAVTY I RAZRELE T, 1Ty I XE mme T/IN1 D
TS ERDED TI,

- 1: microSD/microSDHC/microSDXC 1 —R

- 2:.eMMC

"mmcautodetect"ic yes BMEE SN TWBIHEIF. u-boot DECE)
RlictE=EINET,

mmcpart

"image"®"fdt_file" TIEESI NI T 7 A ILHEEL TH 2.
"mmcdev' TIRES NI mmc FNNA AD/NK—F 1 ¥ a VvESEIEE
U9, "mmcautodetect"ic yes hEES N TW3HBAEIE. u-boot
DOEEKFIC EEEINnET,

mmcroot

W=hT7ANIRTLDPREESNTWETNA R/ —RE, XDV
KAZ7YavziEELET, "mmcautodetect”|c yes BMEEINT
W3i5EIE. u-boot DiEEIRFIC EEZINFE T, overlayfs AIEL

<HEBEL R < 2 21BED B 2D T, ro DIEEREELLRWTLZE Y,

/dev/mmcblk2p1 rootwait
ro

optargs

Linux 1—XJLECEIRE/NS X —F ZBE L E T, "quiet'ZHIBRT %
& AVY—=I)ILICEEAVDEAZTNZ L SICHED EITH, REIRFMHE
MR D £, "usbcore.authorized_default=0" |& USB &=
HHEE THERINBMETY, ZDEIE USB Skt DR E Ic
SoTEWLET., COEEEHERELAVNTILEI W, USB #Eii
HIfEEEIC DWW TIE T3.9. USB FI\1 ADE/R%EHFAT 5 250
LTLIEE W,

quiet
usbcore.authorized_default
=0

loadaddr

Linux 1—XILBARAM ICO—REN3YEB7 RL AZEBEL T,

0x40480000

fdt_addr

DTBAMARAM CO—RZEN3YWB7Z RLRAZEELE Y,

0x45000000

overlay_addr

DT overlay ®7—7 g s UTHIEEI NS RAM OB 7 KL X%
EELET,

0x45020000

6.23. SD 77—k D5EH

AKETIE. microSD h—Rh S EERE(UE 'SD 77—, ERLEULED)ISFIEERULET, SD
TJ—hEFRITZE. MicroSD H—REZRDBEZ D ETIYRATLAAA—IVELTEBEITELIENTEE
T, REICRTFIEERITT BHICiE. BED 8Gbyte L ED microSD h—REHREE LE T,

SD 7—hZfTofcimE. 7—hO—%—DKEIFE microSD 1— R (TR

FenEd,
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6.23.1. 7— b T« XU DIERK

1.

T—RhFARIAAXA=IZEIRLET

'6.24.3. Alpine Linux L— N7 7AM I AT L%ZEILRT S, TEHHAINTWEY —IXVYU—
alpine/build-rootfs (%% X%~ 7K build image & 76.24.1. 7—hO—%—%EJLRT 3,
TEJLR U7z imx-boot armadillo x2 ZFIFHUL X,

VPU ¥ NPU &9 2% 5E.  6.11. VPU ¥ NPU Z£ER9 %, THEU imx_lib.img
HHEAAD T,

[PC ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
--boot ~/imx-boot-[VERSION]/imx-boot armadillo x2 ¥
——firmware ~/at-imxlibpackage/imx_Lib. img

: (HB8)

[PC ~/build-rootfs-[VERSION]]$ ls baseos-x2ximg

baseos-x2-[VERSION]. img

T=RTARTAA=IDEZRAH TR T A RATVAA—IDEZAHE 13.1.4.1. Y81 >
AR=ILT 4 AT DIER ZZRUTSEE W,

SRETIEIIEILT Y AN =ILT« A7 DIGEDOFIEZRLTWEITH, TZTEILRULzA X—
JICDODWTHREUFIEICHED X9,

microSD I—RD/N\—F 1« 3 VBRIFRD L S ICBZ>TWET,

5 6.24 microSD h—RD/X—F 1 > 3 VB

= AN A€y bt P X ]
.7__
e
b
3
e
- 0 10MiB J—hO—%—
1 10MiB 300MiB ABZ7y7TF—bDABN—T1¥3Y
2 310MiB 300MiB AB7y77F—hDBE/N—T¥3Y
3 610MiB 50MiB AJRN=F+«>ay
4 660MiB 200MiB 27—Lox7
5 860MiB %D TIVr—YavAN=—FT4¥3>

gdisk THERT 2 ERDESICHED £T,

[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.
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TS FafR

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)

6.23.2. SD 7—
6.23.1. 7=~ F 1 RV DB THERULIT— R F« RODSEBTZHEEHBLET,

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 DETT

1. Armadillo-X2 [CEREZ’AT 3Hilc. 7—hT4A2%Z CONI1(SD A7 —7x—X)ITHEAL
FF9, Ffew JP1 Vv v/X\—%3Y3—KSD 7—KICEE)LET,

2. BRZERALEY,

2 GiB

Bui ldInfo:
- ATF

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-gba76d337e956
NOTICE: BL31: Built : 11:08:22, Apr 6 2022

U-Boot 2020.04-at7 (May 21 2022 - 11:21:55 +0900)

CPU: i.MX8MP[8] rev1.1 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)

WDT:  Started with servicing (10s timeout)
MMC:  FSL SDHC: 1, FSL SDHC: 2

Loading Environment from MMC... OK

In: serial

Out: serial

Err: serial

- U-Boot 2020.04-at7
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first boot since power on

switch to partitions #0, OK

mmcl is current device

flash target is MMC:1

Net: eth@: 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= F4RUVLEODLinux h—xILZEBLET,

u-boot=> boot

6.24. Armadillo DY 7 ko 7%ZEILRT S
ZZTlE. Armadillo-X2 TERI Y 7 bz 7OEILRAEZHBLEI,

6.24.1. 7—hO—4%—%2EIL RT3
ZZTIE. Armadillo-X2 M3 DT —hA—9—A A=Y ZEILRT2HEZHALET,
1. 7=hA—5—OELRRBRER/N Y T—=IDA VXM=

ROIANYRZETLEI,

[ATDE ~]$ sudo apt install build-essential git wget gcc-aarch64-Llinux-gnu Llibgcc—*x-dev-
armb4-cross bison flex zliblg-dev bash python3-pycryptodome python3-pyelftools device-tree-
compi ler

2. Y—2Od—RoORE

Armadillo-X2 7— k O—%"— [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/boot-loader] N5 T7—hbO—%— YV —X,; 7 74) (imx-boot-
[VERSION].tar.gz) Z XD &L S >O0—RKRUFET,

[ATDE ~1$ wget https://download. atmark-techno.com/armadi l lo-x2/boot loader/imx-boot-
[VERSION]. tar. gz

[ATDE ~1$ tar xf imx-boot-[VERSION]. tar.gz

[ATDE ~J$ cd imx-boot-[VERSION]

3. EIR
ROIANYRZETLEI,

[ATDE ~/imx-boot-[VERSION]]$ make imx-boot armadillo x2

. (BBR)
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IS PR

Second Loader IMAGE:

sld header off 0x58000

sld csf off 0x59020

sld hab block: 0x401fcdcd 0x58000 0x1020

make[1]: =4 L Z MY ' /home/atmark/imx-boot-[VERSION]/imx-mkimage’ m™SHF T
cp imx-mkimage/iMX8M/flash.bin imx-boot armadillo x2

MHTOEIL RDIFA, iMX 8M Plus ICBERT 7 —LD = 7D EULANDRBZRH SN &
¥ NAZHERDO L. BAEL TTHBALEN, 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
. (BB8)

Do you accept the EULA you just read? (y/N)

4. A VAK=

EILRUEET7—hO—%—F UTIRRTEESHDHETA VAR =ILLTLIZE W,
- swupdate TAI YA K—ILT S

mkswu OFE{L Z T eI BEESINTWB RV TR ZFE>TSWU M X—=IZEERLT
<T2&E Wy,

[ATDE ~/imx-boot-[VERSION]]$ echo ’swdesc boot imx-boot armadillo x2’ > boot.desc
[ATDE ~/imx-boot-[VERSION]]$ mkswu boot. desc

boot.swu Z4ER L X L 7=,

ER S /e boot.swu DA YA K—JLIEDWVWTIE M3.3.36. SWU A X—I D1V RA M=),
Z2ZRIEE W,

. 16.23.1. 7— T4 RV DERR, TAYVAK—=ILT S
FIgESEICL T, EJILREI N/ imx-boot armadillo x2 ZF>TLEE W\,
6.24.2. Linux h—xJILZEILRT 3

ZZTlE. Armadillo-X2 [T D Linux H—RIA A=V %2 EILRT B HEEZFHBALET,

Armadillo-X2 Tld. EERMICIE Linux A—RILA A=V ZEILRT D0
ZEHDEFHF A, 76.24.3. Alpine Linux L=~ 771 ILV AT L%EEI

R 2 ODFIEZEMRET S & T, ZBED Linux T—FRILA X—=IW)L—

= K7 7AILY AT LICHAMAENE T,

BIZR—ZF—TR—I %KD&, BER—VICARTINESIHDAANTOY T EBRRINET,
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ZED Linux A—RILAX=IE, 7Y NY—0 770 /HRHET B linux-
at & W3 Alpine Linux BD/X\y T —JICEFEFNTWVWET,

NAIIA XU Tc Linux A—XRILA X—IZFAT 2HEF. UTICRY
FlEZzZRU T LS W,

1. Linux 1—XILOEI RICREBR/IyT—I DAV A =)L

ROAXY REETULED,

[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

2. V—XO—ROHEE

Armadillo-X2 Linux 1—=XJL [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/linux-kernel] ™5 TLinux 1—%JL; 7 71 )L (linux-at-x2-[VERSION].tar) =%
DYO—RULT, ROOXY Y RZEITLET,

[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]

3. FIAINNIVITAFaL—Y3VDER

ROARY RERTULE T,

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

4, H—XI)AYT4F2L—Y3VDEE

ROANY R ERITUET, h—XIN AV T4 Fa2L—YaVOEEETLRBRWGEIEZDFIE
[EARETT,

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

ANYRERTIZEA—FIINAY T FaLl—YaVREBRIERRSINET, A—F/)LaY
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—
WAV T FaL—avaEELET,

.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 |
| --—-). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> |
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modularizes features.

Press <Esc><Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

[*]
(]

L]

(]
[*]

[*]

General setup -—->

Support DMA zone

Support DMA32 zone

Platform selection -—->

Kernel Features ---)>

Boot options --—->

Power management options ---)>

CPU Power Management --->

Firmware Drivers --—->
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 --->
Networking support --->

Device Drivers --—-)>

File systems --->

Security options --->

Cryptographic API --—->

Library routines --->

Kernel hacking --->

{Select> < Exit > < Help > < Save > < Load >

5. EILR

Linux Kernel Configuration XZ a2 —T"/"*—%#T9 % &,
A=AV T4 Fa2L—YaVORRETSIENTEEXT,
A=AV T4 FaLl—2a3 vy YRILEAD—E)Z AL
T'OK"ZREIRT B &, BRP—HI BV VMNILEZEFOA—XILIY

TJ4F¥a2L—YayvoBEHENA—ESnET,

ROANY REETLED,

[ATDE ~/Llinux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- —j5

6. 1TYAK—=JL
EILRUh—XIiFE. UTIRRTEESHNDAETI VY AR—ILLTLIEE W,

- swupdate T YA K—ILT S
mkswu DHEEZIT o fcRIC BESNTVWB ATV TR ZE>TSWU A X—IZER LT

Vr-10%
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[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
1 (BE8)
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=

6.209 Linux 1—xJL%Z SWU TL YA M=ILTBHE

ERLE 7z kernel.swu O > A RM—)LICDWTIE 73.3.3.6.SWU A AX—3I DAV A M=)
o = k=1 AW

swupdate_preserve_files O E# B D ERIC /boot & /lib/
modules Z¥RFI B K DICEBMULET, h—XRILZA VA =)L
L7z#Ic Armadillo Base OS Z#F#H UL TH. Z D kernel.swu
DA—FRILDMERF I NE T,

ZEDH—XIVICED fcWh BITFD "X 6.210. Linux 1—%
JL% build_rootfs T4 VXA M—=JL9 %AE1 T Armadillo Base
OS ODEFHFOHLh—XINZERHLEWESGIE /ete/
swupdate preserve files H5 /boot & /lib/modules DfT% Hl
BRUTLEE W,

/ D kernelswu A4 YXAKM—=—ILT BEIE Jetc/

. build_rootfs THILWIL— K7 7A4ILY AT L% EILRT B15EE build rootfs ZER U
BICUTOOVY RTAYAR=ILULTLIEE L,

[ATDE ~/linux-[VERSION]]$ BROOTFS=$HOME/bui Ld-rootfs-[VERSION] @

[ATDE ~/linux-[VERSION]]$ sed -i -e ’/“linux-at/d’ ”$BROOTFS/ax2/packages” (2

[ATDE ~/linux-[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/armadi llo_iotg g4-at-dtweb. dtbo’

1 (BE8)

[ATDE ~/linux-[VERSION]]$ rm -rfv "$BROOTFS/ax2/resources/lib/modules” ©

[ATDE ~/linux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu-
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INSTALL MOD PATH="$BROOTFS/ax2/resources” -j5 modules install
INSTALL arch/arm64/crypto/poly1305-neon. ko
INSTALL drivers/block/loop. ko

1 (&)
DEPMOD [VERSION]

6.210 Linux #—=%JL% build_rootfs T4 YA N—=ILF B 5%

@ build rootfs DFA LI MNUBZRELE T, CNICE>T RLWTA LI MNUAZM
EHANTBIRENMELRZD T,

O 7YY UTU/DEHITDZH—FILEA VAR =ILURWERIC, Llinux-at-x2@atmark
CEREINTEEBRULE T,

O FHOH—XILEFTTICAVAR—ILLTWBREHERIF. FILWEYa—I)LZr Y AN—ILY
DHICEHWEY 1 —LZHIBRT 20ENH D E T

6.24.3. Alpine Linux L— K7 71 ILY AT LZEILRT S

Z ZTlE. alpine/build-rootfs > T, Alpine Linux JL— Kk 7 7 1LY AT L% EBET 2 HEZ
BBLET,

alpine/build-rootfs |& ATDE T&I1EL T W3 Linux £ T Armadillo-X2 FA® aarch64 7 —% 77
FrIIHE U Alpine Linux L— R 7 7ML AT LAZBETZIENTEDY—ILTT,

1. =774V AT LDEI RICHER Podman O~ X k=)L

ROANY REZETLED,

[ATDE ~]$ sudo apt install podman btrfs-progs xxhash

2. alpine/build-rootfs ® AF

Armadillo-X2 FE# Y —JL [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/tools] 5 TAlpine Linux L— 7 71 ILY AT LEJLRY =)Ly 7 741l (build-
rootfs-[VERSION].tar.gz) XD &L ScF7>O—RKRUE T,

[ATDE ~/]$ wget https://download.atmark-techno.com/armadillo-x2/tool/build-rootfs-
latest. tar.gz

[ATDE ~/]$ tar xf build-rootfs-latest. tar.gz

[ATDE ~/J$ cd build-rootfs-[VERSION]

3. Alpine Linux L= 771 ILY AT LADEE

ax2TA LI NIUTOI77AINEEETZDIET W= T FAINIRATLENAINAXT
5ZENTEXT,

common & ax2 7« LY M UETICH S fixup W packages & &

DREZT7AIIE. ENZNOT7 71 )L ZEFE LU THREINE T,

Ny T —Y DHIBRR EZT52HEIE. common T« L7 NULLT
= D7 7AILBHERLTLLEE W,
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common & ax2 ROY 774 LU NJICHBEBZT 71 LIk,
ax2 D7 7AILAFIRENE T,

build-rootfs IC&EN2 7 71 ILDEREBIZRDED TY,

5% 6.25 build-rootfs ® 7 7 -1 JLEtEH

2714 B

ax2/resources/* BBEULLE77MILYPT«LIMNJIR. ZOFFIL— T 7MLV AT LAETICO
E—2NFd, 770N EEBINTZERIE. COTsLIMJICANTL SV,

ax2/packages CO77AIICREHSINTWEINRY T —JBII—RT 7LV RATLICA VA ~—
EhEd, KyT—I%ZBMTIHBEIFIDOT 7AILICEBIMLTREIL,

ax2/fixup DT 7AIVICEHSINTWA IV Y RIFNYT—I DAV AM=ILDRT Lictk
ICETENET,

ax2/image_firstboot/* BEEBELEZZ7 71T LI MVUIE, 76.23.1. 7—hFT1 XU DER) ¥ 73.35.1.

AVAN=IT A RIDER DFIBEDLSICT =T RTA A=V %EERT 2
B, ZOFFI— 77V AT AETICOAE—ZNET,
ax2/image_installer/* BERELLZ7AILYT«LI MUIE. T3.35.1. A YA M=ILT« R DERK) DF

JBEDOESIEAYARN=ILT A RITAA—IZERT DB ZDEEANVAM—F—
ICAE—ENET, =T 7MLV RTLICHEERHD A,

ax2/image_common/* BBLULZ7AILPTALIMIIE. T=hFARIAA=IBLPA VA=)
FTARITAARX=I%ERT BB =T 7MLV RTL, A1 VA N=FTFNZ
nNiIE—3InNZxz9,

/ FIRARTRER/Ny T =V FUTOR—I TREIT DI ENTERT,

Alpine Linux Packages https://pkgs.alpinelinux.org/
packages

Alpine Linux L— 7 71 ILY X7 L%ZEE L TWLWS Armadillo
THRRITDIENTEXT,

[armadillo ~1# apk update
[armadillo ~]#f 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)

ruby-mustache-1.1.1-r5
ruby-nokogiri-1.13.10-r0

4. EJLR
ROANY REETLED,

N T—I%A 2T —%y N EDSHIGT B HEIRREICKEL XIH. EILRICEFHEDHD
DEY,
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[ATDE ~/build-rootfs-[VERSION]I$ ./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’

. (88)

> Creating rootfs archive
-rw-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 —=REFIC/NN=Y 3 VIcHAFEEOH < RWE EE -release =
/ BIHITEBMUL T EE W,

AT =Ry MIERTERBRWEREN TANEHDY 7oy
DHZAVAKN=ILUIWEEIIE Armadillo-X2 FEFBY —IU
[https://armadillo.atmark-techno.com/resources/software/

= armadillo-x2/tools] hS5F vy Y1 7—hA4 765 o O0—RUL
T. build rootfs.sh —-cache baseos-x2-[VERSION]. cache. tar T
TS,

EFRD/INR, 771N ATHERZHNTZIEHTEFT,

= [ATDE ~/build-rootfs-[VERSION]]$ . /build rootfs.sh ~/
alpine. tar. zst

. (B8)

[ATDE ~/build-rootfs-[VERSION]]$ ls ~/alpine. tar.zst
“/alpine. tar. zst

FAlpine Linux L— K7 7MLV AT LAEILRY =)L) DIN— 3 0HY3.18-at.7 IEZERL
TW3HEIF. EILRIED D E SBOM $ [output].spdx.json &L THATNhET, 1Y
ABEBREZTHI ZHODAV T« 77 714ILIET 7 4 )L M & baseos_sbom.yam| &7&->TL
9, AV T4V 774 INEEET %5EIE --sbom-config <config> IC5I1¥Zx AN T2
o SBOM D ARERIGE I —-nosbom Z5IEUTEIMUL TLf2E W,
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SBOM OSA VY RABHRPAV I« T 774 IDBEAERICOVWTIE M6.31.23. EILRULEK
I—KT 7LV AT LD SBOM Z1EKT 21 ZTELIEE W,

5. 41X L=JL
EIWRUEIL—RT7AILY AT A, ATICRTEESHDAETAIVAR=ILLTLIZE W,
- swupdate TAI YA K—ILT S

mkswu O#HRbLZE T fcBic BEHEINTWBER I U IR EFESTSWU A X—IEERLT
IEEW,

[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{ER L £ L7,

ERE 7o OS_update.swu O Y XAk —)LICDWTIF 73.3.36. SWU A1 A—=I DAV X
h—JLy ZZRIEE W,

- 16.23.1. 7—b T4 AU DR TAIVAM—ILT S
FlEZEITI D&, EJL RSN fc baseos—x2-[VERSION]. tar. zst NWEHEMICHIAENET,

PYNS=0FT 0/ PDIVV—=RTB3T77—LI7E/N\N=I3>D

Y74y RELT-at[BF]"Z2E@8HTVWET, AUIFILOY
T4v I RAZEDFBHBEIE. -at[BF]" 2ERALBW E
BULET,

6.25.eMMC OF—%UF>> 3y

eMMC [EEIC NAND Flash XEU M S#EREINE T /N1 X T9, NAND Flash XE [CIFEZIAH
LTHS 1 EHLIS SFREORPBT—IDNHAHAEHINBVWEBTIIRIFTTUESAREENHD £,
Z DR, BREHMIRITTELLL TF—IHFHRVNESIE. eMMC AREET ECC (Error Correcting Code)
EFMAUTT—Y%ZTELET, ULH L. STENTERWIEICT—IDMEITTULESHBEHHDET,
ZFDlch, —EEVWTHLSREBBEFABLARV., SROREBETIHAT 2BEDT—IATIE. F—5RFHH
BNICERTOHAENREICRD XS, BRMOBRICIEIT—YDHRAHUVLIEEETL. TOT—Y D5k
HHEUMEBETF—F Ty EROET,

Armadillo-X2 I & D eMMC ICIZIREIE T —9 P mHFH S NBWVRETH>TH, T—F U TV
YarvaEBEMICITTOEMEZEIH L TWET,

FHUWERICDWTIE 76.25.3. EEMAEKRICET 2HFMIBHR, ZSRUT
<Tf2&E W,
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6.25.1. 7= UF>V I3V DRE

F—7)F>arvik Jetc/conf.d/micron-emmc-reten EWS 7 71 ILICEDINTZERE.
use_system_time ICK > TUUT®D 2 @D DEEIZRULE T,

&6.26 T—FUT VI avDEE

/etc/conf.d/micron-emmc-reten initiating condition

use_system_time=yes Linux B8ILBIcRIBo YTy avhs 1 AUERBELT
W 5B %

use_system_time=no (default) Linux 2 U 7 Rric B DIFRHKRT %

INTREIFTTULEU

UTREEEHEDY AT LB T,

/etc/conf.d/micron_emmc_reten
use_system_time=yes

NTP RTC
(time) (time)
I
systemtime
self refresh reQTStEF
SET_TIME CMD49 (ime)
Micron
i.MX8M plus e.MMC v5.1 or later

/etc/conf.d/micron_emmc_reten
use_system_time=no (default)

self refresh
cnt+24H SET_TIME (CMD49)
A
Micron
i.MXgM plus e.MMC v5.1 or later

Secure Smart Report (CMD56, arg=0x39)

register
(cnt)

M6211 F—=7UFvyayvEB NI A—DAR
use_system_time ZBMICLIEBEDT—5 U T > DEMEFIZ L TICRUET,
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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

K6.212 7—5UTFr>r>a >k hY H—0EES

6.25.2. KDEULL T U TV a v OmetEReERIT 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 #% U >YAO—R9 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
Va) ERENBEENEBEH INET, TNV A—E 2EEDOSEEEHNERIRTEET, OTP D
feh—EREITDELTETEE A, COREIIBERFIC TeMMC RESL Y XA FEEAYY RICADS
NIEZLEELT 1 BUEBBLTWSEETT D, Z2RELTVWET,

1. Uty hRICERETI S

2. eMMC LY RZEEAVY RICAADSNEZERLT 1 HUEBELTWS &

2 DREDZE. BILITLY Y aBENKITSNEIXTORNIEIUTDOEED T,
1. RAMIE>TeMMC DN\=FD7HULLEFVYT7 o7ty RENDS
2. —EFME (delay 1) MAIC. /KRR hH5 SET_TIME (CMD49) & iFNn 5 Y > KA eMMC I

EiTEIn3
3. eMMC Jy hrO—ZF. NAOBIFREXEHT S

ERS

4. eMMC Oy hA—=FF. 741 RILICIE>THS—ERRE (delay 2) B ULIRICEILT VT LY

Ya1%ERITID
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- ECCIZ—REDIFT—NULEWME (2) ZBATcEILICHLTOAEILTIYTLYYa%2E
79%

Armadillo TOEILZ U 7L v 1 HEEESH eMMC ANDORERUTDOELED TI,

% 6.27 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
UTFo&LSICh—x)NAyT74Fa2L—avEZTELTLESIL,

Kernel hacking --->
Compile-time checks and compiler options --->
[*] Compile the kernel with debug info <DEBUG_INFO> "
[ 1 Reduce debugging information <DEBUG_INFO_ REDUCED> (2

Q@ FIvIiZzANEY
O FIvIEALFT

6.24.2. Linux =X %ZEEILRT D, 28RUT. ELRELVA YA R=ILLTLEE
W,

2. N\wT—IDAVAN=)

makedumpfile z4 Y A~k —JLUE T,

[armadillo ~]# persist file —-a add makedumpfile

Armadillo Base OS 3.19 £ Tl& kdump-tools /Xy o —I %A1 >V A h—
JLU kdump-tools Y —EXZHERLTWE Uk, T—EXDRERELIANIE
BUCFIETEITTEEXT,

1. BET77AMILDIRE

Kdump OBE 7 71 LEERL T,

[armadillo ~]# vi /etc/conf.d/kdump
#f Configuration for /etc/init.d/kdump

: (&%)
ftkexec args="--initrd=/boot/initramfs-cust /boot/vmlinuz-cust”
kexec_args=/boot/Image ‘]

(BBg)

kdump_dir=/var/app/volumes/crash (2

 (BBg)

[armadillo ~]# persist file /etc/conf.d/kdump (3,

Q@ Lnux I—RILAA—IDIRAZH/ELE T, initrd ZFEAT2HSEFFDOLSICHRETE

S
O vmcore ZREI BT ALV MNUZEELFT, HE< £H 30MByte L EDZEEFEDL D
BT,
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© ZTELEES. 771 EXELLULET,
kdump #—E 2 DB
kdump H—EXDBEEEEEMLLET,

TS FafR

[armadillo “J#f rc-update add kdump (1]
[armadillo “]# persist _file /etc/runlevels/default/kdump (2)

Q@ kdump F—ERDEHEEZEMICLET,
O 77 EXKEIEULETD,

Linux 1 —XIJLICENRF/INS X —45 DISTE

Kdump THIFET 2 XA EU T X%, Linux 1—XILEEEIRF/NT XA —% D crashkernel [ICIEE L

£9, M6.22. u-boot DIREEHKDHRTE) 2R L. BWEZH optargs ZREL TLZE W,

LITofTlE. Kdump THIFET 2 XEY 41 X% 128MByte ICIEEL TWE T,

[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

AV 740774025 UET,

. HIBRL CHBEEH D £ A,
774N ZEKEELET,
TREEZIAHET,
ESRAALERZHERLET,
BiE LT, REERMIETET,

Q000 ©0

B ET, Kdump I 2%HIEE T T, Linux A—XILDYY 5 v ¥ 2 UciBEIC. Kdump

[C&k>Tvmcore pMREEENDLSICEDE U,

6.26.2. Kdump OENERESS
Z Tl WEIC Linux A—XRILEI7 Sy a3t Kdump OEIMEERZTSFIEZBNULET,

[armadillo ~1# echo ¢ > /proc/sysrg-trigger (1)

[
L

19.295633] sysrq: Trigger a crash
19.299079] Kernel panic - not syncing: sysrq triggered crash
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s (&
L 1
[ 1
: (&
Copyi
kdump
kdump
kdump
kdump
kdump
kdump
kdump
kdump
kdump
s (&
[ 2
[ 2
: (&
armad
dmesg

%)
9.386503] Starting crashdump kernel... (2]
9.390426] Bye!
B%)
ng data : [100.0 %] / eta: 0s
|
| The dumpfile is saved to /var/app/volumes/crash/2024-07-17-15:08:57/dump.
|
|makedumpfile Completed.
|
| The dmesg log is saved to /var/app/volumes/crash/2024-07-17-15:08:57/dmesg.
|
|makedumpfile Completed.
| * Dump done, rebooting
%)
0.189148] imx2-wdt 30280000.watchdog: Device shutdown: Expect reboot!
0.201853] reboot: Restarting system GD
B%)
illo:"# ls /var/app/volumes/crash/2024-07-17-15:08:57 (4
dump 6

000 O

SysRq F—D"¢c"AVY RZEETULTLnux AI—XIZooZv>a3t£xzd,
Kdump ICIEE Ufc Linux I—XRIL 7 —hO—%—ZRALTICEB UL FT,
Kdump hYvmcore Z#RE L &, BEIMNICHERZEL XTI,

ER SN 7 7ML ZHERLUE T,

dmesg & Linux 1—xJ)LOOJ T3, dump I& vmcore T,

Armadillo DBEEZ TH#. Kdump OOV IcERRENT v Lo k(/var/app/volumes/crash/
[DATE]/) D 5. Linux I—XILHDYY v 2 2 ULIZEE®D vmcore ¥ dmesg ZHERT 2 ENTEXT,

6.26.

3. vmcore OFESR

Z ZTlE. vmcore DB =HERIT 2FIEEBNULET,
vmcore DINABZERT DI, RD 3 DHRETT,

- vmcore

- vmlinux

. crash ¥R

vmcore (&, 76.26.2. Kdump O &{EfESR) TYER U 7z /var/app/volumes/crash/[DATE]/dump

T9, vmlinux 8 &KW crash AY¥ Y RDEFICDODWTIE. UTOFIEEZSBL TSIV,
1. vmlinux D%

RESHEL TWVWD Linux I—XILE—REICEIL RSz vmlinux ZBS L £ 9,

'6.26.1. Kdump ZHBJ 2%#fim TELE S5O Linux A—RILZZBRUeMMT K > TFIELNER
DERFTo UTTRNT D _DDTTEDELESHZRERL TS LY,

1. EILREHD apk /Ny T —IICEENTWS Linux A—XILDEIEL TWBIHE
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LTFDaAYY RZEFTLTvmlinux ZBHF UL E T, vmlinux (&, RA K&V TFFHETHE
9 % /var/app/volumes/crash/ICECEL £ 9,

[armadillo “1# cd /var/app/volumes/crash/

[armadillo /var/app/volumes/crash]if apk fetch linux-at-x2-dbg

[armadillo /var/app/volumes/crashlft mv Llinux-at-x2-dbg-[VERSION]. apk Llinux-at-x2-

dbg. tar.gz

[armadillo /var/app/volumes/crashlff tar xf Llinux-at-x2-dbg. tar.gz

[armadillo /var/app/volumes/crash]# Ln —-s usr/lib/debug/Lib/modules/[VERSION]/vmLlinux .

2. EILRUT Linux h—XILDEMEL TWBBE
EJLR U7z Linux A—XILT v« L2 MUETIC vmlinux DMERLES N TWE T,

[armadillo “1# ls Linux-[VERSION]/vmlinux
Linux-[VERSION]/vmlinux

vmlinux % /var/app/volumes/crash/ICOE—UL TL2E L\,
2. crash OY > R D¥fE

crash A¥ Y REFBETBAIC. 16.25. PYRIY—IFT I/ DNEHRTEZAAXA—IEFES, &5
B L Tdebian A>T F%=ER LTSV,

crash AV Y RAFHATZESZ T4 AN Ea—YaryTHNIE.
debian LN =FIB L THEBEWEE A,
=

LToad<Y Y REE{TUCcrashx®1 Y AM—ILUE T,

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

set_image localhost/at-debian-image: latest

set command sleep infinity

add_volumes /var/app/volumes/crash:/mnt:ro (1)

[armadillo ~]# podman start kdump

Starting ’kdump
8e7ad42534e3th968dbf597d679246346ae4f766ac33ab0265008F30a7bf7d11
[armadillo ~1# podman exec —it kdump bash

[container /1# apt install crash (2,

@ /K k OS D /var/app/volumes/crash Y FFHD /mnt XTI h§ 2 &S ICH
ELEXT,

O crashIdYYREED crash/\yTr—3I %A VA R—=ILUET,
3. vmcore DHER

TFoaANYY RZEITUTcrash ZEEBULEX I, EFHICKINT D& crash D 7OV T MHRRS
N, FEEOBIFTEZTSZENTESZLSICHEDET,
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[container /1# crash /mnt/vmlinux /mnt/[DATE]/dump

: (AE8)
crash)>
crash IOV R—E(d, help AV RTHERTEET,
= crash> help

help DIICATY Y REE5Z22E, DAY ROFMEERT
EFET, MlELTbt AVY FOFRIIUATOL S ICHERTEEX T,

crash> help bt

6.27. BfEO
6.27.1. EMEOZICDWT

Armadillo-X2 TR AT LA T 207 O—FiF. —MI7%E /var/log T« L7 ~UTIEEL, /
var/at-log 7«4 L7 NUIcBAEINFE T, /var/atlog I&. L= T77AIL AT L EGFRIDIN—T 7
VIR TWBDT, =R T77AILY AT LAICEENREELCIBETH, /var/at-log D/X\—F «
YavhEETHNEE, OV T FAILERDEHL T FESZFOBTICHIAT 2 ENTEXRT,

Armadillo-X2 T /var/log BEE T ICHEANT2O7ICEALTIE 76.27.5. /var/log/ BEETOOZICEL T4
ESBLEI W,

6.27.2. BMEO TV ZEOHY

A7 7 74L& /var/at-log T« L7 N UKRIC atlog EWS 7 7 IILATIER SN TWSD T, Zh
EEBDOTsLIKNJICOE—TBETROEEET, L. eMMC LEDIL—F T 71 ILY AT LD
BN TUEFVWEE TERWSEEIE. microSD A— R SREITZHETAV 7 7MIILZEDOHET &N
TEEY,

/var/at-log/atlog &7 71 Il XA 3MB IcixdEO0—7—hkEN /
var/at-log/atlog.1 [cB&ISNXd,

= /var/at-log/atlog.1 NFET 2RRET. EIC /var/at-log/atlog D7 7
1LY XH BMIB (L > 235K/ 1E.  /var/at-log/atlog DHREHY /var/

at-log/atlog.1 Ic EEZE3INEXT, /var/at-log/atlog.2 [FEMREINFE
JS

6.27.3. A7 71ILDT7x—~N v ~

O777AILORBRETFARNT=FTHH, UTOLSBTA4—T Y MME>TVWET,
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HEF armadillo O LRIV #EE: X v t—

K6.213 BMEATDTA—T Y ~
atlog ICIFUATOABHIRESNTVET,
- AV AN VRO —Y 3 VIFHK
- swupdate IC& 27y 7TF—hDRMGEN-IY 3 VEE
. abos-ctrl / uboot ® rollback B¢t
- uboot T wdt lc K 2HBEEN G > fiFaIcZDEM
6.27.4. AOJRAN—FT 1> avIicoW\WT
AOJHH%kTHS /var/atlog T« L7 K UICiE. GPP T#%H% /dev/mmcblk2gpl /\—F 1> 3>
MYTYREINTWET, CD/IN—FT 7 a3 VICHREBHNLBEENERAEULIBEIE. /dev/mmceblk2gp]
D7 —%% /dev/mmcblk2gp2 [caAE—U. /dev/mmcblk2gpl (& FAT 77 A )L AT LATT #—
Ry heEn®xd, TON=T42avOBEEF Y 7RI AT LEBRKICEBNICETEINET,
6.27.5. /var/log/ BB TOOZICBEL T
% 6.28. /var/log/ EE TD O 1 IC Armadillo-X2 T /var/log/ Be FictEAT 2507 %2RUET,

BR7 7AWV A X ZzBZ5E "%k 6.28. /var/log/ B FOOY, O "774)L%) @ 2 {TEICEKH
SN 77A)LRAICAE—LET,

ZDRENSBICRRT 7MY A X2BZHBE. 5% 6.28. /var/log/ BETOAY) @ 774
V&) O 21FEICR#EH N7 7AMILEBICEEELET,

% 6.28 /var/log/ B ToAY
7714 HiEA BR77A BRR77A
Iy X L
/var/log/messages BEOAOYVTY, 4MiB 2
/var/log/messages.O
/var/log/armadillo-twin-agent/agent_log Armadillo Twin Agent OEIfEAY T, 1MiB 2
/var/log/armadillo-twin-agent/agent_log.

6.27.6. ABOS Web TOJ ZHERI %

02 ABOS Web @ TREEE, X—Yichs OJER TOHRRESLVFTIVO—RTBIE
NTEET,
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OJ18:k

BHOOS % 200 fTRRLE T,
AOYO—FET3e2TONI=REBTEZY,

O %&4o»0—-F¥3

8 b
- A ZRTI B

/var/log/messages DEFHTD 200 TZ2RRLKX T,
- Os%EYIYO-RTS

/var/log ¢« L2 b & /var/at-log T« LI NV ZFESHTEBLIE T 7L EY 7 O—KT
TXJ, KDEMAOVZERLIEWGEIEX. CES5ZFERLTLEEW,

6.28. ATDE : Linux TA YA K—=)LT 1 AV Z{ERRT B

ATDE % Linux TA YA R—=ILTFA RIAA—=IDNEA VA N=ILT 1 RV ZERT 2HEEBNL
£, (Windows T YA R—=ILT 1 RV #ERT ZHECOVWTIE M3.1.4.1. b1 Y A M—ILT«
AT DER) #SBLTLIESIW, SBERTBHILAS VAN —ILTARIA A=V EFERULILAETT
N FNUADA VA RN=ILTARAIAX—ITHRKDFIBTITS I ENTEET,)

ZZTlF, BlELTATDE THIEMEA Y A h—ILT 0« RV Z/ERT % 2 DA% (CUL- GUI) &
LELUTWET, JIHHEA Y AR =T A RTAX=IBANDA VAN =I)ILT 1 AT A A—=ITHRAK
DFIBETITS>ZENTEXT,

WINDFETH, FTIERODILBEDFIEZEBEL TSI LY,
1. 1 GB MY E® microSD h—RZHEBELTLEE L,

2. BEDA VAN =ITARIA A= 7 O—RKRULET, Armadillo-X2 1 VA ~—=IL7«
AU 4 X —3 [https://armadillo.atmark-techno.com/resources/software/armadillo-x2/
disc-image] 5 TArmadillo Base OS 1 YA R —=)LT 1 ATV A A=Y ZFO>O—RULT
{FEEWN,

6.28.1.GUl T YA M—ILT 1 RV Z{EBHT S

1. §9vO0—RUlzip 77 IVERBRALET. RDERD, zip 77 ML ZBERLTHI VYYD
L. TCZTRR) ZLTLREE W,
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TS FafR

2. ATDE | microSD h—RZ#EHEL X,
SEZICLTLIEE W,

>
RIEBILNE T 7 1L
EToEs
SN
FoyO—K
KEFaxXVk
eFT
=t 3
B
I=#
sf_share &

DIt

@ T—L Sgzn_ie

B P-hT9R—Iv—TEL Return
| BIOTTUr—UsYTRLA)
HOED(T)

ae—(Q)

EBREANBH..

BREALIE—.

=B/ BEBTEV) Delete
BRIEEEM).. F2
BERSX)..

E#E(O)...

*35..

EE 113

JORF4R)

6.214 zip 7 7 1 L %= BB

FUSIEE 3127 DA URIEET/INA ADER, =

3. BRAULLETAINITRICHZA VY ARN—ILTARIAX—=Y (Ling) ZFTINI Vv I LT, "7«
RIAAX=IZVART ) DUV RIZRRLET,

L

9 BREELET 7L

k 212
> AL
L #5vo—k
1 BFaAvE
B ETH

b EE

baseos-M-installer-

baseos
3.21.3-at.2.img 3213

K 6.215 BELET7AIWNFRNICH D img Z7AINETTILI VYD

N L=V

@

79 ETA T ~|F 50—k /baseos-  -installer-3.21.3-at.2/baseos-  -installer-3.21.3-at.2.img |

TA=IC

3% %6(D) L)

TARADAR—TEUIT

A 562 MB (562,036,736 /11 )

F+v2EIQ)

x

-

6216 T4 XA A—IZUXKNT

4. microSD A—RZIBEULE T, [EXZk]H S5EREL 2 microSD h— RICHET 2HDERVFE

ER

A

[ErX ] (SO DFEEZIA> THEATLIEE W, [Erki]ic i ATDE
DYAT LT 4 XY (BT VBOX HARDDISK %> /dev/atded-vgx &
EEINTVBEHD) HBRRSINTVWEITH, hsEHRL TEIR
LDARWTLEZW, B> TBIRLTEZAATLUE - T35E. ATDE
MEIEI NS EEENH D £,
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ISR

Fle, HICERESNTVWBETNNA RICBEMETESAATLES T
BE. TOTNAADT—=INLEEZINTULEWVET, BAL
[ERE S DS EMD microSD A— RBOHNESH. Lohbh EHESR
LTLEE W, microSD i— KPP H—RY—5—DEkICc K 5[4
EFX|DRRDECTHEI DD EEHTEET,

FAROAA—TEURLT x
UZARTFITEA A= ~fFS520— /baseos-| -installer-3.21.3-at.2/baseos- " -installer-3.21.3-at.2.img
TA—=JDT X 562 MB (562,036,736 /1 )

&% 5%(D) (L)

134 GB/\— BT v X — VBOX HARDDISK (/dev/sda)

169 GB /\— BT+ 22 — VBOX HARDDISK {/dev/sdb)

JARN B 63 GB 15 - 7 — Mass Storage Device (/dev/sdc)

H101GB FOw 95 /i X — /devfatded-vgfroot

H1.06B FOw I 7/ X — [dev/atded-vglswap_1

6.217 microSD h— R%&IEE
5. [VANTZZRHBIRY>E I )y LT, ESAHFERBLET,
6. ROV YRIPENZDT, S—ERABUVILEETIVRANI1Z7YY I ULET,

EYCT AT AA—TEFTNA ACHWERHETH?
BEOTATOF —SHEONTT
EEERIET/ATR

™ 63GB *S-r 7 — Mass Storage Device [0100] (/dev/sdc)

F+ ILC) U E7R)

6.218 fEED V1>V K™Y
7. NRAT—RINEXRSNZDTAHLET,

RENBETY

Mass Storage Device (/dev/sdc) & BZiAHAICH
<ICIF. B|ENRBETT,

atmark

atmarkl (o]

el SBEE

6.219 XAT—RDEKX
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TS FafR

8. EZAMTETULRES. microSD h—RZROALET,
6.28.2. CUl TAVAM=ILT14 RV Z1ERT 3

1. ATDE IC microSD h—R%Z##EHRLET, U IE 3.1.2.7. BWOAURIEET /N1 XA DER) %

SEICLTLIEE N,
2. microSD h— ROF/IN\A RE=ERBLET

[ATDE ~J$ ls /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

: (EB8)

3. microSD A—RKRMBY TV hEIhhTWBigE., 7YY I7VMULET,

[ATDE ~J$ mount
: (BBR)
/dev/sdb1 on /media/52E6-5897 type ext?2

=utf8, shortname=mixed, showexec, utf8, f lush, errors=remount-ro, uhe lper=udisks)
[ATDE ~]$ sudo umount /dev/sdbl

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dnask=0077, codepage=cp437, iocharset

4. FovO—RUE7Z70ILZERL. UTD dd A¥>Y RTimg 7 74 J)L%Z microSD 41— RI(c

EZAATLIEE W,

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

5. EZTAHNTET LS. microSD h—RZEOALET,
6.29. VU 7 IJLEEY 7 bV = 7 (minicom)

Linux ¥ ATDE TERATZ 22 U7 ILBEEY 7 b7 7 & LT minicom OERAEZRBNMULE T,

6.29.1. U ZILEBEY 7 k7 7 (minicom)Dty 7wy

A=V%ZEHBLTVERT, INLDEION—-Y 3V DIFEF. ROFIEIC

/ ATDE9 v20240925 LifgdD ATDE TIFUTDREZEM L IIRED

B> T minicom DY) 7 )LBEREZEERL TSI L,

minicom Z{ERAL T Armadillo &2 U 7))LV Y —ILRBTEEZ{TS>HICiE. TR 6.29. YU 7

IWBEREI DEBDICHENUDREL TRIBENHD T, TI TR TDORE

FIEICDWTE

BALE T, £fc. minicom ZRE T Sim K DH#EIEZ 80 XFU EICL TS W, #iEH 80 XF & D

INEWIGE. O Y RAAFICRRDENZ ZEHD FT,

497

(et



Armadillo-X2 #&~¥ =27 )L IR

F6.29 U7 IIBEERE

IHE BRIE
kL — bk 115,200bps
TR 8bit
Ay ZEY b~ 1bit
A AN
7 O — il U

1. "X 6.220. minicom DFREDEE, [CRT AV REFEFTL. minicom DREFEEEZRZEH UL T
rEE W,

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

6.220 minicom DERTE DZE

2. X 6.221. minicom OFE; NERIRINFIT DT, Serial port setups ZERL TSI LN,

| Filenames and paths |
| File transfer protocols |
| Serial port setup |
| Modem and dialing |
| Screen and keyboard |
| Save setup as dfl |
| Save setup as.. |
| Exit |
| Exit from Minicom |

6.221 minicom DEEE

3. "X 6.222. minicom DY Z)LIR— K DERE) DNRRSNEFI DT, AF—%# L T Serial
Device Z:#RU TLZE L,

- Serial Device : /dev/ttyUSBO
Lockfile Location : /var/lock
Callin Program
Callout Program :
Bps/Par/Bits : 115200 8N1
Hardware Flow Control : No
- Software Flow Control : No

O Mmoo W >
1

Change which setting?

& 6.222 minicom OV 7 )LiRk— k DERE

4. Serial Device I[CfERAIT2T/\NA A7 71L& E LT /dev/ttyUSBO = A1 L T Enter ¥ —%##
LTLEE W,
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TS PR

/

FINA R T 741 RDIERFE

FTINA AT 7AIV&IE. TREICEK > T /dev/ttySO > /dev/ttyUSB1
BRE. REDODETHIEFERZBZENHD X,

ZDHBERUTOAETTINART 7 A I BAZHERL TSV,

Linux © PC & Armadillo Blo > YU 7 I)LiR— N ##EfH U 55,
AVY—=IVICUTOLSBRATNRREINE T, AVDRRINE
< TH, dmesg ANV RZETIBHI LT, OV ZERI D&
MWTEZXY,

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=ea60,
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
usbhcore: registered new interface driver ushserial generic
usbserial: USB Serial support registered for generic
usbhcore: registered new interface driver cp210x

usbserial: USB Serial support registered for cp210x

usb 2-2.1: cp210x converter now attached to ttyUSBO

6.223 fl. >V 7 )LiR— Mmoo

FEOHTIE Armadillo Al Y 7 )LR— K HY ttyUSBO (CEID

TonfclENMamnbxd,

5. F*—#%## L T Hardware Flow Control Z No ICERFE UL TLEE W,

6. GF—%3# L T Software Flow Control Z No ICEREL TLEE W\,

7. F—IR—ROEF—ZHLTLLILETW, " 6.224. minicom DY FIJLIR—KDIXT X =5 D

RTE

NRRSNFET,

tmmmm o [Comm Parameters]-—-—----—- +

Current: 115200 8N1

| |
| |
| 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 |
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10.
11.
12.
13.
14.

Choice, or <Enter> to exit?

6.224 minicom DY) 7 JLiIR— K DINT X —5 DRTE

' 6.224. minicom DY Y ZIILIR—kDIKT XA —F DERE) Tl TmxL—h. T—FER. X
Ny ZEY b, KUF 1 DEREEITVWET,

BEDKREEIX "Current) ICRRESNTWET, TNZNOHEOAHAIE "X 6.225. minicom
V) TIR—NDEREME 2SRUTLLZE W,

Current: 115200 8 N 1
gk L—bk T—XFW?EWF
T4k AUE 21
X 6.225 minicom ¥ Y 7 J)Lik— N DR EE

Ex—%Z2#HULUT, BmEL—bZ 115200 ICEHRELTLEE L,
QxFx—%=#HLT, —%FK%#8. \UFqs%Z None, ANYTEYRZETICEHRELTLEZL,
Enter ¥—% 2O L T, "X 6.221. minicom DFRE,) ICE> TLEE W,
M 6.221. minicom DEXE) H5. Save setup as dfl; ZFIRUL. REERELTLLLESI W,

FExit from Minicoms Z3#EIRU. minicom OREZR T L TLEE L,

Ctri-a [CHEWT z F—Z AT B E. minicom DX Y RN THERR
INEd,

6.29.2. minicom Di2E

ATDE @3%&(E. minicom Zi&EEY $R1IC %k 6.30. ¥U7)LAYY—)LEULTERYT SO AL
AIRET/INA Ry ICRT T/NA X% ATDE ICHH L TS IEE LN,

F£630 YUPNLIAYY—ILELTHERT SO A URRET /N1 R

FINA R FINA X%

USB > U7 JLEHIC Silicon Labs CP2102N USB to UART Bridge Controller

X 6.226. minicom &A% DLDICL T, minicom ZEE UL TL LSV, £z, minicom Zi
B9 SimARDEEZ 80 XFLU LEICLTL LI W, #EIEN 80 XFLD/NETWHE, IVY RAHRICE
THENBDZENHBD FT,

[ATDE ~J$ sudo LANG=C minicom —--wrap —--device /dev/ttyUSB0

6.226 minicom E&5E
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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
JEXATEXH Ao

1—H%—% dialout ZI)IL—FICANS 2 &ET. MUE. sudo ZfEH T (T
minicom T /dev/ttyUSBO0 A —F> G5 ENTEZET,

[ATDE ~1$ sudo usermod -aG dialout atmark
[ATDE ~]$ LANG=C minicom —--wrap ——-device /dev/ttyUSBO

6.29.3. minicom DT

minicom Z T3 3ICiE. £9 Ctrl-a ITHEVWT g F—ZAHULET, ZDH. UTOLSICERR
Shificsd es) Ich—VILEEbETEnter ¥ —%Z AN 5 E minicom D& T UET,

Leave without reset? |
Yes No |

+ —_—+

6.227 minicom & THER

6.30.vi T7« Y%= {EHT %

ViLTF o Y&, Armadillo ICBETA VY ARN—ILENTWETFANITFTAY T, RETIZ.
Armadillo DRRE7 7ML DRERBREICVI T T« Y =2EHULE T,

ViZFqZlE, ATDEICA YA M—=ILENTS gedit Pemacs REDTFRANI T4 7 EIXERD,
F—REEH S TWBZENKELRBEHETT, ViODE—RICIEZ, OVYRE—REAADE—RDHBDZET,
AN Y RE—ROBICAAUVREXFRFIRTIAYY REULVLTIRDNET, ADE—RTEXFEDOALON
TEZE9d,

AETRIAVY RPIIEATDE TRITI B L SEH L TOWERI AL Armadillo TER U K SICEITT
H5ZENTEFXT,

6.30.1. vi DS

Vi ZEEE T BICIE. UATOIVY RZADLET,
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[ATDE ~1# vi [file]

6.228 vi DEED

file ICT77AINEDINAEIEETDE. 771 ILDIRE(file NEELABWESITFHRIER) ZTVWE
T ViIFOAVY Y RE—RODIRBEETHEIL X T,

6.30.2. XD AN

NFZANTBICIEANY RE—RDNSANE—RABITIZRENHDET, AV RE—RHLS
ADE—RICBITITBICIE,. TR 631. AHE—RICBITIDZIYVR, CRIAVVYREZEAHDLES,
ABNE—RABTRIE. F—ZANTNEZOEFEXENANINET,

#£6.31 AHE—RICBITIZIATYVER

avv R Eh{E
i H—=VILDH BZFAH SXFANZFRE
a =V ILDEEZIHINEXFANZRE

My, Tay #TN2ZNOIANY Y RZAAUVEGEDXFEATDRKBMNER K 6.229. AHET—RICBIT
95OV RDFA) ITRULET,
H—JIL
Armﬁ o

lija<vkr lajavwork
ANBEE ANBEE

X 6.229 AHE—RICBITIZIVYY ROHH
ABNE—RHASOAVYRE—RICEDIZEWGHIE, ESCF—ZANTBIETRDIENTEXT,

REDE— RSB BofIZRIF. ESCHF—ZANL, —BEIVYRE-—RANRBZEICELDIE
AeBiTERI,

If HAZELEEEZ OFF (C
ViDIAXY Y Rz ANT BEF ATDE DEARFEAN S X7 L(Mozc)Z OFF

ILLT< RS W, ARBEANY ZF LD ON/OFF [, ¥f/2f%—Tf
S5CENTEET,

Vi TOXFHIER

v Y —ILDOBEIC K > Tl BS(Backspace) ¥ — TXEMHIBRTE T,
= MH) XENRAASINZBENHDE£I, ZDHEIE. 6.30.4. XFDH|
bRy TEHBATAONY Y RZFEAL. XFZHIBRL T IZE W,

6.30.3. h—VILDEE

ARF—TH—VILDOBENTEXIN, OIVVRE—RT 1R 6.32. h1—VIOBEITV K,
RIIANVYREANTBCETEN—VILEBEITEZIENTEET,
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&6.32 H—VIOBEITVER

VYV R EhiE

h Elc 1 XFBE
] T 1 XFBE
k Eig 1 =88
| Al 1 XF%H

6.30.4. XFDHIER

XFEHEYIBRT DBEIE. OVYRE—RT X 6.33. XFOHIBIOY YR, KRIAVYREAAL
£,

& 6.33 XFOHIERATV K

XYY ER BifE
X "=V IL EOXFZHIER
dd RETZEIR

'x;y ANYY R, Tddy AY Y RZABDUESEEICHIBRENSXF%Z X 6.230. XFZHIBRI 2V
NOEH: NV

h—vIL "
r==—mh.o 7" dd]av> KT
Armadi | lo ™~ wipanzxs
[x]aA<w kT
MIRENZXE

6.230 XFZEHIBRY 5 IV~ RO
6.30.5. RIFELHT
Tr AN ORE, BTEFTSIATYRE R 634 8F - KTIAYY R, LRLEY,

#6.34 RF -

KRryavwv R

e AN

fE

:ql

EEEREFEIICRT

wlfilel

771 % file [CIEL THRE

Twq

771 ELEERELTRT

BESKRTEZTS>AYVRE T (AO)DSEUEZIAV VY REFERUET, " "F—%2AHT S
CEHETIHICA—YVILDBDOAADLEOTY Y RPIRRENET, AV RZ AN UL Enter F—%##
FET, AV Y RPEFTEINET,

6.31. t*alUr«

R, HHAAAT/INA ZDBINTEEN, Ny F U TICLBBEDIEMO—&ZWU> TWET, Y1/8—
REBICLDWEEFZDT/NA ADFEREREHEIATIN, ERDREBPEERE VW STCHETOL
ENEBEBEEDFDIANTTA, TDLSBV RV ZR/NRICIMZAZTcHIic. REKRVCERKICEF
VT4 ZBHIT DI EREETY,

6.31.1. SWUpdate &BESLICDWT

mkswu —=init OFICESILZEMNICT 2551E AES T 71 ILzBSLLX 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,

6.31.2. SBOM D12t

7Yy hXY—=UT79 /7Tid ABOS XU ABOS ETEMET B1FEY 7 h T 7®D SBOM Z#RML TV
£9. Ffee ARELEY TR 2T7D SWU A X—I%ZERT 551327 T SBOM ZEMT B2 &H
TEXJ, SBOM EpFIEIFE 76.31.23. EILRULIIL—bT7AILY AT LD SBOM Z1ERKLT 5.
HULIF 76.31.24. SWU A X—J ERIC SBOM Z/ERY %51 ZZRIEE LN,

6.31.2.1. SBOM [cDWT

SBOM (Software Bill of Materials: YV 7 b7z 7E&K) (&, V7D 7Z BRI 2 AV R—FRY
APV TRz 7EOKRERR. 2t ABRZL LIV ANTT, BRBEFERIF. VD T7Y
T2AF =W EHIELTEHT, BRCBEIELTWDY IR 70tEFa VT 2RI DI
HDEEBFED—DE LT SBOM OEBEAZHEL TWET, SBOM ODEAREY 7D 7DNL—Y
EYT 1 ZHEERL. BHEMEEY X7 OER. BEENICHEBEOERICENDET, 7y hY—0F77
/ hR#t9 % SBOM & ISO/IEC5962 THEFFIZX(EE 7> TWD SPDX2.2 D7 4 —< v MMIEHL TW
£9,

SPDX2.2 OFMICDOWTIHUTORF a2 XY hESEIEZI N,

The Software Package Data Exchange® (SPDX®) Specification Version 2.2.2 [https://
spdx.github.io/spdx-spec/v2.2.2/]

TYyRIY—0FT0 /DEMHTS mkswu AV¥ Y RTlE SWU Z1ET 551 I T SBOM 4R
TEHIENTEZET,

6.31.2.2. SBOM DFl =

SBOM DFRIEY 780z 7O 754 F 1 —VHEADNILGTY, VI 70EFa VTN
KIFAXRBEZNTED., NL—TEYTADBESNCKRZIET, VNI T7ICEENDMEIHEMHEIC
BN NT B EMNAREICRED T, SBOM (FhL—HEY T ZWBDITENTHE D, MZ T,
BHEUEAFvr oY —ILEAWSZET, REML TWRWEFSEORKRICHATEER T, BHEEIFv
VY —LIciEFlE LT, Google h'2#9 % osv-scanner & F SN E 9, MEsEkICEET DAY >
7%, HEEDRAEZRT CVSS(Common Vulnerability Scoring System) ZHAHUET, 7w b
N—077 /HE#T S SBOM (& osv-scanner DA F v VITRIHELTWET,

osv-scanner ZFAAWf SBOM OXF+ > cDoWTIE T3.19. &5 L7z SBOM X *+ V9%, &
SHBEE VN,

7y hIY—=0F0 /DML TWVWS ABOS & GPLV3 (GNU General Public License 8 3 kk) ®Y
TRz 7%EFBWVERTRELTWVWEY, 0SS (A—TYVY—X VY7 hox7) FAIREEIELE
BLUTWBGPLV3 &, 1 YA M—I)LBBEROHRER. BETDHEF ATV ADFHBICDODVWTEDD
ZIENEEN. HAAMERICEAT ABROLITFICHRZIBENGB D T, SBOM ICiF/\vr—I DS54
TURABEBERNEENTWSBH, GPLV3 A/ EYANEENTWENE SHDEEEZRREICLUET,

6.31.23. EILRULEI—KT7AILY R T LD SBOM ZERLT %

'6.24.3. Alpine Linux L— k7 7MLV X7 L%ZEILRT B, #FETI D&, OS_update.swu &
UBATIc SBOM Z L X9, SBOM ZERMT BICiE. TERT 2RO T 7A1ILE A4 2 RIGHRE
ZREITHHDAVY T4 T T 7AILDIREERDEFT, £/, baseos-x2-[VERSION].tar.zst h5.
T—AATILEENZ /NNy T—IBERYCT7 71 ILIEHRZ SBOM [CBHULF T,

AV ABREZLHITBCHOAV T« 7T 7AIDOFIIUTOANVNY RTHERI B EHTE
FY, RERICETZHARIAXANCEEHLTEDRIDT, BEICKHUTEZEELTILS W,
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ZIEBOFMARIRAEICDWTIE SPDX specification v2.2.2 (https://spdx.github.io/spdx-spec/
v2.2.2)) &L IEE LN,

[ATDE ~/build-rootfs-[VERSION]]$ cat submodules/make-sbom/config. yaml

ERLcd>Y 7477 74)L&. baseos-x2-[VERSION].tar.zst 5 OS_update.swu @ SBOM %
ERRLZET,

[ATDE ~/build-rootfs-[VERSION]I$ . /build sbom.sh -i 0S update.swu -¢ <AV 74 47 74 JL> -f baseos-
x2-[VERSION]. tar. zst
INFO:root:created 0S update. swu. spdx. json

fER S5 SBOM (& OS_update.swu.spdx.json [cx D £9, json FZX T ISO/IEC5962 TERIZE
LIRS TWVWB SPDX22 D74 —< v MIEMLTWET,

FYNI—=0FT 0 /DRBEELTVWBY T NT7270D SBOM (FY 780757 >0O—R [https://
armadillo.atmark-techno.com/armadillo-x2/resources/software] D&Y 7 h oz 7% o> O—R
R=IMPNEFTVO—-—RFTBIENTEZXT,

6.31.2.4. SWU « X—3J & Rllsic SBOM ZERLY %

5.4.1. SWU A X—I DR DFEITEFIC SBOM Z/ERT 2 AEICDODWTERRBELEYT, SWU 1 X—
YVik desc 77 AILDSIERESNE T, D desc 7 71 JLic SBOM {ERRICIHERIBIRICDOWTHEE
LET,

AVT 47774V EHT %

SBOM %#{EH T 2Icid. FRTBDRRO T 7AILESA Y RIEREEXLEH T DcHOIV T4
T7AIDREBEERDET, AV T4 77 7AILICDODVWTEENBWESIET 74DV T4 0T 7
1JLT SBOM 2R ULET, T7AINNDOAY T 1«07 74 )& /usr/share/make-sbom/config/
config.yaml [CHDET, DT 71 )Lixk SBOM ERY —ILic &> TRRESNET, AV T4 T 771
IWERET DD, flELTALY N L MNYICOAE—-ULET, YY—REICIFELWIOY T4
774NN OARABTEZLHL TEE LN,

[ATDE ~1$ cp /usr/share/make-sbom/config/config.yaml .
[ATDE ~J$ vi config.yaml

TAEVABRELZLEHIT ZLODAV T« 7T 7AIOFUEHUTDOINYY N THERIT DI ENTE
£9, FEBICEITZHAIFIAX Y MNIZEHLTEDEIDT, BREBUTEEZEREL T LSV,
ZIEBOFMARIEICDWTIE SPDX specification v2.2.2 (https://spdx.github.io/spdx-spec/
v2.2.2)) mELIEE LN,

6.31.2.4. SWU 1 X—Y L[AIC SBOM Z1EEY %51 Tdesc 77 A IICimELLAY T« T T 7
ATILDIKRZEELE T,

desc 771 IV a{FET D
SBOM 1ER D=8 ic. desc 7 7 A IVICEE T HEHZLTICRUET,
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% 6.35desc 771 ILDHRTEEE

HH REME e
swdesc_option auto(77 # )L ~): SBOM fERRY —ILAHY SBOM Z1ERLT 2HE S h, &%
BUILD_SBOM=<mode> HDHGEERT % WIgE I auto hS&IRE N3

yes: SBOM Z{ER 9 %, SBOM 1ERL
YV—ILBRBRWERIFTS—93
no: SBOM Z &R L 72\

swdesc_option 774K AT AT T F7AILDIRREIBEYS B,

sbom_config_yaml=<path> RENGWERRETT7AIL DY T«
774 ZERT S

swdesc_sbom_source_file <path> 7741 IIKR SBOM [CEDHZB T 7 ILZIEET %,

EEDBZWIEEIE SBOM ICEF NN

UTIC desc 771 ILDRREHEMICDODOWTRULET,

swdesc_option component=make sbom
swdesc _option version=1

swdesc_option BUILDfSBOM=yeso
swdesc _option sbom config yaml=config. yam 19

swdesc_sbom source file manifest. json@

6.231 desc 7 7 1 )L DEHNHI

Q@ SBOMZERTBLSICKRELET, HlEUTRIERT L5 "yes" ZIELET,

(2] AT 47774 IDINRZRELE T, flELTHLY N T« LI MUICH S config.yaml &
BELEI,

(3) SBOM [ZEHTEWT 71 ILDHBIHZRICIEELE I, A& U T manifestjson ZEELF T,

desc 7 71 ILDERHI RS T5.4.1. SWU A X—IDERL ZFETITBDE. SWU M X—=J &M
UIGFrIC SBOM dMER S NE T, desc 7 71 ILDARBICK > Tidk SBOM 1ERRICE DI D F£9, E
BE3d SBOM D7 71 JLE&IE <SWU 1 X—I &> spdx.json IR D £ 9, json FEH T ISO/IEC5962
THEMEEER>TWVWS SPDX22 D7+ —< vy MIEH UL TWET,

6.31.3. NIE%R USB 7/\1 A D =ESEI 5

/ USB sl fEtaeix. ABOS /\—y' 3> 3.20.3-at.8 LIETX IR L TL
EJCIN

COHREICEIL T, ABOS /X\—Y 3> 3.21.3-at.12 {ETHNIE ABOS
Web THREI S EHABETY,

r3.9. USB /N1 RADEfmZFFRI T %1 ZSRTIIS W,

[armadillo ~1#f abos-ctrl usb-filter help
Usage: abos-ctrl usb-filter [action [arguments]]
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Possible actions:
enable: enabling the USB filter function
disable: disabling the USB filter
list-devices [--verbose]: list currently connected USB devices
List-rules [--verbose]: list currently USB device allowlist
reset-rules [--force]: reset USB device allowlist
with —--force option, do not prompt
allow-device [--vendor-id VID] [--product-id PID]
[--model MODEL] [--usb-interfaces INTERFACES]
[--serial SERIAL]: add device to the allowlist
Omitted parameters are stored as wildcard
parameters can be checked with list-devices and
list-rules --verbose flag
allow-device {DEVID}: allow connected USB devices specified by ID to connect,
and add device’s information to the allowlist
ID can be checked with “abos-ctrl usb-filter list-devices’
block-device {DEVID}: block alllowed USB devices specified by ID to connect,
and delete device’s information from the allowlist
ID can be checked with “abos-ctrl usb-filter list-devices’
allow-class [CLASS]...: create allow rule for each USB device class
the string for 'CLASS’ can be found by running
“abos-ctrl usb-filter allow-class”
remove-rule {RULEID}...: remove the allow rule specified by ID
ID can be checked with “abos-ctrl usb-filter list-rules’
help: show this message

X 6.232 USB EfhligmEz=EE92 IV VR

SWUpdate n'5 USB #zfitdlEEEDREZZE I 2FIEZ Armadillo U1 b D Howto TR L T
WET DT, RERBEIFSSEREIW,

Armadillo %1 b Howto "SWUpdate ZF\\T USB #EiH{HSEEOREZIT S,

https://armadillo.atmark-techno.com/howto/setting-usb-filter-with-swupdate

6.31.3.1. USB ##uhliEtseE = B2/ B3 %

IR7E USB BE#&l S aENE IMNE N IE TR 6.233. USB 4 EISRE DIREE A T 5, ITRT
OAX Y REETIT DI ETHERTEET,

[armadillo “]# abos-ctrl usb-filter
Currently USB filter is disabled.

6.233 USB #ithl{EREEDNEZHERT 5

¥ 6.234. USB #Efhl ke Z BT %) ICRIT IV RZRTI S & T USB HfichliEEaE
ZBEMETEET,
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[armadillo ~]# abos-ctrl usb-filter enable
USB filter enabled.
please reboot to apply rules to currently connected devices

6.234 USB #inhlEEEE=aMEs %

BbLich &R nfc USB 7/ Zd, BREULEFRIIL—ILICLTch > TEFRI/EEE S N E T,
TI7A IR TRERETOTNA AFEEENET,

' 6.235. USB #EfichllitkeeZ EME T %) (ORI AVY RZRITT S & T, USB ekl
EEMETEXY,

[armadillo ~1# abos-ctrl usb-filter disable
USB filter disabled.
please reboot to apply rules to currently connected devices

¥ 6.235 USB #ZimHI{EeeZ EMLT 5
6.31.3.2. #ftAEHD USB TINA XAD—EZKRRIT S

X 6.236. #FHNTWB USB T/N\AM RZ U XAKNT 3, ITRTIVY REEITI S ET, Armadillo
[CEHREINTWBELETO USB FNNA1 ADI) AN ERRULET,

[armadillo ~]# abos—ctrl usb-filter List-devices

1 block "001:003” "046d” ”"08e5” "HD Pro Webcam C920” ”:0e0100:00200:010100:010200:"
”046d HD Pro Webcam C920” ”/devices/platform/soc@0/32f10100. usb/38100000. dwc3/xhci-hcd. 1. auto/
ush1/1-1"

X 6.236 #HRENTWB USB F/IN1XZUR KT S

TTIDE T DDTNAADERZEAR—ARYID TRLUTWE T, KIIMAZRL TWLWB DI
% 6.36. 7/\A XU XM DRINDERR) 2SRU T LS,

# 6.36 T/\1 XY X b DEF DR

13518 gg?g%xﬂ%b%ton5HDTﬁgUSBFN{Z%%ﬁVE??%@Eﬁ%?&bTﬁ%
FES

23518 ZDTINA ANREFH (allow) SN TWBH, ELS(block) 2N TWBHhZERULET

3% ZOFINA RICED Y5> TWVWB USB NRABEET/NA RABESDRFTY

4318 ZFOFNARADRY ST —ID TY

5318 ZOTNARADEFILID TY

6518 ZFOTFNARADETILETY

7518 FDOTFINAADUSBIZRA—RTY, TNARICL>TIFERFETZ2HDHHD,. ""(OO
VIRYID TRREINET

8%IH ZOTFNARADYIFZINE S TS, —RICAUHRATH > CHEERS CIC—BRETT

9318 ZOTFNARICEID Y5> TWB/sys UTOT 4 LI KNUIRRATY

6.31.3.3. USB /N1 RD#EH{EZEFAT S

X 6.236. EHNTWBUSB TN\ X%ZYZXNTZ; OOV REETLT. 258D Tblock,
ERS>TWVWBTNARAFETENTVWETNNAATY, COTF/N\NARICHULT, " 6.237. E8E LT
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USB FN\A XA %ZFAT %, [CRITANVYREERTI S ETERZTFIL, SEEERINEELTH
FRLET,

[armadillo “]#f abos-ctrl usb-filter allow-device 1 (1
allowed the following device:
”001:003” "046d” "08e5” "HD Pro Webcam C920” ”:0e0100:020200:010100:010200:"
”046d HD Pro Webcam €920” ”/devices/platform/soc@0/32f10100. usb/38100000. dwc3/xhci-hcd. 1. auto/

usb1/1-1” @

6.237 8E L fc USB /N1 X ZFFRI T %

(1) ZOFEITIE. "X 6.236. #HHEESNTWB USBTF/NNA A2 UARNT S, OOV REZEFTLTID A
1DFNAAZHFALTVWET
(2] A SN T/INA ADBEBIRRSINET

Fle. R —/EFTILID PP UTZIESRBREDBRZRS > THl> TWBHEIE. TS5 DEHRE
BWT USB /N1 RDEHZHA TSI EHAEETT,

[armadillo ~J# abos-ctrl usb-filter allow-device ¥
—-vendor-id ”046d” ¥
——product-id "08e5” ¥
—-model "HD Pro Webcam C920” ¥
—-usb-interfaces ”:0e0100:0e0200:010100:010200:" ¥
—-serial ”"046d HD Pro Webcam C920”
allowed the following device:
”046d” ”08e5” "HD Pro Webcam C920” ”:0e0100:0e0200:010100:010200:” ”046d HD Pro Webcam C920”

6.238 /XX —F TIEE L USB T/N1 A %ZFH AT %

'Y 6.238. /NTA—=F TEELc USB /N1 XZFFA T 5,1 [CEWVWT. 1 D ED/NSA—=FhH'5
ESNTWRWEER, ZOEELABN T/ X=FETAILRA—RELTHRDNET, ZDHA.
TINARZzEmMUILEEIC, BELNTIA=FEIRZR2IC—HLTWNIE TIILRA-RELTHR
PRTWBNSGAX=IPMATH > THT /A ADERMFFRISNK T,

Armadillo IZ##: LT3 USB /N1 ZD/NS A —F &RAND ) IERT
OV RERTIZZET. 'R 6.238. /85 A—F TIHEL 2 USB 7N\
A 2EHA T2 ICEETNENGA—FERANZZENTEET,

/ Armadillo IC#EfitsnTWd USB F/N1r XA THNIE K 6.239.

[armadillo ~1# abos-ctrl usb-filter list-devices -v

1 block "001:003” --vendor-id "046d” --product-id "08e5” --model
"HD Pro _Webcam C920” --usb-interfaces ":0e0100:0e0200:010100:010200:” —-
serial ”046d HD Pro Webcam €920” ”/devices/platform/soc@0/32f10100. usb/
38100000. dwc3/xhci-hcd. 1. auto/usb1/1-1”

X 6.239 Armadillo (c#E#: L TW3 USB F/81 ADJ/RS X —5 HFNRDB
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6.31.3.4. USB /N1 RDEHRZETT S

X 6.236. RSN TWB USB FNNARAZEURKT S, OOV REETLT, 25BN Tallow,
ERS>TWVWBTNA RAFHFASNTVWEZTINAATT, COTF/NARICHULT, " 6.240. E8E LT
USB FN\A R &ZEEFT 3, ICRTANVNV RZRTIT B ETERZIES L. SBEERSNLELTD
BEELET,

[armadillo ~J# abos-ctrl usb-filter block-device 1 (1]
blocked the following device:
”001:003” "046d” "08e5” "HD Pro Webcam C920” ”:0e0100:020200:010100:010200:”
”046d HD Pro Webcam C920” ”/devices/platform/soc@0/32f10100. usb/38100000. dwc3/xhci-hcd. 1. auto/

usb1/1-1” @

X 6.240 8 LU fc USB T/N\A XA &EBIT 3

(1) ZOHITIE. "R 6.236. SN TWB USBTFNARAZ Y ARNT D, OOV REEFTLTIDA
1 OFNAAZEEFLTWET

@ EEINLETNARADBERIRTREINEKT
6.31.3.5. USB /N1 XU 5 RAB{T USB T/\1 ADEHmZFFT 5

'6.31.3.3. USB 7/\1 ADEHEZHFA T 2, OFIETIE. USB TN ZADRYF— D »7O5 7
NID. YUZINBESHENEE—RUETNNARADAHZHFAILEXT, TDHRERICAXA—H—DREUTI/N
ARATH>TH, YVIUTZILESH—HRUBWVWEFIINETA, T I TlE. TUSB XE DERFKIFED
X—H—DEDERTH > THETHATEH. USB WA TREDERIFIERTT D, EWofl—IL%E
FRICIEN T 2HBEZBNULUE T,

abos-ctrl usb-filter allow-class AY¥ > RZHWT, I8 UL USB T/I\A1 RV S RADHEHFRT S
ENTEZXT, HlELT, TK 6.241. 5L USB FNA RV S AXA%EFHFIT 3, Tk, USB
MassStorage 7 Z ADT/\A A(USB XEURE)EHFAILET,

[armadillo ~1# abos-ctrl usb-filter allow-class MassStorage

6.241 I8E UL USB T/INA RV Z X ZFAT 3

" 6.241. #8E UTc USB TN\A RV S X %ZFR T 51 OHITIE. 518 & L T"MassStorage"Z157E
LTWEITH, fIICHIBETEZTNA RV ZANGDET, 'K 6.242. I5EFEEAR USB 7/\1 XY
SRAEWRT S, ICRIAVVREETIBZIET, BIBMEVTIRE TS AXFNEMIETEET,

[armadillo ~J# abos-ctrl usb-filter allow-class
supported USB device classes:

Audio

CDC

HID

Physical

Image

Printer

MassStorage

Hub

CDCdata

SmartCard
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ContentSecurity
Video
PersonalHealthCare

X 6.242 FEEFIRE/R USB T/I\A R I S A Z MR

& USB /N1 XU Z RcDWTI&, Defined Class Codes [https://www.usb.org/defined-class-
codes] &R L TLZE L\,

1 DOFNNARATEEBDODTINARI ZAEE STWBIEE., ZFZOT/INAADETDTINA RT T ADEF
AZINTULWRIFNIERFHE I NETEA., AIZIE. "X 6.236. #FHINTWBHUSB /N1 A2 XAKNT B,
D1 FBHICTEHSNTWS USB A XZIE Video & Audio D2 DDTF/NA RV TR EF->TWET,
ZDTINA AL, Video & Audio ADT/INA RV Z A ZHF L TWBIGEICR#MINET,

6.31.3.6. EEAEHD USB FN\A XAFAII—ILZ2RTT B

' 6.237. #8E LT USB 7/\A R Z25FRI 9 %1 ¥ X 6.240. f8E L7c USB 7/\+1 RZ2HEET 51,
X 6.241. 8L USB TINA RIS AZFFAT %, 2XRTI D& USB T/NA RDFFRIIL—ILHE
ENFEI, HFANL—NLICEHESNTWET/NNA R F, ERSnfcESICT BN, FATEET,

' 6.243. ERAEHD USB T/N\A RAFFAII—ILERRI %1 ICRIAVY R ZRTI S & THRRE
DHFFAIIL—ILD—EEZRRTEEXT,

[armadillo “]# abos-ctrl usb-filter List-rules

1 class MassStorage

2 device "046d” "08e5” "HD Pro Webcam C920” ”:0e0100:0¢0200:010100:010200:”
”046d_HD Pro Webcam_C920”

6.243 EREFHD USB /N1 AFAII—ILERTT %

BITORAIDEIEIF. ZDIL—ILICEID Hfc>7c ID T, 2D ID & IL—ILZ@ERICHIBRT DBRICHE
AEnxd, #Fifllld '6.31.3.7. ERFHD USB T/\A AFAIIL—ILZHIFRT %51 2ZBL T LS W,

2B DOXFIE. FDIL—ILNTINA AT Z ABADHFAI—ILTHZH. T/\14 ABEBDERICE
DW=l THdahERLET,
ZDHH class THNIEX, DI —=ILIET /N4 R0 ABMOFHFRIL—IL( 76.31.3.5. USB 7/\1 X
U S ZABAT USB FNNA ADEREHFAT 5, IcLko>TEMEhZIL—=IL)TH D, 3FBDXETIE
#HFre9d% USB FINAM RTTRAEZTY,
ZDHHY device THNIX, YEZDIL—ILIEZT /N4 AEBDBFERICEDWFRIL—IL( '6.31.3.3. USB
TINA ADERZEHFAT S, IcL>TEMENIZIL—=IL)THD., LIBEOXFEFNEZFDEREIC—R LT
INA ARSI NS t?&“hb\ﬁjén%}b ILTY, ZDFED IFELUBEDOXFIDOEKE 'k 6.37.
2 5IE A device DEZDFHAIL—ILY A NDRFOERR; ICRULET,

& 6.37 2 518 1® device D & EDFFRIIL—ILY X h DEFIDERR

33518 COI=ICL > THFRASNBZRYS—IDTY

4518 D= NICK>THFASINZDETFTILIDTYT

5318 COI—=ICEL > THRAISNDETILATT

6318 ZDI=IcL>THAETNZ USB YT XO—RTY, ERHZBEHE2THEE—RULS
BOHFUINET

7518 ZOIN=INCE>THFASINZD VU TILESTY

1 20— I)LICDE T TTRESh. EHEULETNNAADLTOIL—=ILDOSEENI T DTEHMmEUL
TWNIFFITENET,
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6.31.3.7. EEAEHD USB 7/\1 XFFRIIL—ILZHIERT %

EHEULHFAIIL—IVSHIBRT 52 ENTEXRT, BRI %2 & TZDTI/\A R SHERKICERDE
BENFERATERLRDET,

X 6.243. EEEHD USB 7/\A AFFRIL—ILZRRT ) ITRIWRRD EZIT. "MassStorage" D
o EHIBRT 201% TN 6.244. EEAHD USB /N1 RFHFAIL—ILEHIBRYT %1 ICRULET,

[armadillo ~J# abos-ctrl usb-filter remove-rule 1
[armadillo “]# abos-ctrl usb-filter List-rules

1 device "046d” ”08e5” "HD Pro Webcam C920” ”:0e0100:0e0200:010100:010200:”
”046d HD Pro Webcam €920”

6.244 EEEHD USB 7/\A1 AFFRIIL—ILZHIFRT

6.31.4. EdgeLock SEO50 ZFfIRALcF—A KL —Y

NXP @ EdgelLock SE050 (& loT 77U — 3 vBEHDEF 27 ILAY R TT, 759 ¥aXE
VERBLTHED, RESNCWMEEEANLICERIT 2 ER<BSLBICHETEEXY, I TR
Egelock SEO50 Z+—X ML —Y & UTHAT 2 HEZHBALET,

/ EdgelLock SE050 DFMICDOWTIFUTOTF—4% > —hE2SRBULTLE
YA

SEO50 datasheet

https://www.nxp.com/docs/en/data-sheet/SEO050-
DATASHEET.pdf

6.31.4.1. EdgelLock SEO5x Plug & Trust Middleware

Edgelock SEO50 ZF|AT 57cbDY T ho 7 & LT, NXP 5 2 RJ)LD =7 EdgelLock SEQ5x
Plug & Trust Middleware (X F. Plug & Trust Middleware) BMftEnTWE T, =2 L. EILRE
HFNA F U EREEIN BV HFIAREICEDETEILRORENH D £,

Armadillo Base OS T(& Alpine Linux & Debian GNU/Linux @7 Ic Plug & Trust Middleware @
EILREBEHICY TF—IZRBHUTWET, LUTIE Plug & Trust Middleware FiZDY 7 K7 27 X5 v
JTY, REFOEI RFH/y F—IFHRWEAOTOY 7ICEDET,
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SRR

~

SoC
Container
Application
A A A
seb0x-tools plug-and-trust-tools OpenSSL
¥ ¥ ]

plug-and-trust

Armadillo Base OS

.

podman

[

imx_i2c

kLinux

A

1

}

Edgelock SE050

)

X 6.245 Plug & Trust Middleware OREZEDY 7 NIV PRI v Y

RBEHELTWB NNy T —JEUTDEED T,

% 6.38 Plug & Trust Middle @/y o —

NRyor—y

AE

plug-and-trust

Plug & Trust Middleware @ EJL RBEHZ1 T U B,
OpenSSL engine &%,

plug-and-trust-dev

Plug & Trust Middleware OBZER 7 7L, 77U —2 3
VHREICFIATER T,

plug-and-trust-tools

Plug & Trust Middleware IC&&EN2 T I 7 TUo—2 3
V. B/INEBOENMERESY —IL (se05x_Minimal) Yi%EEvrEE
1EIRZ ST 5V —/L (se05x_GetInfo) 7% &,

se05x-tools

JERTRESEIT OROFTHAEEY —IL,

Armadillo Base OS B’ 2T ANV E2—Y 3y EN—I3VR@EUTOEED T,

% 6.39 Plug & Trust Middleware @t 7R— k

TFAANYE2—Y3Yy N=Y3a>
Alpine Linux 3.21

Debian GNU/Linux 11 (bullseye)
Debian GNU/Linux 12 (bookworm)

/

AAA RERBERTIEFABALEN=Y 3 VIEUTDEE D TY,
- Plug & Trust Middleware : 04.02.00

- plug-and-trust : 4.2.0
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- seObx-tools : 1.2.2

6.31.4.2. EdgeLock SE050 #&%hlcd %
EdgelLock SE050 (& ENA EVMNFH—Khand &BMELINE T,

Armadillo-X2 @ Edgelock SEO50 (377 # )L b TEBNICEZM LS . XY —TE— RFRIEEML
ENBLIICB>TVNBH, REFRETT,

6.31.4.3. Plug & Trust Middleware @1 > X k—)JL
Debian & Alpine Linux IZXIG L XTI A, I 2 Tld Alpine Linux TEEZEDHE T,

YT+ %&b EIFdieshic. /etc/atmark/containers 7« L7 kU IZ. plug-and-trust.conf 7 7
AL TFTOABTIERL XTI,

[armadillo “J# vi /etc/atmark/containers/plug-and-trust. conf
set_image docker.io/alpine

add armadillo env

add devices "${AT SE PARAM%:x}”

add_volumes /etc/apk:/etc/apk:ro

set _command sleep infinity

Debian #f|HY 2154 1%. at-debian OF|BEEE#SH L XTI, at-debian
/ 37y "= T7 7 /ICL2HEEREHDRIETI, apt-get install =
FAELULTAYRAR=LLTLZE W,

'6.25. 7Y NN—UT 0 /DRHITZAA—-I%FES) 25EICLTL
U\,

N—RXERBalpine AT FZ2A VAR —=)LULET,

[armadillo ~1# abos-ctrl podman-rw pull docker.io/alpine

A+ L,. AT FDOHRICADEY,

[armadillo ~]# podman_start plug-and-trust
[armadillo ~]# podman exec -it plug-and-trust sh

LTI Z—hmHH3i5E1E. Armadillo Base OS ®J/N—3 3 Y & RHIC
9 %h\. plug-and-trust.conf ZEZTMI THEETLTH TSI,

[armadillo ~]# podman start plug-and-trust
error: plug-and-trust: device does not exist
[armadillo “1# vi /etc/atmark/containers/plug-and-trust. conf
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TS FafR

set _image docker.io/alpine

export AT _SE_PARAM="$(device-info —--se-param)”
add args -—env=AT SE PARAM

add devices "${AT _SE_PARAM%:x}”

add_volumes /etc/apk:/etc/apk:ro

set_command sleep infinity

Ny T —=I%AVAR—=ILULET,

[container /]# cd
[container ~1#f apk add se@5x-tools plug-and-trust-tools

MADOLOHICREEHEREL LT,

[container ~]#f export OPENSSL CONF=/etc/plug-and-trust/openssl11 sss se050. cnf
[container ~1# export EX SSS BOOT SSS PORT="$AT SE_PARAM”

AV AM—I)LEBRBRTEI RO 5125, se05x_Getinfo T EdgelLock SEQ50 D ENERESE % fERR
T PUVERRICEHINTZEUTOLSHATNEHAEINET,

VS

App
App
App
SSS

App
App
App
SSS

SSS
SSS
App
App

App
App
App
App
App
App
App
App
App
App
App

:INFO
:INFO
:INFO
:INFO
00 A0
01 00
54 50
:WARN
:INFO
:INFO
:INFO
00 A0
01 00
54 50
:WARN
:WARN
:WARN
:INFO
04 00
1E 90
:WARN
:INFO
:INFO
:INFO
:INFO
:INFO
:INFO
:INFO
:INFO
:INFO
:INFO

[container ~1# seB5x GetInfo

:PlugAndTrust_v04. 02,00 20220524

:Running se05x _GetInfo

:Using PortName="/dev/i2¢c-2:0x48" (ENV: EX SSS BOOT SSS PORT=/dev/i2c-2:0x48)
:atr (Len=35)

00 00
00 00
4F

03 96 04 03 E8 00 FE 02 0B 03 E8 08
00 64 00 00 OA 4A 43 4F 50 34 20 41

:No SemsLite Applet Available.

:Running seB@5x_GetInfo

:Using PortName="/dev/i2¢c-2:0x48" (ENV: EX SSS BOOT SSS PORT=/dev/i2c-2:0x48)
:atr (Len=35)

00 00
00 00
4F

03 96 04 03 E8 00 FE 02 0B 03 E8 08
00 64 00 00 0A 4A 43 4F 50 34 20 41

:Communication channel is Plain.

:11INot recommended for production use.!!l

CHERR R A R R R S A R R R R R 1
:uid (Len=18)

50 01

EA 31 EF DE 83 23 DA 04 OF 81 AA 2A

CHERAR ARG R R A R S R R R A R b
:Applet Major = 3

:Applet Minor
:Applet patch

1
1

:AppletConfig = 6FFF

:With
:With
:With
:With
:With
:With

ECDSA_ECDH_ECDHE
EDDSA

DH_MONT

HMAC

RSA PLAIN

RSA CRT
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App  :INFO :With AES
App  :INFO :With DES
App  :INFO :With PBKDF
App  :INFO :With TLS
App  :INFO :With MIFARE
App  :INFO :With I2CM
(1)

Bk Plug & Trust Middleware ZF|H 9 %7 DEfZ i D £,
6.31.4.4. Plug & Trust Middleware %3&FE9 %

T ZH5IFERRIC Plug & Trust Middleware ZF\W T EdgelLock SEO50 = #E3 2 A 5% L
TWEET,

EdgelLock SEO50 DREEnfcgEFAT S
plug-and-trust /v 4 —(C & OpenSSL engine D24 77 UMNEENTE D, OpenSSL = FIE
U TRI#EMIC EdgelLock SE050 %#ET 2 EMTEET, T I TIEHIE LT, EdgelLock SEOQ50
DOF v TEERICEZAENTEZE> T OpenSSL TEL EBRDIRIAEZITVWET,
FI. ROANYRTYUT77LYRF—ZEHRBLET,
- keyid = OxFOOO0O100

- Cloud connection key O (prime256v1)

[container ~1# se@5x getkey OxF0000100 refkey.pem ”"$AT SE PARAM”
1 (HE])

[container ~1#f Ls

refkey. pem ‘,

(1) refkey.pem MNEREINEX T,
%7 Fv TEERICEZAENRICONT
6.31.45. fREHH ZSRU TS,
p? YI77LUYRXAF—IEDONVT

6.31.45. e ZZRUTILLS L,

ROAXY Y RTELZLT sigbin ZEBUE 9, message.txt [FEEDT7 71 ILZEZABRLTLIZE L,
BEULEY 77 LY XF— refkey.pem ZFIBLET,

[container ~1# echo "This is test” > message. txt
[container ~1# openssl dgst -sha256 -sign refkey.pem -out sig.bin message. txt
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ssse-flw: EmbSe Init(): Entry
App :INFO :Using PortName="/dev/i2c-2:0x48" (ENV: EX_SSS BOOT SSS PORT=/dev/i2c-2:0x48)
sss  :INFO :atr (Len=35)

00 A0 00 00 03 96 04 03 E8 00 FE 02 0B 03 E8 08

01 00 00 00 00 64 00 00 0A 4A 43 4F 50 34 20 41

54 50 4F
SSS :WARN :Communication channel is Plain.
sss  :WARN :!lINot recommended for production use.!!!l

ssse-flw: Version: 1.0.5

ssse-flw: EmbSe Init(): Exit

ssse-flw: Control Command EMBSE LOG LEVEL; requested log level = 4
[container ~J# Ls

message. txt refkey.pem sig.bin ‘)

(1) sig.bin NMEKRENEX T,
EEDNELWHES I ZHERIT DIcHICERZIRIEL X T,

[container ~1# openssl dgst -sha256 -prverify refkey.pem -signature sig.bin message. txt
ssse-flw: EmbSe Init(): Entry
App  :INFO :Using PortName="/dev/i2c-2:0x48" (ENV: EX SSS BOOT SSS PORT=/dev/i2c-2:0x48)
sss  :INFO :atr (Len=35)

00 AD 00 00 03 96 04 03 E8 00 FE 02 0B 03 E8 08

01 00 00 00 00 64 00 00 0A 4A 43 4F 50 34 20 41

54 50 4F
SSs :WARN :Communication channel is Plain.
sss  :WARN :!!INot recommended for production use,!!!

ssse-flw: Version: 1,0.5

ssse-flw: EmbSe Init(): Exit

ssse-flw: Control Command EMBSE LOG LEVEL; requested log level = 4
Verified OK

oI RY—ERICERT DDICEREZAAI NI EGAEZ
FTEHEFIUTZSRBLUTLLIEEWArmadillo-loT — ko 1 G4 @Al
DRATIN, AEETERIUFIETHRBWLEITED),

EdgelLock SEO50 Z{£F LT AWS loT Core N¥i#% 9 %

https://armadillo.atmark-techno.com/howto/
connect_to_aws_iot_core_for_aiot_g4

Edgelock SEOQ50 &AL T Azure loT Hub N6t 9 %

https://armadillo.atmark-techno.com/howto/
connect_azure_iot_hub_for_aiot_g4

I—Y-NERURERELTHRTS

Edgelock SEO50 CTlEA—H—MN4ERUIERERFIDIEHTELRT, — EREFINLRIE. 0D
FEBSUEBICHIAT DI ENTEDLSICRDET, 2ZTEAIE LT, 22— —#%FREL T openssl
cms CHESILEESZETLTHET,
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OB TERENZ 7 7AILOKREIZHAL X T,
- key.pem: openss| TER S N cZHE
. cert.pem: openssl TERINIzBZEHE (NFHE)
- refkey.pem: SEO50 ICRTF U IcMZEHE key.pem ZFERT2HDI T 7LV AF—
- message.txt: FED 7 71l
- message.enc: message.txt ZES{t L7 71
- message.dec: message.enc #885Li7 71 Il

LUEDEED 2. 76.31.4.4. Plug & Trust Middleware %3E&R9 %) TER LT 71 ILISHEIBRL
9,

[container “1#f rm -rf x*

F£9. ECC Oh#R prime256v] OHEZEMR LT, AEHEOBRITBELLET,

[container “1# openssl req -x509 -nodes -days 3650 -newkey ec ¥
-pkeyopt ec_paramgen curve:prime256vl -keyout key.pem -out cert.pem

AR UEREEBEHHEE% EdgelLock SEO50 (cf®%F UL £9, EdgelLock SEO50 Tl keyid hY
0x00000001 A5 Ox7BFFFFFF & TR SN TED., 50kB DA KL —IDEBHEHINTWVWET,
ferel. SB7YNN—0F7 0 /D—8ANL—YZFHAT 2 FETHD6H. Armadillo-X2 TFHIFHT
E5 keyid BLUVCRANL—VREFLUTOED £ERDFET,

- keyid: OxO0000001 ~ Ox7BFEFFFF
- ANL—YRE: 35kB

[container ~1# se@5x setkey -f 0x10 key.pem "$AT SE PARAM”
[container ~1# se@5x _setkey -f 0x11 cert.pem "$AT SE PARAM”

SE050 I[CHpZ## key.pem ZREFLD T, RHZFE I key.pem ZHIBRL £,

[container ~1# rm -rf key. pem

/ Secure Object ICDWTDFHLWEIRIFUTESHBL TS,

SEO50A/B/C/D/F APDU Specification

https://www.nxp.com/search?keyword=AN12413
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Edgelock SEQOS0 IC 77 ERT B &ICIEDET, £Dleed. 771
VAT LLED key.pem FERMNICDHDEHDFEA, EF21UT+ £, HI
BRIZBCEZHEMHLET,

W §% Edgelock SEO50 ICRTFICEINLIcH &id. AT BERIC

Ox10 ICRELIMEREFRIT ZLHDY 77 L v AF— refkey.pem ZER UL XTI,

[container ~1# se@5x getkey 0x10 refkey.pem “$AT SE PARAM”

%7 DI77LYRAF—ICDWT
'6.31.45. #E#E, Z=Z=RULTLEE W,

BEREFICREN D M certpem Z{E> THES{LL XTI, message.txt FEBEDT 7 ILZzH
BLTLIEE0,

[container ~1# echo "This is test” > message. txt

[container ~1#f openssl cms -encrypt -binary -aes256 -in message. txt ¥
-out message.enc cert.pem

[container ~1ff Ls

cert.pem message.enc message.txt refkey.pem ‘]

(1) message.txt Z#E5{t U fc message.enc BB NE T,

UTEHLERTHTID, BSLehic 7 7MILBUTOLSBRBICEDTT,

[container “]#f cat message.enc

MIME-Version: 1.0

Content-Disposition: attachment; filename="smime.p7m”

Content-Type: application/pkcs7-mime; smime-type=enveloped-data; name="smime.p7m”
Content-Transfer-Encoding: base64

MIIBWgYJKoZIhvcNAQcDoIIBSzCCAUcCAQIxggECoYH/AgEDOFGhTzAJBgcqhkjO
PQIBAOIABPFaZ4KiT2MfZYLMgyhKmTRMeU8+dOwLVW9qe5 L6QuFgPUMIVa5Q/jC1
teAvZV1i90gmGmvH+GgkFy2rVKpvYEowGAYJKAEFEIZIPwACMASGCWCGSAF LAwQB
LTCB;jDCBi TBAMEUxCzAJBgNVBAYTAkFVMRMWEQYDVQQIDApTL21 LLVNOYXR LMSEw
HwYDVQQKDBhJbnR Lecmb LdCBXaWRnaXRzIFBOeSBMAGQCFB7+NC1Xtvz603ptiaPN
hHankocSBCgVCiONik9gab2iWroRv4VLp35RKBGY/YRv40ytUgEzOV7e jHTzoFPa
MDwGCSqGSIb3DQEHATAABg LghkgBZOMEASOEEL4YFnOm8QCBHSBJZHeWV16AEEWY
AlzrhnvA3ji0YZCX4e4d=

EdgelLock SE050 DF—A KL —Y(CHh2WBREF>TESLET,

[container ~1#f openssl cms -decrypt —in message.enc -out message.dec ¥
-inkey refkey. pem
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[container ~1# cat message.dec
This is test

I—Y-IMREUVRZHIFRT 2

6.31.4.4. Plug & Trust Middleware Z;EM 9 %1 T Edgelock SEO50 (C 21— —h &R L fcifgz
HIBR T 2 A EZBNUET, FERELIXL T, BERRELULBORNS 1 DEFTZREATHIRRT 22
EIFTEEFH A, Edgelock SEO50 AICREINTWS I —H—HRELEZ I NTHIBRL., Z0%
B TEERRADTEIKIEBR LU ETSERLIEE W,

'6.31.4.5. RS, THBNLTWS, FaICESAETNI-RERAEG
HIBREh EE Ao

EdgelLock SEO50 WICRFENTWBI—T—DREF LB Z I NTHIBRI 22V Rz K 6.246.
EdgelLock SEO50 RICREFESNTVWE I - —DNREFL LB Z INTHIRT 5, IERLET,

[container ~J# export OPENSSL CONF=/etc/plug-and-trust/openssl11_sss se050. cnf
[container ~]# export EX SSS BOOT SSS PORT="$AT SE PARAM”

[container ~]#f se@5x reset -y

: (A18)

secure objects have been successfully removed.

6.246 EdgelLock SE050 RICREINTWRI—Y—DMEELBE IR THIRT 2
HIBRR. RESIN TV keyid o HEZFHAHZESIEULTHRKUET,

[container i se@5x getkey 0x10 refkey "$AT SE PARAM”
: (&8)

failed to retrieve handle with keyid.

keyid may be invalid. please check keyid.

failure occurred in sss api (kStatus SSS Fail)

6.247 HIBRL e —Y —bMREFE LR ZFRALHES ELTHS

6.31.4.5. FiEFHHA
BHEE ARSI NcR@E X509 FEAE

EdgelLock SEO50 @7 Z v ¥ a XEVICIEF Yy TRERICEZATFNLF Y TEFHHEE NXP (L8
A3z X509 iEAAEZEARIBFLTWET, TNSOHEPIEHEEIE Armadillo-X2 ZBARICT CICZEFD
FXDRRETITUVRY—ERRBRED PKI ICFBTELXT, FHIICEZTIAHDINTCIRETEEZAREIL
HBDT, I—F—DORVIAAEZEMI S EHAETI,

<122V, FAFBER keyid, BROEE. BMEI SAEDEHNTUVX

/ EAMESAASNRBETRATICOVWTEIUTORF XY R ZERULT
ER
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&, Armadillo-X2 ICHEEH I TW3 EdgelLock SEO50 (& Variant C
T3,

SEO50 configuration

https://www.nxp.com/search?keyword=AN12436

DI77LYRF—

EdgelLock SEO50 IEMEEMNMALICEL UFE A, Ihid. WoTlcAfE%E Edgelock SEO50 (&
SADEMBERZRSEHI I ENTERW HIERPESRZIFTE) EVWSHAKRTRESINTVWET, K
BENFYTOHRICH B, ECHDYA NDOFLERLBEZF I DAAEZR/IHICE. MENICTF Y
TEERLDBBEEWS ZEICR>TEET,

MEZREZREHT CENTERWERT, EDOLSICWBRRZFAITZNEVNWDSE, VT 7LV RF—
EFENDEHFB T 7AILTRELULES, V77 LY AF—EMWERD T 4 —N v NTRESINXITHN
NAFBRPDOHAEH T, FNUADEIEFERBYY I —DBRICE>TWET, VI7PLYRAF—%T 7
AV AT LICBEWTHEWT, EdgelLock SEOS0 ZFATIRFICEFD 7 7 ILZMBERD KL SICHES
&, Plug & Trust Middleware Ic& %% OpenSSL @ engine > 73 UM 7 v o LT EdgelLock
SEOS0 (77 EAULET,

e05x-tools

se0bx-tools & EdgelLock SEO50 Z#*—A ML —Y EULTHRAITZLHDY—IL T, 7V hNY—
277 /Hh5 Armadillo Base OS MIFICY U —XEINTWVWET, se05x-tools DAZFLETIE Plug & Trust
Middleware ZFJFBLU TWE T,

XY B I ESROBEIIUTOEED T,
se05x-tools THR—k&h 3 ECC h—7

- prime192v1, secp224rl, prime256v1, secp384r1, secpb521ri
se05x-tools THR—k =h 3 RSA #R

- 1024bit, 2048bit, 3072bit, 4096bit

/ Secure Object ICDWTDFLWEIRIFUTESEBL T EE W,

SEO50A/B/C/D/F APDU Specification

https://www.nxp.com/search?keyword=AN12413

6.31.5. T/\y JHEEZFA U %
TTTE. TNy THEEEERL 3R T ORBICOVWTHBALET,
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TINy TR OMRZE LEEBLDICHET — X TRBLLTRBSBVWHDTY, BHEd'
MBICHAS NS EHETAROBEMICEMRZRELEX I, LML, REEBICE>TEMTHHEWS
ZEF. FARICHBEICE > THEABGENFREBDEEIT. BESNIEHMOERFEICK > T,
TINY TEREDNRDEATHDERTELHDET, EFaUT A UVRTEDML—RATICIRBAEEMED
HBDT, BRCTEDNESHZRA TSI EZ2HEDHLET,

TINy JHEREZRL 5 C EISAREBERBEZIT TR, PYMN—0F

P /ICEBEBITICOVWTHRMNL—RATICGEDET, BUShicr Y5 —

Tr1—AEFIAUBANTELL BB EAETERWLEEXET LSS
FEWULZET,

6.31.5.1. JTAG & SD 7— hZ#E#Ld 3

Armadillo-X2 OHAEEE. JTAG IR— M EBEMBEITHEEINE T, JTAGHBEMBITXTI LK
BENBEDOHSIA—RZERTITSE. AEVZYYTUTRBELF 2 7RERZWMOHIBREDITH
WAREERD T, ZDIcsh, THIFICHTS NIRRT JTAG ZEMEI B Z2HBEHLET,

RIT, SD T7—NIE SD A7« P=$EI 2T THRENT ZEFBIEETT, TORME. SD XT1 7 DE
HPORBICE>TIYRATLAANDEA, SD 7= Z2FBLUcEF 2 77— MRICHIT 2HENEZ SNFE
I, cNSDOURTIE, SD J—hEERICIT D ETHRI S ENAEETT, LML, SD 7—hIiE
VAT LDERDEZEEE>TWEYT, SD J—hEEMLIT 2 &lck>T. eMMC 7— k TIEEEE
TERWRREICHE > 2HEE. AT ITAG OEMEIEDLETHRESINTWSE, ZELEIRT SR
EMTERBRWTINA RICRD (Fa@“é ULHEW) ATEEENH D EEEBLTLIEE L,

VIR 7ORENTT UEBERBICADE, SFER Armadillo IV 7 M 7E2EZATHD
AVAN=ILT 4 RIDREICIED T, Armadillo Base OS TIEEFEIET Uz Armadillo E¢a~
YREEFTITEZCEIRCED, O Armadillo DIL—h 7 7 IV AT LAROYT—hO—45—%ZFDFFE
AVARN=ITARAIAARA=—IJEUVUTERT D ENTEET, FMABERIE 444 HRLULEVRT
LEAVZAN=ITARIICT B #SBLTLLEEI W,

JTAG & SD 7—hEEMMEL UM VY AN =ILT 1« AU Z1ERL T B IC(d abos—ctrl make-installer O
YV RAEZETITBHENC, abos—ctrl installer-setting AV RTEHREULET,

& SD J—hEEMICTDHRETH D, FHFEBAD Armadillo @ JTAG &

/ ERRUTeA Y A N—=ILT ¢« AU %ER U THIEME U7z Armadillo @ JTAG
SD J—MDEFhCHRD I EFHD EFE A

[armadillo /1# abos-ctrl installer-setting

Would you like to disable JTAG in the installer ? [y/N] (1)

y

JTAG disabled setting for production Armadillo has been configured.
Would you like to disable SD boot in the installer ? [y/N] (2]

y
SD boot disabled setting for production Armadillo has been configured.

6.248 1 Y AK—=ILT ¢ AU D JTAG & SD 7— M Z8&E¥{LdT 2
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(1) JTAG # ML T 25B8IEy ZANULET, EMELULABAWESIIAHANTET Enter F—%HL
TLIEEL,

@ SDT-HLEEMELIBZHER Yy ZEANLET. EMELLABWNGSREEANET Enter F—%
LTS W,

HEDHRTEMBEEMESRT BICIE abos—ctrl check-secure AY Y RZEITUE T, disabled DFSIEE
LT B/EICHR>TVETD,

[armadillo /1# abos-ctrl check-secure
- JTAG access disabled for mass production.
- SD boot access disabled for mass production.

& 6.249 JTAG & SD 7— M OREEZHEET S

HEZEDVLEY NI BICIE —reset A S 3% T abos-ctrl installer-setting V¥ K%&EZET
LEd,

[armadillo /]#f abos-ctrl installer-setting —-reset
cleaned up all settings.

6.250 JTAG & SD 7—h0EEEZ )Y hT3

JTAG & SD 7— M DEMLEREEEITLUERIC. abos-ctrl make-installer IV REETLTA
VAN=IT 1 RV EEBRLUE T, AV RETRIIC. Armadillo h V¥ —R v MCERINTED,
M2 10GB U EDZEEZREN3H S microSD I—RBMEAINTWS I EZERLTLEE W, microSD
H—RADODT—HIEFA VAN =T A AVEBRBICEEESNTHEHATULESDT, RERT—YIEF
HINY I 7y TER > TEWVWTL LIV, OVY RETHIIFUTOLSICED XD,

[armadillo /1# abos-ctrl make-installer
Checking if /dev/mmcblkl can be used safely...
It looks like your SD card does not contain an installer image

Download baseos-x2-installer-latest.zip image from armadillo.atmark-techno.com (T170M) ? [y/N] (1)
y
WARNING: it will overwrite your SD card!!

Downloading and extracting image to SD card...
Finished writing baseos-x2-installer-[VERSION]. img, verifying written content...

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] or 16 - 29014): 500 (2]

Checking and growing installer main partition

Trying to install mkfs.exfat (exfatprogs) in memory from internet

fetch https://download. atmark-techno. com/alpine/v3.19/atmark/aarch64/APKINDEX. tar. gz
fetch https://dl-cdn.alpinelinux.org/alpine/v3.19/main/aarch64/APKINDEX. tar. gz
fetch https://dl-cdn.alpinelinux.org/alpine/v3.19/community/aarch64/APKINDEX. tar. gz
(1/1) Installing exfatprogs (1.2.2-r0)

Executing busybox-1.36.1-r15. trigger

OK: 148 MiB in 197 packages

exfatprogs version : 1.2.2

Creating exFAT filesystem(/dev/mmcblk1p2, cluster size=131072)
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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 520.00MiB to max
Installer will disable JTAG access

Installer will disable SD boot after installation
Copying boot image

Copying rootfs

Copying appfs

At subvol app/snapshots/volumes

At subvol app/snapshots/boot volumes

At subvol app/snapshots/boot containers storage
Cleaning up and syncing changes to disk...
Installer updated successfully!

6.251 1 Y AK—=ILT 4 RV 26T B

Q@ yEAHLEY,

(2) AVAM=ITA4RAIVRICA VYA M=)LOVZREZLZWGERE., BRICFERTESE 2 /8—
TaavERELRYAXERLULET,

Minstaller updated successfully!y &FRRESNNIE. EFIC microSD I—RIZA YA ~—=ILT 1 X
JARXR=IZEZTADIENTETVWET, Armadillo 5 microSD I—RZKRELTLZE W, &
@ microSD #H— RZfE> TEER Armadillo IC4 Y XA M=)LZ{T5 &, D Armadillo (& JTAG &
SD 7—hhESESINIcRRBERD £,

6.31.5.2. U-Boot DIREBZHOEEZHIRT S
Armadillo Base OS @ U-Boot (& eMMC DOEEDEEN STRBE M ZEFHARN> TWET,

REDFEWATIELI—F—FTFD eMMC OFEIICEAATEETEAN., eMMC DAL SEEEIN
fc&ELUTH Linux NIELWY— Y X TEEIT 5 &SI UIcWiBEIE. U-Boot DEREBZH #* &H H12E
Ov Y UlcADNEZETY,

imx-boot /N\— 3 3 > 2020.04-at23 LI TIl&. imx-boot-[VERSION]/uboot-imx/configs/
x2_defconfig (C CONFIG ENV WRITEABLE LIST=y ZEMY 5 &. ZEHEAIREC AR U LRBEHUMNIZE
BTEHLRDET,

ZTOZEEOREOEREZHROY X kIiF  imx-boot-[VERSION]/uboot-imx/include/configs/
armadillo x2.h 7 71 JL® CFG_ENV _FLAGS LIST STATIC TE&REUL £X9, CFG ENV FLAGS LIST STATIC (C
JARENTWBIREZHLUNIEETERLBRDET,

BELTWZ AV 740 TlE. ATOREBEZHNEZEARETY .

- upgrade_available & bootcount: O—)L/\y JBEBEICHEREF T, O—IL/\y U HEE% EMIC
9 25E1F% T upgrade_available DF 7 A )L MEHZEICLTL LS,

. ethaddr, ethladdr, ethact & ethprime: X N7 —27 AV Y REEDOZEHTY, T7AILNDT—
RIYYRIEERY NT—0ZFERAUTCELEADTIHEICEESL D A,
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U-Boot @Y —XDEEAHE. ELRAEELCA YA N—ILAEILDVWTIF T6.24.1. 7—hO—
—zZzEILRrRT B, ZZRLTILKLEEW, ELRLEDBDZASAVYRAMN—-ILT B L
CFG_ENV_FLAGS_LIST_STATIC TREUCERRBEEHUNSIEETERLRDFTT,

Ffc. Linux Z#2E L T fw_printenv FZFEAL TH Linux BITIET 7 4L MEPE B REDRIEER
HYUXAMIEEL TWERLWDTEEEINMEVWT T, BHOEICEWVWDH HI5EIF U-Boot D prompt T
LTSSV,

6.31.5.3. U-Boot 7OV 7N EEHICT B

Armadillo Base OS ® U-Boot 77 # JL h T autoboot NERICH > TWE T, autoboot BNBERY
BIRETIFARE 72T« L1 (bootdelay) DEIF—ANZRFE. AADRIFNITEEIMNIC bootcmd %
ETLUT Linux Z8LE T, —H. RESLBEICTF—AANDHZE 7OV T IDRREINT, HAL
BRAVY REEFTITBHIENTEXT, INSODIVY RIEFETHENBREDTIN, WEEHICEST
HWBEABNIBIcHICENBRFRELRDEBET, T TR, RE-SLEBREFOUBEEZEWLT D HE
ZEBEULET,

bootdelay - 2:TT7AI N, 2BFD
- 0 FBEEAERL, KEUF—AATTOY T EDRREND
- -1 : autoboot HFELN
- -2 FERER L. F—ANHEY

'6.31.5.2. U-Boot DIRIBEZHKDOEEZHIRET 51 DFIEZ{ToBEIF imx-boot D uboot-imx/
configs/x2 defconfig [ TCONFIG BOOTDELAY=-2, ZEBIMUTEEL TLEE L\,

BTN T EARERISEE X Armadillo Base OS @ /boot/uboot env.d/no prompt OXRGE 7 71 )L
HES T, FESICEHEZEREITNIXSEROT Yy 77— MNcbBERHINE T,

Ml T6.22. u-boot DIRBEMDIRTE) =2FICL TSIV,

[armadillo “J# vi /boot/uboot env.d/no _prompt (1)

#f bootdelay % -2 ICERETBHZ & T U-Boot 7OV T MNEEMELLET
bootde lay=-2

[armadillo “J# persist _file -v /boot/uboot env.d/no _prompt (2)

" /boot/uboot_env.d/no_prompt’ -> ' /mnt/boot/uboot env.d/no_prompt’
[armadillo “]# fw _setenv -s /boot/uboot env.d/no_prompt (3]
Environment 0K, copy 0

[armadillo ~]# fw printenv | grep bootdelay (4]

bootdelay=-2

AV T4 7774 2ERLET,

77 EKGEIELET,

TR EEZIAHFT, swupdate TEZATHEREEBNICTONTWVWET,
EZANEEREERLE T,

(-~ o)

r6.31.5.2. U-Boot DIBEZHOZETEAEIRT 2, %E1T-> THVWBAIC
CONFIG_BOOTDELAY ik E B8 = h ¥ ., & 7
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CONFIG ENV WRITEABLE LIST 339 %hH'. /boot/uboot env.d TE&E L
TLEE W,

CZTHRALIEUACEWS DODDHFERHDXT, V—AOA—FRICR
FaAXYEINBDET, UTZSRULTILES L,

= imx-boot-[VERSION]/uboot-imx/doc/README.autoboot

6.31.6. h—RIL D7 RLRAZEERED Z V¥ Lik

KASLR(Kernel Address Space Location Randomization)i&. Linux 1—XJ/LDERTREDRET R
L R EEEBDEPICT VY LMMET 222 T ¥BETT,

KASLR 2#8%1b 9 % &, WEED Linux I—XILRDOBEDEIEELT—Y D7 RLAZFRTEZ &
NEREICKEDET, FNICE>T. ZRLADHIBAL TWBGEICHBELRKEZEICN T 2FREL NIV ZFR
ez EnNTEET,

A—HSY RTHEKDEHEME UTASLR EWSHERENH D T, Ti5
HEMRRED Armadillo-X2 TlE. ASLR EBE#MEENTWET,

= ASLR WBE#MbE N TWS Z & 2RI S Icid. randomize_va_space
DEN O UACIE > TWB I EZERL T IZE W,

[armadillo “]# cat /proc/sys/kernel/randomize va space
2

ZIHh5IEKASLR ZEMEL. BIMESNTWS & 2RI 2 7TEZHALET,
6.31.6.1. KASLR O&%Ib

BREZRAT D ETCICUTOLSIC uboot ST /Ny THAENEY, TORAICT U7 ILERY 7
ROz 7 ETRAISHOF—ZHUL T, uboot ® 7OV T MCA> TSN,

Hit any key to stop autoboot: 2
u-boot=>

RIBEZ# optargs DIEZHEZE L £ 9, nokaslr BMEESINTWSIHE(IE. KASLR [FEMMEINTWE
9, nokaslr MEESNTWLWRWEEIE. KASLR T TICEMEESNTWEDT 16.31.6.2. KASLR D
BIESR) [EATLIEE W,

u-boot=> env print optargs
optargs=quiet nokaslr
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RIERZ# optargs H'5 nokaslr ZHIBRL £ 9, E£EET. quiet & nokaslr MEESINTWB I &= HE
FULDT, quiet DAHEIRELEY,

u-boot=> env set optargs quiet

RENRMEINTWS Z EZEZEULEYT, optargs IC quiet DHADEESINTWD Z EDMERTEE T,

u-boot=> env print optargs
optargs=quiet

REZRFLET,

u-boot=> env save
Saving Environment to MMC... Writing to MMC(2)... OK

M ETKASLR OBZE 20D ET,

6.31.6.2. KASLR OBERMLHERR

Linux Z&8) L. Y YNILDF7 RLRAZERLET, <2 TEBIE LT vprintk_deferred @7 KL
AzHERLET,

[armadillo ~1# cat /proc/kallsyms | grep vprintk deferred
ffffdaffcac98530 T vprintk deferred

ffffdaffcac98530 TH 3 I LN ERTE XTI, BiELEk. BE vprintk_deferred @7 R L Xz HER
LET,

[armadillo ~]# reboot

: (EB8)

[armadillo ~J# cat /proc/kallsyms | grep vprintk deferred
ffffabc2de898530 T vprintk deferred

ffffabc2de898530 TH B Z ENMER CTE. P RLANEL TWB Z ENER TER U,

k17 16bit & Tz 20bit FZ V¥ AMEEnEE Ao
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THIA VAN =ILENZ /Ny TF—I%FRIMELT B2 TRNEINTVET,

H U ABOSDE ZEABULRWEETH. UTORRZSEICTSHIET, AVTFOEFaUTq%
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Debian QY77+ Tld. T« ARNYE2—23>& LT bullseye-slim ZFRALTWET,

LIFIE. Debian & Alpine @AY FFRNYT—I%HBRUELERTT, (WU 2025/7/1 BRDIE
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% 6.41 Python 7OY =7 MM &(F % Debian & Alpine Y57+ D1 XLLE

P—F*TIF¥ Debian Alpine
arm32v7 117 MB 64.8 MB
arm64v8 139 MB 76.1 MB
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€1

#f Add extra packages to containers/packages. txt
ARG PACKAGES
RUN apt-get update && apt-get upgrade -y ¥

&% apt-get install -y ——no-install-recommends ${PACKAGES} ¥ (1,
8&& apt-get clean

€1
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% 6.42 Python 7OY =¥ MC&IF B --no-install-recommends DEHEIC & % Debian A>T

FOH A1 XHEK
P—FTIF¥ A7V 3 VEL FAFavHb
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